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Foreshadowing the Answer
to Your Capacitor Problems

after day, month after
l()R strenuous duty
month — under stress of vibration, in great extremes
of humiditv and temperature—the Mallorv WB Capacitor
has proved it can take it.

F

Its size has been reduced to the smallest proportions
consistent with good operation and long life, yet it packs
from 10 to 50 microfarads, depending on the voltage. Il
is supplied in a hermetically-sealed tube with waxed
cardboard outer sleeye. The ends of this sleeve are spun
over the aluminum rim — no chance of ’’shorts” when
leads are bent close to the can.

WAXED CARDBOARD

BARE'

x

—

TUBE
4^^-'

TYPE WB

0201 NOTE
|
F RACHAL STRAP REQUIRE!
L
CHANGE WB TO WBR
|
,.$4 WHEN ORDERING
TUBE AVAILABLE ON
SPECIAL ORDER ONLY

\\ B Capacitors are obtainable in 25. 50. 150, 300. 400
and 150 DC. working volts, thoroughly aged and indi
vidually tested. They can be supplied with radial straps
for mounting, if required.
The WB Capacitor is only one of many described in
complete detail, with interesting test data, in the latest
Mallory catalog. If you do not have a copy, send for one
today—and always, when vou have a special capacitor
problem, call on Mallory technicians. \\ rite Mallorv
direct or see vour nearest Mallorv distributor.
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

MallorYI
ELECTROLYTIC,
FILM ano PAPER

!

CAPACITORS
r

A record for long life has been earned by Tobe Capacitors
through an almost complete absence of ’’returns”. Equally
notable has been Tobe’s ability to master difficult specifica
tions. The ”DP” Molded Paper Condenser shown below is
an example. The new American War Standards ’’specs” are
tough ones to meet—but we meet them. Ask us for samples
and judge for yourself.

LONG LIFE

ASSURED

SPECIFICATIONS “DP” MOLDED PAPER CONDENSERS
CAPACITANCE. . . . . .
WORKING VOLTAGE

SHUNT RESISTANCE

WORKING TEMPERATURE RANGE
OPERATING FREQUENCY RANGE
POWER FACTOR
DIMENSIONS...

Capacity
in MMFD.

..OOI to .04 MFD
.See chart below
Flash test 3 times rated DC working voltage
.At 185° F— 1000 megohms or greater
At 72° F—50000 megohms or greater
.Minus 50 ’ F to plus 185° F
• Upper limit 40 megacycles
Q at one megacycle—average 20
.At 1000 cycles .004 to .006
.13/16* x 13/16’x 19/64’

DC Working
Voltage
Rating

TOBE & AMERICAN WAR
STANDARDS DESIGNATIONS
"A”

Characteristic

1000
1500

600—1500
600—1500

CN35A102
CN35A152

2000
2500

600—1500

CN35A202
CN35A252

3000
4000
5000
6000
7000

600-1000
600—1000
600— 800

8000
10000
20000
30000
^40000

500— 700
400— 600

600—1250

600— 800
500- 700

200— 300

50— 150
50— 100

CN35A302
CN35A402
CN35A502
CN35A602
CN35A702

CN35A802
CN35A103
CN35A203
CN35A303
CN35A403

"B"

CN35B102 .
CN35B152
CN35B202
CN35B252
CN35B302
CN35B402
CN35B502
CN35B602
CN35B702
CN35B802
CN35B103
CN35B203
CN35B303
CN35B403

EGYPTIAN OBELISK
Central Park, New York, dates front
the 18th Dynasty (1600 BC) of King
That-Mose, the Third.

A SMALL PART IN VICTORY TODAY - A BIG PART IN INDUSTRY TOMORROW

massa^

ARM

TRANSMITTING AND RECTIFYING TUBES
Original Amperax design and construction refinements result in trouble-free perform
ance of Amparex tubes . . . effecting natural economies in the operation of trans

mitting equipment. With replacements difficult to obtain, the extra hours of life inherent

in Amparax tubes are often "priceless.” To engineers, everywhere, this "Amparaxfra"

factor of longevity is the major consideration.

AMPEREX ELECTRONIC PRODUCTS
79 WASHINGTON STREET

BROOKLYN 1, N. Y

H f-JOOi

Today9» Blueprint
in Tomorrow9» Performance ... Maybe !

TAPS FOR HITLER I

We lt ¡’lay the bugler’s variety later—
right now, we’re too busy knocking
Hith" Hirohito and their henchmen
with more and better springs. You
have a problem—springs? You’ll pos
sibly find the answer In our data book
“Science in Springs”. It offers a great
amount of useful engineering datafor
proper spring design. Your name be
low a t equest on your company letter
head will bring you your copy pronto.

AS YOU KNOW, there is a wide gap bo
tween the planning and the final per
formance of any product. Take only one
detail—an extension spring, for example.That
spring (any spring) is going to play an im
portant part in total performance. It must be
exact in every detail. Suppose this extension
spring must pull a certain mass over u certain
space in a given time. It'll take engineering,
chemistr), metallurgy, mathematics to de
sign and manufacture it. It may require new

testing machines or testing procedures, an
investigation of metals or metal finishes,
quality control by statistical methods, or
new methods of production or inspection.
Vi hatever's involved, you can be certain
Hunter is well equipped for the job—and is
ready for you now. You’ll have the assurance
that, as far as springs are concerned, your
productsnow and for the future w ill perform—
if the springs are designed or made by Hunter.

THIS IS ** EXTEMSION SPRIkG— - -'•chankol d"k» far «foring a tonni» fare» which con bo u««d lo onart o put without motion

or which can bo rolna—d (o> bofow in th» fltnigloi modal) at any
rata to control th» moromant of or tram far motion to adtacant parti.
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It is a self-evident fact that
ucts turned out by Thordar
fill a real need and serve a res
This is one
more are
reaconsiders
Thordarson
products
“standard” in so many varied fields ...
one more reason why people purchase
whatever we make without hesitation
and with perfect confidence. Experi
ence has made it so.
p0* «nJ stR'ts"
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SCREEN-GRID
THE G-E ELECTRONIC TUBE
DEVELOPMENT THAT HELPS GUARD

AR COMMUNICATIONS AGAINST
JAMMING BY THE ENEMY

With a long and notable list of basic firsts.
G. E. continues to set the pace — with today’s
line of G-E transmitting, receiving and industrial
tubes.
The screen-grid, for instance, was developed
by General Electric’s Dr. Hull. This element,
added to a 3-element tube, has made it possible
to change transmitting frequencies with the flick
of a switch. This helps greatly in preventing the
enemy from “jamming” our signals or locating
our transmitters.

In addition, the screen-grid tube has greatly
reduced transmitter and receiver costs, and has
lightened and simplified radio equipment — by
eliminating the expensive and cumbersome neu
tralizing parts formerly required. The screen
grid also made possible the design of tubes that
require much less driving power. Radio receivera were made without screen-grid tubes
e
and could be today, but they

would require twice as many tubes and circuit
elements and would probably cost twice as much.
You may be sure that all G-E transmitting and
receiving tubes you buy today, or tomorrow, have
everything that electronic research and engineer
ing have thus far uncovered. They also have most
exacting construction, highest efficiency, and
longest serviceable life the world’s finest tube
factory can produce.
Ask your G-E electronic tube distributor or
nearest G-E office for current prices and deliv
ery dates.
G-E TUBES ARE "FIRST" IN INDUSTRY, YOGI For example,
General Electric developed the thyratron tube, providing the
precision control that makes possible today’s high-speed welding
of aluminum and stainless steel. This versatile electronic tube is
also the heart of G-E Thy-mo-trol. a compact control unit that
makes it possible to run G-E motors directly from A-C lines.
A«>

for

fbo

froo

booklot —"How

Eloctronle

Tuba»

Work."

Addrees Electronica Dept., General Electric, Schenectady, N. Y.
• Tune in "The World Today” every evening except Sunday at
t:iS E.W.T. over CBS. On Sunday listen to the G-E “AD Girl
Orchestra” at 10 P.M. E.W.T. over NBC.

GENERAL® ELECTRIC
GENERAL ELECTRIC HAS MADE MORE BASIC ELECTRONIC TUBE

DEVELOPMENTS THAN ANY OTHER MANUFACTURER

G.E.SITS THE PATTERN

he Story Behind the Plaque. Awarded to General
Electric for outstanding contributions in television
programming, this American Telev
Society
recognition climaxes four years of intensive pro
gramming activity.

Despite the rest net ions imposed by General
Electric's all-out war effort, WRGB programming
is being maintained on a regular 9 hour }»er week
basis. This continued activity is the result of G E s
conviction that television will grow into a mighty
post-war enterprise.

After the war, General Electric will again build
complete television systems
ñeras and other
studio equipment, monitors, relays, antennas, and
a complete line of home receivers.

Here is WRGB, the nation’s outstanding tele
vision station, in action.

"MorHog* by Loafer«

Light' -A
typical WRGB t»l«vi»ion actkn shot
from a Julius Hartt Musical
nd**
tion playlet. Live talent progrc " or«dominate et WRGB.

i m TELEVISION
St dlo - Here you son stag« props being set
the main studio of television station WRGB
5 -ht and sound ar« picked up by G-E tele>n camaras and a motion-picture-type
' ><aling microphon«. Mercury-vepor spot?t$ and revolving ceiling lamps are
• tar cooled and electrically
manipulated by remote
1
-ol. Cool lightl

Projection Reom-Motion-picture
protection equipment at station
WRGB includes two 35-mm and
one Ik-mm projectors - all modi
fied by G-E for television.

Tronunltter - The main trans
mitter of WRGB is located in
the Helderberg Mountains. 12
miles from studio. Transmitter
output: 40 kw video, 4 kw audio.

'W*WRGB - Generai E-e-tr.- ’ --r. ^c
television station et Schenectady h tre .»'gest
and best equipped station in the world. From this
■
studio, programs are beamed through a G-E television relay to
the gleet transmitter in the Helderberg Mountains nearby.

Co«»ret Huom - Control dot*

NRt,

shad ng desk with picture monitors, man-ed
during • television broadcast from WRGB
All
action in main studio is viewed and controlled from hare.

A PLAN that will secure your place in radio broadcasting post-war
General Electric offers you “The G-E EquipmentReservation Plan” ... a plan designed to enable
you to complete your post-war plans now. It will
enable you to establish a post-war priority on a
broadcast transmitter and associated equipment.
It will enable us to plan definitely for large-scale
post-war production, thereby giving you the fast
est possible post-war delivery and the savings of

planned production. Investigate this plan today
and assure your place in radio broadcasting
post-war. Write for your copy of “The G-E
Equipment-Reservation Plan." Electronics
Dept., General Electric, Schenectady, N. Y.

STATION AND STUDIO EQUIPMENT

•

•

TRANSMITTERS

• Tine in General Electric’» "The World Today” erery evening except
Sundar at 6:45 E.W .T. wer CBS On Sunday ercnmg litten to the G-E
"AH Girl Orchestra” at 10 E.W.T. orer NBC.

ANTENNAS

general ^electric
lao-ci
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"Massaging" white-hot steel with

the aid of G-E electronic tubes

G-E STEEL-JACKETED IGNITRONS
CONVERT A-C TO D-C EFFICIENTLY

AND ECONOMICALLY

Here's an eight-inch billet getting a
"massage’ that will reduce its square
waistline and shape it into a roughly
streamlined gun-barrel. The manipu
lator which feeds the billet under the
hammer — back and forth, round and
round — requires D-C power for this
precision operation. Sturdy G-E sealed
ignitrons supply the power.
These steel-jacketed electronic tubes
have no moving parts, are quiet in
operation; over-all efficiency is high
and practically constant over the entire
load range. Available in ratings from
20 amp to 200 amp, they convert A-C
into D-C economically and reliably.

Rectifiers using the G-E sealed igni
trons for D-C power at 250 volts or
more generally will have about the
same installed cost, but lower operat
ing costs than a motor generator set.
Their use permits D-C power to be
economically applied to “production
spots" where D-C motor drives are es
sential even though you have an A-C
power distribution system throughout
the plant.
The steel-jacketed ignitron is only
one of a complete line of G-E elec
tronic tubes now working for industry
on innumerable jobs and many kinds
of machinery. It is the purpose of the

J. HAS MADE MORE BASIC ELECTRONIC TUIE
DEVELOPMENTS THAN ANY OTHER MANUFACTURER

G-E electronic tube engineers to aid
any manufacturer of electronic de
vices in the application of tubes.
Through its nation-wide distributin';
system, General Electric is also pr<
pared to supply users of electronic
devices with replacement tubes.
"HOW ELECTRONIC TUBES WORK"
This bookitt will be mailed to you with
charge. Its 24 pages are interestingly illustrati

and written in easily understood language
Shows, typical electronic tubes and their app
cations. Address Electronica Department, G>
eroi Electric, Schenectady, N. Y.

• Tun« in “The World Today” and hear th
newt direct from the irim who tee it happe
every evening except Sunday at 6:k5 E.W.1
over CBS. On Sunday listen to the G-E “A>
Girl Orchestra” at 10 P.M. E.W.T. over NBC.

GENERAL Ã ELECTRIC
i«<í
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Announcing

[ßy

MINIATURE TUBE SOCKETS
WITH
■

Long Life BERYLLIUM COPPER CONTACTS

This new socket 18 lie ■ n - ill '4' mt« Lisi VC engineering to product a mi il w Im h
rmiibinrs lop el« < t rn al pi dormant
imi-t ngorraK « ohiblioiis.
MICRO-PROCESSED

BERYLLIUM COPPER CONTACTS

The rh»c I««h ran« e* ah«l high ten-dc ^Inilgth of the contact- arc mad«'
possible by Mirro-ptncc>‘Mng. involving lirat treat forming and coni ml

a HMlIt. tin
Ik IV 111 Hill
It alignment and l«»ng lift with high rletiruutl «mi
lted. giving contact i-cm—
than (H uhm*.

The Beryllium Copper Contacts have been
especially designed and Micro-processed to
assure constant, even pressure on all parts
of the socket pin without fatigue in the
contacts after continuous use.

EBY

INCORPORATED

18 W. CHELTEN AVE.

We would be glad to send samples and quote prices on this outstanding develop

PHILADELPHIA 44, PA.

ment in the tube socket field. This socket will give superlative performance in

service. Write today.
ELECTRONIC

INDUSTRIES

•
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acce MICROPHONES
are standard equipment with
the HALUCRAFTERS SCR-299

OTHER ORIGINAL ELECTRO-VOICE MICROPHONES SERVE IN EQUALLY
VITAL COMMUNICATIONS FUNCTIONS OF OUR WAR PROGRAM.

THE DIFFERENTIAL MICROPHONE

the famous Model T-45
"Lip Mike" is one of the more recent exclusive Electro-Voice
designs, developed In its present form with the close collabora
tion of the Fort Monmouth Signal Laboratories.
Builder, of war equipment may >ecure additional information concerning thete and all other.

Electro-Voice development,. However, if limited quantity need, may be filled by any of our
Standard Model Microphonet, with or without minor modification,, we tugged that you contact
your local radio parti dittributor. Hit knowledge of our product, will be of invaluable aid in
helping you solve your problem,. He can alto be an important factor in expediting tmaller
order,, NOTE: Any model Electro-Voice Microphone may be submitted to your local tupplier
for TEST and REPAIR at our factory

fOUX

MICROPHONE

ELECTRO-VOICE MANUFACTURING CO., INC
1239 South Bend Ave. • South Bend 24, Indianf
EXPORT DIVISION: 13 EAST

40th ST. NEW YOU U, N. Y.-ISICAMB: Al Al

ELECTRONIC INDUSTRIES
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Music in industry has proved its
ability to increase plant morale
and production efficiency. For
every plant, regardless of size,
Radiotone is the ideal instru
ment to use. It's a convenient,
portable instrument combining
radio, recording and public
address.
Radiatone assures the finest
radio reception . . . it records
voice, orchestra or radio pro

,4#LE TRONIC INDUSTRIES

Radiotone requires no studio
facilities. Anyone can operate
it. Anyone engaged in essential
war work can buy Radiotone
TODAY.

HOUCHIN
Colombo», Ohio

NC.
one
Si AI M

try

grams ready for instant repro
duction ... permanently records
management messages and directors' meetings ... it can be
equipped with any number of
loud speakers or used in con
junction with your present P. A.
system.

DEALERS CAM
PARTICIPATE NOWr
Write for catalog
and complete details.

•
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FUSTICS

Revolutionize Industry?
do not think so, not for a long time at least, but we do
expect plastics to assume far greater importance in post-war engineering, architec

ture, and manufacturing operations than ever before.
•

Plastics are not likely to perform miracles, but if your business or employment in
volves products of wood, leather, metal, paper, fabrics, rubber, ceramics, or coating
materials, you cannot afford to ignore plastics in your post-wai plans.

The impetus of war research; the discovery of new materials and new methods; the
eminently satisfactory performance of plastics in replacing older materials during war

is bound to bring manufacturing economies and improved consumer goods when
peace returns.

The intelligent use of plastics can be determined best by knowing their limitations
as well as their advantages; by studying their make-up and physical properties; by

recognizing the peculiar characteristics attributed to each type of plastics material.

Such knowledge and information is available through Educational Courses pre
pared and conducted by
4

IH5TITUTE
1220 Chanin Bldg.
Div. 2
New York 17, N. Y.

626 LaSalle-Wicker Bldg.
Div. 2
Chicago 1, Ill.

172 So. Alvarado St.
Div. 2
Los Angeles 4, Calif.

John Delmonte
Technical Director

Francis A. Gudger
President

ADVISORY

BOARD

E. F. Lougee, Chairman

Donald Dew
Diemolding Corporation

Dr. Gordon M. Kline

Spencer E. Palmer

Louis M. Rose

Nat’l Bureau of Standards

Tennessee Eastman Corp.

Bakelite Corp

ELECTRONIC INDUSTRIES
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WAITH the RCA TUBE HANDBOOK on your
” desk, you have available at all times, and in
concise, handy form, the most up-to-date technical
data for each tube in RCA’s comprehensive tube
line...plus a wealth of detailed information such
as the Army-Navy Preferred Tube list; definitions
of general terms; tube ratings and their significance;
types of cathodes and their use; outline-, base-, and
cap-drawings; classification charts of receiving, power,
and cathode-ray tubes; resistance-coupled amplifier
chart; list prices; etc.

TWO VOLUMES —6 SECTIONS
(approximately 1,500 pages)

GENERAL INFORMATION
RECEIVING TUBES

TRANSMITTING TUBES
(F war and Allied Type«)
CATHODE-RAY TUBES
(Television A Oscillograph
Type«)

PHOTOTUBES

Each binder is serially numbered and is
registered under the subscriber's name.
Data sheets for each tube type in
clude: (a) intended uses; (b) maximum
ratings; (c) characteristics; (d) typical
operating conditions ;(e) physical dimen
sions; (f) terminal connections; and (g)
the most commonly used curves plotted
to easily readable scales ana large
enough for solving design problems.

MISCELLANEOUS TUBES
(&* cial Type«)

The $6.00 subscript!
•rice* brin gs you not only
nlack fabricoid
the two 7H* x 5' binders finished
ind imprinted in
iplete ¡th data sheets.
but also addition sheets containing new and/or
revised data as issued during the year! Annual
service fee thereafter, $1.50.

Fill out (or copy) Subscription Order Form
shown below, and mail it with your check today.
This is the only way for you to make sure of
having the same completely up-to-the-minute and
authoritative information about RCA lubes . . .
exactly when and where you want it...that thou
sands of other electronics engineers are using every
day. Radio Corporation of America, Commercial
Engineering Section, Harrison, New Jersey.
‘This price applies only is the United States and it» possessions.
For other countries, subscription price »nil be furnished un request.
Orders will be accepted lu-’/nt to uur ability to make deliveries.

BUY MOKI WAR BONDS

4 SUBSCRIPTION ORDER FORM]"
(Domatile Order Only)
Commercial Engineering Section
Date
Radio Corporation of America
578 South Fifth Street
Harrison, N. J.
Gentlemen:
Enclosed is my remittance of $........... for which please
enter my subscription to: (number of copies) ........... of the
RCA TUBE HANDBOOK-ALL TYPES HB-3
& $6.00 POSTPAID
(including service for one year)

RADIO CORPORATION OF AMERICA

Name..

Address.

City...

State

JOHNSON

HALLICRAFTER
JOHNSON'S are proud of their part in furnishing many of the important components for
this famous transmitter. They are proud to have been selected originally by HALLI
CRAFTERS to furnish these components for the HT-4—before the pressure of war made
price unimportant. They are proud that this same HT-4 was used by the Signal Corps
to become a part of the SCR-299—a tribute to the dependability of HALLICRAFTERS equip
ment and JOHNSON parts. They are proud to have been able to expand production to
furnish all of these parts needed in the SCR-299 in addition to the vast numbers of parts
needed by other manufacturers. And, we are proud that these
are all standard parts made to the same specifications as our
"ham" parts before the War.
Witte ¿61
CATALOG
9670

JOHNSON
ah a moas name iniQadio

ELECTRONIC INDUSTRIES
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In this new Picker Magnifying Illuminator the industrial
radiographer will find a practical instrument for the

magnification inspection and study of critical film areas.

for the critical study of
industrial radiographs
A magnifying factor of 2'zX provides ample power for

minute study of spot weld radiographs, or those exhibiting
porosity, shrinkage cracks, gas inclusions, and similar faults.

Picker Bulletin

PICKER
MAGNIFYING
ILLUMINATOR
Telescopic lens mount adjustable to

individual vision.. variable intensity
fluorescent illumination . . . sliding

baffle hood . . . adjustable viewing
angle . .

fakes any length film up

to 14" wide, operates on AC or DC

300 FOURTH AVENUE • NEW YORK 10, N. Y.
1944

Ranches everywhere in U.S.A, and Canada
¡UC’RONIC INDUSTRIES • February, 1944

1143 gives details, specifications, prices.

Does Your Product
Require...
MORE COMPACT
RESISTORS?

±he war has proven the importance of compactness
in radio, electronic and electrical equipment. Unques
tionably the dimensions of many post-war products
will reflect the studies that have been made to conserve
space. More compact components developed for the
war will find great demand for peace-time users.
The Ward Leonard Strip Type Resistor is a typical
example. Its flat section permits installation in places
where there is not room for a round section resistor of
the same value. Other regular Ward Leonard Resistors
are available for special purposes.

The Ward Leonard Resistor Catalog
shows resistors of various types,
terminals, mountings, enclosures,
and resistance values. Send for it.

wm uoiin

CHT
erîn
pro)
you
qu.
Stur
me

RELAYS • RESISTORS • RHEOSTATS
Electric control (wu devices since 1892.

WARD
16

LEONARD

ELECTRIC COMPANY,

61 SOUTH STREET, MOUNT VERNON, N. Y.
ELECTRONIC INDUSTRIES
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Slippery —a Good
Lubricant.
Softer than talc

Available as a smooth, black, liquid con
centrate, Dag colloidal graphite puts a
versatile company of physical and chemi
cal properties at your service. Fifteen of the
more important of these properties are
listed here with a different color given to
each for easy reference.

Conducts
Electricity

Withstands

.bsorbs, Radiates am

Match these properties by color with the
colors on the medals below. Each medal
represents a typical performance "citation"
io Dag colloidal graphite. Dozens more
could be shown, if space permitted, be*
k cause this product is a dry film, a fluid
film, a surface coating, an impregnalion—and a few other things besides.
Mr. Dag1

Maximum Purity

2. 14. 19. IS 1
CITATION:
Low Coefficient of
"Drive bolts and
other nonrnndue
Iori traveling at vM
highspeed accumu- W,
late static charges
which under certain ^k
Particles Bear Like
conditions may constituts a hasard. This static %
Electric Charges
electricity is controlled and 1
bled-off harmlessly by a
Dag colloidal graphite con
ductive film."

Insoluble in

1. 9, 5.14. IS
CITATION: "When the work
rotating chuck of this large
honing machine was assem
bled and run-in using Dag col
loidal graphite, running - in

Black and
Opaque

matoly 35V operating t«mp*ratur« dropped considerably,
and th« danger of bearing
damage due to temporary oil
film failure war
eliminated.*'

pm A

9.19. 6.14, IS
CITATION: "Dag colloidal
graphite is used to retouch
Gas Adsorbent
k photograph negatives beA cause of its complete
opacity, because a film
of minimum thickness
is required and be*
Little Photoelectric
^k cause it dries with a
Effect
sharp edge."

Miscible with
Most Fluids

CHECK THE LIST and pick out those prop
erties which you can use. Then state your
pro lem io us and lei our engineers give
you the benefit of their experience. It is
quite possible that they have already
stu ied a parallel application. You'll pin a
me al on yourself for calling in Mr. Dag.

•'A -

Films Adhere "
Tenaciously and

Microscopically
Fine Particles.

Osg Oildag, Aquadag, Castordag, Glydag and Prodag ar«
>•9^ «rad trad« marks of Achason Colloids Corporation.
Copr. 1944 by Achnson Colloida Corp.

ACHESON

COLLOIDS

PORT

HURON,

*

CORPORATION

MICHIGAN

An Excellent

OUR

m

PLANT

stops up ARIK 0 production

PP ust opened is the new American Radio
Hardware factory at Mt. Vernon. New York.

Dedicated to the service of our country, this
new plant, with its substantially increased

productive capacity, makes possible a greater

output of ARHCO components than hereto*
fore. Moreover, we are now able Io produce

at an even faster rate and to top our already

good delivery record.
J-OO

One more thing we assure you. The high

quality and performance of ARHCO compo
nents will be maintained. As always, you may

depend upon them for consistent service . . .

for vital war necessities . . . for postwar in*
dustrial and radionic applications. We invite

your inquiries.

aRHCî

•• PFiLJj

152-4 MacQuesten Parkway South
MAMUlACTUSi RS

Of SHOU

set

• mieirrs* *

Mount Vornon, N. Y.
• *»>0 . so.im

♦
<I

TUBING*
1. No finished stocks are carried at the mill.
order is made as it is received

Every

2. In rnost cases, we furnish cut or random lengths,
with no fabricating
3. Bright finish is assured, by use of controlled atmos
pheres in annealing.

before shipping.
5. Superior has three standard tempers: Temper *1 is
annealed, Temper ^2 is half-hard, and Temper *3
is full hard.
‘Seamless ... in many metals.
Weldruwn . . welded and drawn in various stainless analyses as well as
Monel ’ and "Inconel”.

Ever notice how a meteor streaks across the heavens in a blaze of fiery splendor?
It's a beautiful sight. . . while it lasts. But most meteors burn themselves out long

before striking the earth. Not so a planet.. .though much less brilliant, it's there to
stay. That's how we like to think of I. C. E. Here to stay... Born of the war... yes,

but acquitting itself well, and all the better to serve you in the post-war future.

thing»

•’«a

Ma.
»ne,

COMMERCIAL

ELMONT. CALIFORNIA
t
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how hp- instruments can be combined
to solve a wide range of problems...
Two or more standard -hp- instruments
combined in single cabinet make an ideal

set-up for individual stations on the pro
duction bench or for a small laboratory

Illustrated is the -hp- Model 100AR Low Frequency
Standard and the 2O2DR Audio Oscillator. A quick

ill show the value of such a combination
For example: The model 100A pro
vides standard frequencies of 1-kc, 10kc and 100-kc. The out-put of each of
these frequencies is available through
separate terminals so that standards
can be utilized at several stations on
a production bench simultaneously.
Model 2O2D Audio Oscillator pro
vides extremely wide range of fre
quencies— 2 cps to 70 kc—on a vrj
direct reading scale. The dial M|
operates with planetary drive at dfl
S to 1 reduc tion for accurate ad-

W

justment over 270°. This instrument
posesses all the outstanding features
of all -bp- resistance tuned oscillators
— no zero setting is required.
With this combination of instru
ments you can calibrate audio equip
ment, make accurate interpolations
and standardize such measurements
to a high degree. You can make distortion measurements on audio
5a amplifiers, make accurate bridge
B measurements and work in the
B supersomcs. The power out-put

is sufficient to drive signal genet tors
and other equipment.
Get full information about -A in
struments today. There are । .ms
combinations other than the on< des
cribed here that you can use to teat
intruadvantage. Remember,
ments give you great economy itn
no sacrifice of accuracy and flexit i in |
Write today giving details of >ur
problem so that we can be of gri est
help to you. There’s no oblig on
whatsoever.

HEWLETT-PACKARD COMPANY

ING WAR
H Y have the Government's experts
there such a store of
ow here
on electronics come to Machlett for
knowledge, skills, and techniques for deal
aid in connection w ith the problems which
ing with extremely high voltages in vac
arise when higher and higher voltages
num tubes.
are employed in the wartime electronics
By undertaking special development con
program?
tracts, and by providing enormous addi
The Machlett organization has for many
tional productive capacity, Machlett
years specialized in the development and
Laboratories are contributing these skills
production of tubes for the x-ray industry,
and techniques to the task of extending
where high operating voltages (50,000
the power, the range, the effectiveness of
volts upward into the millions) are com
electronic devices for waging war.
mon-place.

W

MACHLETT
SPRINGDALE

CONNECTICUT

Burning
Pitting
Sticking

OPfRATING
c -Ki*. Ts

imi

Automatic Control Is
Really Automatic with
Adlake Plunger-type
Mercury Relays
Put Adlake Plunger-type Mercury Relays of correct
capacity and rating on your control panel and
you’ve really got automatic control. No inspection.
No cleaning. No servicing. Here’s why . . .
The contact mechanism of Adlake Plunger-type
Mercury Relays is bei metically staled inside a glass
or metal cylinder.
Dirt and dust can't get inside to "gum up” oper
ation. And, because contact is made by liquid metal

The

Adams

FSTABlISHfD IN IBS/

sEcuNoslMiN

MUHMAl t V OPfR*i E
■■m BELEASE UH
THE ft O A M
a ». o,
11 «

A

WEST!.«

h

aoao
For panel mounting Can be supplied u ith quick or
time delay action; normally open or normally closed;
and for A.C. or D.C. energization. Contact rating up
to 100 amps. A C.; proportional D.C. ratings.

(mercury), it is positive, chatterless, silent and
impervious to burning, pitting and sticking.
For many kinds of service, particularly those
considered "difficult,” there is no other type of
relay that can give such dependable service.

There’s a lot more about Adlake Relays that even
engineer should know.
Our complete bulletin tells the story. Ask for it
— no obligation.

& Westlake
ELKHART. INDIANA

Compaq
NfW YORK

CHICAGO

MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD, AND CONTROL CIRCU
ELECTRONIC INDUSTRIES
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upon accurate and dependable coordina

providing sharp selectivity on planes, tanks
ships, in every climate and under the most

rigorous battle conditions

PRODUCTS COMPANY
1519

I ECTRONIC INDUSTRIES
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McGEE

ST,

KANSAS CITY

8,

MO

CONTENTS
OF MANUAL
The Cathode Ray Oscillo
graph: introduction, gener
al deacription. high-voltage
power supply, amplifiera.
Unoar tima-baso generator.
Intensity modulation, lowvoltage power supply, me
chanical considerations,
conclusion.
Oscillograph Design Con
siderations: power sup
plies, amplifier design,
time-bases or sweep gener
ators.

DuMont Cathode-Ray
Equipment: description,
specifications, accessories,
oscillograph type compari
son list, specialty products.
DuMont Cathode Ray Tub«:
general information. instal
lation notea. type specifica
tion sheets, tube type com
parison Uat.

Salos and Service Informa
tion: how to order, patent
notice, price list, etc.
Instrument and Tube Appli
cation Notos: frequency
and phase determination,
photographic measure
ments, observation oi relay
rebounce, etc.

For a dozen years past the Allen
B. DuMont Laboratories have spe
cialized in the development, pro
duction and application of cathoderay lubes.

DuMont was the first io introduce
the commercialized cathode-ray
tub“ as a practical tool for research
woiker, production engineer and
technician. Not only have DuMont
tub s and oscillographs resulted in
nv ags in time required to inves-

tt CTRONIC INDUSTRIES
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ligate the many problems io which
they are applicable, but they have
also revealed truths in man's laws
of the working forces of nature.

And now, as a further service,
DuMont engineers have compiled
a manual of pertinent data, together
with detailed descriptions of
DuMont tubes and associated
equipment. This data is in loose
leaf form. The binder permits con
stant revision io keep pace with the

fast-moving cathode-ray technique.
Each manual bears a serial number
so that the name and address of its
recipient may be duly registered.
Additional pages are mailed from
time to time.

Write on your business station
ery for your copy. Our Engineer
ing Department is interested in
aiding you with your cathode-ray
application problems.

irownsvhïF
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XORUMBA

IO 01 JANPRO

is located AAC transmitting equip mi
at approximately 30 different points
Colombia, Ecuador, Peru. Chile, Boliv ।
and Argentina —forming the nucleus
the radio navigation and communb
tions system.
Panagra is today primarily devotir
its personnel and facilities to main«
nance of aerial lifelines between t
Americas, across which are specdin
men, mail and materials vital to the su<
cess of the democratic war efforts

OROOBA

TODAY, the skill and ex
perience of the AAC Elec
tronics and Hydraulic Di
visions are devoted to serv
ing a fighting America.
However, AAC engineers
are planning ahead for the
great peacetime future
andI improved
ben
AAC products ill be ready
to meet postwar needs.

BUÍ NOS]
AlRfS

(Right) Type 500 Trans
muter as designed by AAC
for Panagra.
Consists of
multi-channel transmitting
equipment, 1,000 watts
each channel. Two chan
nels may be operated simul
taneously. Telephone and
telegraph transmission Fre
quency range 250-550 KC
and 1500-12000 KC. hmm

; huhau
PRESIDENT

Manufacturen of PRECISION
Kan
Burbank, Calif

AND OTHER COMMUNICATIONS EQUIPMENT
Various Communication Services
anes on
vital part
airlines serving the war-busy Americans on the home fronts
AAC Electronics Division has won distinctive leadership as one of the
country’s large producers of radio transmitting and receiving equipment. One
outstanding -example of AAC communications engineering is the equipment de
signed and built to meet the specified needs of Pan American-Grace Airways, Inc.
Consisting of a multi-channel 1,000 watt transmitter, this equipment is used by
Panagra for radio homing and communication purposes. It represents one of a
complete line of transmitting equipment for use by airlines or services having
similar communication needs.
At the present time practically all AAC facilities are devoted to war produc
tion. However, your inquiries are welcomed now for commercial equipment which
can be supplied in limited quantities if adequate priority ratings are available.
AAC products in transport planes, cargo carriers, troop ships, bombers . . .
airport traffic net, police or other services where communications are crucial, can
be depended upon as expertly engineered and built to the most efficient perform
ance standards.

Products

of ELECTRONICS DIVISION

TRANSMITTERS* AIRCRAFT A TANK ANTENNAS • QUARTZ CRYSTALS • RADIO TEST EQUIPMENT
(Below) Panagra airliner deliver« important
cargo of mail and passengers.

OR POR. t IT ON
City, Kans

Cable Address: AACPRO

Assuring Today's Production Perfection
Insuring Tomorrow's Product Prestige

VACUUM TUBE
TEST EQUIPMENT
Sherron facilHiet and experience encom-

pan the full range of vacuum tube teit
equipment — from the ' peanut

the to

the giant tranimitter type.

oMay.

ives and battles

ment t

dlSy vigorous sales competition. Manufac-

turers of vacuum tubes,

other precision instruments, can insure post-

war acceptance now

MANUFACTURERS:

We offer an unusual combination of facilities to com

panies contemplating design, development, or production of test equipment

ENGINEERING DESIGN, MANUFACTURING, ASSEMBLY — COMPLETE PRO

DUCTION (INDIVIDUAL UNITS OR QUANTITIES) TO SPECIFICATIONS.

Sherron Electronics
SHERRON METALLIC CORPORATION
1201 Flushing Avenue

Brooklyn 6, New York
ELECTRONIC INDUSTRIES
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MORE
QUARTZ PRODUCTION
by maintaining the free cutting action of

DI-MET RIMLOCK^BLADES
I-MET Rlmlock quartz cutting
wheels are characteristically
fast, smooth, free-cutting blades
... but—the proper operation of
Rimlocks not only gives better
over-all results in blade life, etc.,

D

but greatly improves wafer
quality as well by reducing
checking and wedging. The Rim*
lock that lasts the longest pro
duces the best wafers...and
that's why the free cutting qual
ities of Rimlock blades should
be maintained.

The method is easy—merely follow the simple sugges-

out to insure you more and

Acpvrola

Nimio«*»

of

the proper speedl Sur

face speed should range
from 4000 io 4500 a-f.m..

lend protium

u9m

better

rAlhi abundan» toalan»,

quartz production

K^Uia ample me»or oo--

^y atcvrately dirttttd.

Variation of blade

Flood both cides of blado

r.p.m. during cutting low

tain a light firm pressure.

generously and be ture

ers blade efficiency, dulls
cutting edges and destroys

accuracy. A % h.p. motor Is

"y
A '®ad of 7 Ik»it generally ample- Main

Too much pressure dulls

coolant uctuolly ronches

which is an r.p.m. of ap-

the blade, results in "dish*

♦ha lino oí cut... de not

preahnntely 1OOO for an

Ing," which causes wedging

compromiso. Maintain qual«

recommended for general

•" diameter wheal.

and Increases chocking.

Ity coolaot.

quarts cutting operations

Results of following these 4 rules are well worth

important of all, the longer Ufa of your Rim

the effort. Wear is reduced to a minimum ...

locks produces more high quality wafers!

re-sharpening (which shortens blade life) is less
frequent... accuracy is maintained. And most

'ECTRONIC INDUSTRIES
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FELKER MANUFACTURING CO.
.1114 BORDER AVINUI, TORRANCI, CALIF.

Miai Aw !
Long ago National Union engineers had

io strike out for themselves in search
of new metals, alloys and coatings. The
extremely high temperatures employed
tn tube making —brazing, for example, at 2 to 5
times the heat customarily used —ruled out the
use of metals common to most industries.

as these metals have provided characteristics not
previously available, they have literally pulled
wonders out of the magic hat of electronics.
In metallurgy, as in other sciences related to
tube making. National Union is helping to push
back the frontiers of electronic knowledge. And

So from the nation s electronic tube labora
tories there has come a whole new group of

in the war record of National Union tubes you
will see how well this scientific approach to tube
building is paying off. For better tubes, after

metals and combinations of metals. Here are

the war—Count on National Union.

special alloys for filaments, coils, grid wires,
getters, electron guns and many other uses. And

NATIONAL UNION RADIO CORPORATION, NEWARK, N. J.

NATIONA

»UNION

Factoriet: Newark and Maplewood, N. J., Ignudale and Roietonia, Po,

RADIO AND ELECTRONIC TUBES

WRITE FOR YOUR COMPLIMENTARY COPY TODAY
ndless opportunities for new and improved elec

E

trical design are offered with AlSiMag Steatite

Ceramic Insulators. The Engineer will understand,
however, that AigA speed economical production of the stea

tite pieces depends very largely upon the design of the

insulator. A practical knowledge of the manufacturing

processes involved is most useful in designing for low
cost production as well as for better assembly.
Our Engineering and Research Staff is ready at all

times to cooperate in developing the most practical
design for insulators and to aid in selecting the most
suitable AlSiMag body.

Our new bulletin DESIGNING STEATITE

CERAMICS contains much helpful information for
all who design electrical, radio and electronic devices.
Write today for your complimentary copy.

STEATITE CERAMIC ELECTRICAL INSULATION
FOR ELECTRONIC USES

AMERICAN LAVA CORPORATION

Type C-4351 Serie»
l »cd for Tube IFurmini
Tube Cooling, and Higi
Lou Limit Control»

Type B-3120
Crystal Dew Point Control

Type C-2851 Serie»
Used at Roughing Control»
on Outer Crystal Ovens and
High-Low Limit Control»

Type RT
Adjustable Crystal Temp
Oven Control

Type C-6363
Switch Circuit Breaker

Type ER Strut
Ambient Cumpenaated
Time Delay Relay

Type PW
(NAFI 131)
Circuit Breaker

When it comes to controls for motor and transformer overheat protection, electrical circuit

overload protection, or temperature controls for radio equipment, you want them to oper
ate surely and accurately every time.\
Klixon Controls meet all operating requirements. Actuated by the foolproof snap-acting

Spencer Disc, they alw ays make a quick clean break or positive make. Because they have no
fussy, complicated parts, Klixon controls are unaffected by shock, vibration, motion or high
altitude regardless of the mounting position. They are space and weight savers, too,

Klixon Controls are available in many standard types to meet your control requirements.
See what they can do for you. Our engineering department will help you solve your problems. Write:

SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS.
ELECTRONIC INDUSTRIES
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O' signing, Engineering and Buildb i for Victory... and the future...
A r Communications Products include:
K <dio Range Receivers, Glide Path Rec« vers, Marker Beacon Receivers, Aircraft
A tomatic Direction Finders, Aircraft
T ansmitters, Command Receivers, Com
er ind Transmitters, Small Transmitters
u to 1 K.W., Interphone Equipment,
i dio Telephone Equipment, Adaptors
f< rRadioCompasses.Out oftheirachieven nts for war, Air Communications en
g neers will bring you new knowledge
a d experience of value tn peacetime
a iation development. Cooperative engi
' ring available. Let us help you solve
' ur engineering problems of the future.

★

The skyways of tomorrow will be paved with new safeguards
resulting from new and amazing developments in air communica
tions. Private planes as well as great commercial airliners will
pierce the veil of fog, clouds and darkness with an ease and accuracy
undreamed of only a few short years ago! Startling advancements
already made in electronic communications, and assured develop
ments yet to come, give us this portent of the future . . . and Air Com
munications plans are directed touard that future!

Now, Air Communications precision-built Products are being
used to increase the operating efficiency of America's warplanes. After
victory, Air Communications skilled organization will be at the service
of America’s great post-war aviation industry... ready with the advanced
engineering and designing ability needed to produce everything for
the safety, convenience and economy of flying.

Vl/R foMMUMCATIONS, !/VC.
AR BON'
Tor Victory

Early electronics manufacturers relied on solder

now being

Solde'

superseded by STA-KON Pressure Terminals, Connectors aw disconnect
Do you have the proMM
Splices for wires «22 to 250 mcm AWG
making sound electrical joints that assure constant low resistance vai
Do your plans call for vibration an<
regardless of operating conditions?
corrosion-proof pressure connectors that are easy and quick to install?
Why not have our engineering
T&B has the STA-KON* answers
specialists call on you to discuss any phase of your wiring problems? • Our
service specialists, T&B Wholesalers, through whom we distribute exclusively,
stand ready to take care of all your material requirements.
WRITE US FOR STA-KON BULLETIN 500

Patented STA-KON: Reg. U. S. Pat. OH.

THE THOMAS & BETTS CO.
i\CORPOR ATE I)

MANUFACTURERS OF ELECTRICAL FITTINGS SINGE 1899
ELIZAHETH 1, MH JERSEY
In Canada

Thomas & Betts Ltd. Montreal
E Flag au ¡rded April, 1943
White Star awarded October,
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HOT HI REI! III VOLTAGE VARIATIONS?
HIRE’S HUW WtBSTER REGULATORS SOLVER
HEIS PROBLEM IN VITAL MHIEARV APPLICA1IÜNS
If voltage variations interfere with your design objec
tives, a Webster Carbon Pile Regulator may solve
your problem. Sturdy, compact, reliable, they with
stand vibration, shock, moisture, salt spray. Some
designs are temperature compensated for minus 55
to plus 70 degrees C. ambient operating range. If
yours is a highly rated war project, our engineers will
gladly study your application without obligation to
sec if a Webster Regulator will do the job best. Please
include complete circuit data and operating speci
fications with your inquiry.
THE HOW AND WHY
OF CARBON PILE REGULATORS
Webster Regulators function as illustrated at the
right. The carbon pile is under spring compression,
and this compression is more or less offset by the
magnetic attraction of the armature when the sole
noid is energized. The result is a steep increase of pile
resistance at the critical voltage as illustrated. The
solenoid circuit requires from 2 to 15 volt-amperes
depending on the application. Maximum pile resist
ances from approximately 1 > ohm to 100 ohms are
available. The stable maximum control resistance
range for any particular pile is of the order of 20 to 1.
VR-2000 Regulators have a maximum pile dissipa
tion of about 25 watts. (21:ii6' O.D.,
high, wt.
2*4 lbs.) VR-2200 Regulators dissipate 100 watts
with adequate air blast, and up to 50-75 watts with
out blast. (21? 16* O.D.,
high, wt. 2 lb. 5 oz.)

VR-2000
SERIES

VR-Ï20C

SERIES

A Few of Many PossibLe Applications of Webster Regulators

VARIABLE L
LINE
VOLTAGE

H
5

A basic circuit for con
stant voltage from a va
riable voltage source. A
regulator of this type can
be added to practically
any reasonably constant
DC load provided the
apparatus can be ar
ranged to operate on 85
to 90% of the minimum
line or battery voltage.

A method of regulating
the AC output voltage of
an alternator or inverter
by field control to com
pensate for load or
source variations. Sole
noid voltage obtained
from suitable rectifier.
Adaptable to existing ap
paratus if sufficient field
excitation is available.

Compensation for vari
able input voltage by
regulator-controlled ex
citation of a compensat
ing field in a special
dynamotor. Requires co
ordinated dynamotor
and regulator design.

Method of controlling
high voltage rectifier out
put. Regulator acts to
maintain constant bleed
er current by automat
ically adjusting field
excitation, thus hold
ing voltage constant.

Webster Products also makes
Dynamotors, Generators, Inverters, Small Motors and Special Instruments

TO SPEED V-DAY BUY MORE WAR BONDS

WEBSTER n PRODUCTS
3825 W. ARMITAGE AVE. I IJ I CHICAGO 47, ILLINOIS

E ECTKONIC INDUSTRIES
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KAAR PTL-10X TRANSMITTER
10 WATTS • 1600-2900 KC*

The PTL-10X is a highly efficient medium
frequency mobile transmitter
communication from a moving
distances ranging from 50 to 75 miles when
used with AUTO-LOAD self-loading antenna.
The "Push-to-Talk” button on the micro
fihone completely controls the transmitter,
ighting the instant heating tubes, starting
the power supply, automatically silencing the
receiver, and switching the antenna to the
transmitter. The standby current is zero.
Models for special applications are avail
able, including the PTL-22X medium fre
quency transmitter with 22 watts output, and
tne PTS-22X, a 22 watt transmitter for opera
tion in the 30-40 MC band.

KAAR 11X RECEIVER
6 TUBES • 1600-2900 KC*

The popular 11X receiver is a crystal con
trolled superheterodyne for mounting in an
automobile or other vehicle. It contains a
no-signal squelch circuit, and is designed for
commercial, civil, and military applications.
This receiver offers remarkable accessibility
The top is removed by simply pushing aside
two snai catches, or the entire receiver can be
whiskec out of the vehicle by releasing only
four catches.

KAAR

P KAAR AUTO-LOAD ANTENNA
This antenna, with matching coil in the base,
is designed for use with the PTL-10X (or with
similar medium frequency transmitting equip
ment) and matches the 72 ohm transmission
line from the transmitter and receiver without auxiliary tunin.
uipment. It provides
an efficient methoc
obtaining maximum
signal strength at medium frequencies with a
short antenna. It can be quickly installed on
the rear bumper nr on the side of any vehicle.

Manufacturer* of high grade mobile and central
station RADIOTELEPHONE EQUIPMENT

«

POWER

PACKS • CRYSTALS • VARIABLE CONDENSERS
MICROPHONES • AUTO-LOAD ANTENNAS

Export Agent»!

FRAZAR A HANSEN, 301 Cloy St.

Son Francisco 11, California, U.S. A.

ELECTRONIC INDUSTRIES
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FOR DESIGN

high VOLTA
c*facito«s

SEND FOR THESE NEW BOOKLETS TODAY!
Whether it’s a problem of stepping up d-c power...
r< lucing core assembly time... locating the right high
fi quency insulators or high-voltage d-c capacitors in
a hurry, you’ll find the answer in these new Westing
house publications. Complete listings of sizes, weights
a id dimensions, together with application guides
r ake these booklets an invaluable aid tn designing
and ordering.
These are only four examples of the help that
‘/estinghouse can offer in the design and manufacture
communications equipment.

ELECTRONIC INDUSTRIES
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Other helpful publications are available on
♦ Micarta insulating parts • Instruments
and materials
• Rectox rectifiers
• Thermostats
• Relays
• Contactors
Whatever your problem, Westinghouse Communi
cations Equipment and Communications Specialists
can help you find a quick solution. Call on Westing
house for help. Ask for the booklets you want from
your Westinghouse representative, or write Westing
house Electric & Mfg. Co., East Pittsburgh, Pa.,
Dept 7-N.
J 94413

PIERCE THE ULTRA HIGHS

Abovo. UHF taction of 161 Tmc mobil» transmitter operated by WGAP,

Con;

and designed by W L WIDLAR, UHF Engineer for the Cleveland station.

troni
post

The HK-24 is the best UHF tube
for operation at 161.1-megacydes
The work ofW. L. Widlar in the ultra high frequen
cies is attracting national attention. After several years
of research and experiment between 30-mc and 250mc at WGAR, he designed a 157.5-mc AM mobile
transmitter with an operating range of 17 miles.
Two years ago the 157.5-mc special events mobile
unit was modified into a 161.1-me FM transmitter,
which reduced noise and improved transmission, and
has a satisfactory operating range of 20 miles from
the receiving location.
Now he is engaged in testing a 10-watt 225.6-mc
crystal-controlled AM transmitter, and the results will
be published in the near future.
For the driver-amplifier and power-amplifier stages
of these transmitters Mr.Widlar selected Gammatron
tubes.
”1 know from experience,” he says,"that the HK-24,
because of its small physical size and high efficiency.

guar
vicei

is the only available UHF tube that will operate suc
cessfully at 161.1-me."
In addition to small size and high efficiency, there
are other reasons for the ability of HK-24’s to pierce
the ultra highs. For example, confined electron pat* .
getter-free bulbs that avoid metalized resistor effects,
and lack of internal insulators.
Heintz and Kaufman engineers constantly utih e
the results of UHF field tests to design more effick ?
Gammatrons, and thus they are making an import
contribution to the opening of new electronic fro
tiers in the centimeter region.

HEINTZ and KAUFMAN
SOUTH

SAN

FRANCISCO

•

LTD
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ELECTRONIC PERFORfAANCE is olwaysexoctly

predictable with built-in CONSTANT VOLTAGE
Constant, stable voltage comes first
in design consideration if the elec
tronic miracles promised for the
post-war world are to be realized.
Perfect performance cannot be
guaranteed if delicate electronic de
vices, too sensitive to tolerate ordi
nary voltage fluctuations, are left
vulnerable to the sags and surges of
commercial power lines.

M and television transmitters
an< receivers, food sorting and test
ing devices, scientific instruments,
X ay, sound and projection equipment, precision machinery—these
ar» but a few of the products, once
re airing frequent adjustments and
co stant attention by watchful oper

ators, whose performance is now
automatic and exactly predictable
with built-in Constant Voltage.

Many new products that have not
yet progressed beyond the labora
tory stage because of critical voltage
problems will be available to the
post-war world, with built-in Sola
Constant Voltage Transformers re
ducing their operation t-o a simple
"just plug in’’ basis.

Engineers and sales executives
who are responsible for product de
sign should bear this fact in mind —
that the precisely controlled volt
ages of the research laboratory are
not the voltages that will be encoun
tered once the product reaches the

user. An otherwise perfect piece of
engineering may be headed for
trouble at the* hands of less expe
rienced operators.

Dependably close voltage control
to within ±1% can be made avail
able to all electronic devices, or elec
trically operated equipment, with
built-in automatic Sola Constant
Voltage Transformers.

Without manual adjustments or
supervision, they instantly reduce
voltage fluctuation as great as 30%
to the rated voltage required for suc
cessful operation. They protect
themselves against short circuit dam
age. Capacities and sizes are available
to meet any design requirements.

To Manu/acfurors:

Built-in loltagc control guaran
tees the voltage called, for on your
label. Consult our engineers on
details of design specifications.
Atk for Bulletin 10CV-74

Transformers for: Constant Voltag« • Cold Cathode Lighting • Mercury Lamps • Series Lighting • Fluorescent Lighting • XRoy Equipment • Luminous Tube Signs

0 Burner Ignition • Radio • Power • Controls • Signal Systems • Door Bells and Chimes • etc. SOLA ILICTRIC CO., 252S Clybourn Avo., Chicago 14, III.
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We have

adequate facilities to

process coil forms up to 5 inch dia
meter and pressed pieces to approx

imately 6 inches square.

Our ceramic experience dates back to

1930...and our engineering and labo
ratory facilities are at your disposal.

ILVER MICA

Special purpose oil impregnated sil
ver mica capacitors particularly use
ful in high frequency applications.

These capacitors made in a dia
meter of less than 'A inch, in ca
pacities up to 500 MMF are of mica
discs of the highest grade individu
ally silvered for maximum stability
and stacked to eliminate any "book"
effect. The assembly is vacuum im
pregnated with transil oil. The out
side metal ring or cup connects io
one plate of the capacitor . . . the
center termined connects to the other
plate by means of a coin silver rivet.
All units are color coded. For addi
tional Information send for Form 586.

' Type 831
lead thru" construction.

\ Type 830
Cup style assembled to
a threaded brass
mounting stud.

Type 830
with extra long termigal.

of GLOBE-UNION INC., Milwaukee
PRODUCERS OF VARIABLE RESISTORS • SELECTOR SWITCHES • CERAMIC CAPACITORS, FIXED AND VARIABLE • STEATITE INSULATORS

Ks. IN3RW0

Behind the veil of military secrecy
are the wonder stories of Ken-Rad
Nearly five thouelectronic tubes
sand of us are now making and send
ing these tubes which are helping
to shatter tyranny
And through
Ken-Rad dependable tubes will be
worked the constructive miracles of
the great science of tomorrow

TRANSMITTING TUBES

CATHODE RAY TUBES
SPECIAL PURPOSE TUBES

KEN-RAD
EXECUTIVE

o r rIC t I

METAL AND VHP TUB

INCANDESCENT LAM
FLUORESCENT LAM
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ues^ terminal!
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!

(Fully Protect^ by Patent« Pending)

DESIGN^

PLETE

W crimp

0/1 m USE!

««

S'&

^^Ooucn *6*14

PLUS ALL
THE AMP

INSULATION SUPPORT
FEATURES

PHONE—WRITE OR WIRE for SAMPLES and BULLETIN 29
_______

------ .----------

-

1521-34 H. 4th ST. HtRRISBURC.

AIRCRAFT-MARINE PRODUCTS INC.^SK
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History of Communications Number Two of a s n<

COMMUNICATIONS BY ROMAN POST RIDERS

MODEL
1700-UB

In the early days of the Romans and Phoenicians the fastest mea- s oi
communication was the post riders, who carried news and Wai dis
patches from the battle front. As fleet as their horses might have b en
their speed does not begin to compare with electronic voice comi nication. The twist of a dial and the pressing of a button—in the flas! of a
second the message comes through. Clear cut speech transmissioi vith
Universal microphones reduces error and expedites the delivery < the
message.
Today Universal microphones and voice communication compo
are being used throughout the world on every battle front filling .
need and “getting the message through.”

nts

*।

< Model 1700-UB, illustrated at left, is but one
of several military type microphones now avail
able to priority users through local radio jobbers.

UNIVERSAL MICROPHONE CO., LTD
INGLEWOOD, CALIFORNIA

FOREIGN DIVISION: 301 CLAY STREIT, SAN FRANCISCO 11, CALIFORNIA •• CANADIAN DIVISION: 540 KING STREET WEST, TORONTO 1. ONTARIO, CA" MM
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Symbolic of modem electronic equipment —
these human senses amplified and extended to
limitless range ... thru fog and smoke ... be
yond the limits of normal sight and hearing ...
our fighting forces now see and hear at dis*
tances and under conditions that amaze the un
initiated. Such are the remarkable accomplishments of a war-inspired
American Electronic Industry.

■M

Censorship shrouds the Seeing Ear in secrecy
but ... in tomorrow’s day of peacetime pro
duction G. I. will adapt its share of Seeing Ear
developments to new products and to modern
ization of its pre-war products. Many of these
new ideas will have direct applications in
our Record Changers—Variable Con
densers—Push Button Tuners—arid
other products.

TRUMENT
tYiKfi, tumua

+4
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Their hobby is radio too.
These are the leaders of science and communications. They
are professionals in what has become a most vital element of
modern civilization... radio communications and the science
of electronics. Some of them wear the uniforms of top rank
ing military officers because we are engaged in war. Others
remain civilians as doctors of science ... the leaders of radio,
electronic and electrical industries which are amazing the
world through their achievements. Achievements which not
only aid in war but which are creating the new era of indus
try to follow. They are the great men of today ... they will
be still greater tomorrow . . . and they are radio amateurs.
Eimac tubes are leaders too. First choice of these leading
engineers ... first in the FM>U. the teadm t0
new developments in
radio. They are first with
radio amateurs too,
which is no coincidence.

EITEL-M<CULLOUGH, INC., 794 Son MotCO AVG., SAN BRUNO, CALIF. •

EIMAC 2000T

Plant» lo<at*d at San Bruno, California and Salt Lak«

Export Agents: FRAZAR & HANSEN • Joi Clay Street • San Francisco, California, U. S. A.

The Greeks had no word for it and neither do we, more's the pity. Let's
coin a word and a definition by starting with Webster's definition of
research—“diligent protracted investigation, especially for the purpose
of adding to the sum of human knowledge."
Now let's add, “More especially creation of new substances and dis
covery of special services they can perform better than any previously
known substance".
There you have Formica research which has been going on more than
30 years through peace and war.
Formica laminated plastic has been created in various grades suitable
for many uses in many industries. Strength, lightness, easy machinability,
dielectric properties, acid and moisture resistance and stable dimensions
are characteristic properties which vary somewhat according to the
purpose of the grade.
Acquaint yourself with the past performance of Formica and its possi
bilities for your new or improved peacetime product
“The Formica Story" is a moving picture in color showing the qualities
of Formica, how it is made, how it is used. Available for meetings of
engineers and executives.

THE

FORMICA
4647

INSULATION

SPRING GROVE AVENUE

CINCINNATI 32, OHIO
LECTRONIC INDUSTRIES
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silence that makes sound!
In this 'dead'’ room only the sounds
which come out of the speakers are
recorded. Sounds which would other
wise bounce back from the walls, ceil
ings or other objects are trapped and
lost forever. The absence of rever
beration permits scientifically accurate
testing in the sound absorbing room

of Utah’s complete testing laboratory.

In making practical the many war-

methods and have instituted new, mere
comprehensive testing techniquts

created radio and electronic improve
ments—in adapting them to today’s
needs and for the commercial require

Every Product Made for the Trade, by
Utah, li Thoroughly Tested and Approv'd

ments ahead, Utah engineers have
designed new parts and products, devel
oped new manufacturing devices and

Radio Products Company
to tomono . M

850 Orleans Street, Chicago 10, Illinois
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I yhen life and death ride on a slender needle..
|i
w
r.
st
|x
jc

ou have ever walked into the
c hush of a modern operating
i you have seen the metered innents on which the surgeons deI as the age-old battle of life and
ii is fought across the operating

t„ „ These meters must be true. They
n i be unfailingly precise. Life itself
Jc nds upon them.

It is measuring, metering, and test
ing equipment of this kind—equip
ment that accepts the responsi
bility of sustained accuracy*—that is
built by Boes. Whether it be for
the professions, the sciences, or for
production, a Boes-made instru
ment is worthy of the work that
it must do.

jor Measuring, Metering & Testing Equipment ☆ The
lECTRONIC INDUSTRIES
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ACCURACY

•SUSTAINED

is

not

an

easy

quality to achieve. It must take into account
all

factors

of

use

must

then

employ

the

design, the alloys, the construction that

infallibly

protect

an

instrument

against

all

threats to its reliable performance. SuUi
instruments, obviously,

performance

not price

must

be

in mind.

built with

We invite

the inquiries of those who arc interested tn
such standards.

IV Boes Co., Dayton, Ohio
51

XACTING
LABORATORY
STANDARDS..

Over the long period of years separating the past from the present, ECA
has been called upon to tackle the development and production of in
numerable types of specialized radio and electronic equipment Con
sequently, our facilities are geared to exacting laboratory standards.
We can handle the most delicate assignments with understanding care
and painstaking skill.
Typical of the apparatus produced by ECA is this Rectifier Power Unit
for general laboratory operation. Operating from a 105-125 volt, 50-60
cycle line, it delivers a maximum of 150 ma at 300 volts DC and has
an open circuit voltage of 450 volts DC and 45 watts power output
from 6.3 volts AC centertapped terminals. The hum voltage is 0.1% at
150 ma for all voltages above 150 volts. Continuous panel control of
the DC output voltage is provided through a variable autotransformer.

Did you read the list marked "Killed in Action''
in your paper today ? A pint of your blood might
have saved the life of an American boy. Visit
your local Red Cross Blood Bank ... Do it now.

ELECTRONIC CORP. OF AMERICA
45 WEST I8lh STREET

• NEW YORK II, N.Y

WATKINS 9-1870
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Can a Vibrator Power Supply
Rescue a Bout"Loud of Men?
No ... it can't! But it can help — and the rescue
might be prevented and the boat lost forever, if

just one vibrator power supply failed to do its job.
n”
ht
sit

• The compact radio transmitter that is standard equip
ment in many lifeboats depends on a vibrator power
supply . . . The patrol plane that picks up the SOS . . .
spots the drifting boat, and summons surface ships w ith
its own powerfid transmitter, has a complex electrical
system that includes many vibrator power supplies. And

in the rescue ship itself are still other vibrator power
supplies performing v ital functions.
The dependability of E*L \ ibrator Power Supplies
under all climatic conditions — their amazing adapta
bility in meeting specific current requirements — have
brought them into wide use for radio, lighting, commu
nications and motor operation — on land, sea and air.
Electronic's engineers have specialized for years in the
technique of vibrator power supplies. They have con
ducted the most extensive research ever know n on power
supply circuits. They have extended the practical appli
cation of vibrator-type power supplies far beyond pre* ious conceptions.
In the electronic era of peace to come, the
efficiency and economy of E*L Vibrator
Power Supplies will find new applications
wherever electric current must be changed,
in voltage, frequency or type.
For Operating Radio Transmitter*
in Lifeboats - EL Model S-1229-B

Laboratories,
EL

tlECTRICAL PRODUCTS - Vibrator Power
Supplì«* for Conununicotiom . . . Liphtfnp . . . El«ctrlc
Mofo» Operation . . . Electric, Electronic and ether

inc.

IN DIANAPOLIS

Power Supply. Input Voltage, 12 Volts

DC; Output V oltage, 500 \ oils I)C:
Output ( urrent, 175 M A; Dimension*, 7 J
2H TL 6^*-

NEW DEVELOPMENTS
bom under the lash of wartime necessity

PEACETIME PHODUCTS TOMORROW
Sockets, Plugs, Switches, Contacts,
Terminal Boards and Assemblies to per
form electronic applications unheard of
prior to Pearl Harbor Day was the cry
ing need two short years ago.
Franklin engineers, like all American
Industry, tackled the job with one purpose in mind
to quickly supply the
armed services with newly designed
electrical fittings to perform required
electronic applications while with
standing most severe manhandling.
By discarding every precedent and
starting from scratch Franklin engi
neers developed new Sockets, Plugs,
Switches, Contacts, Terminal Boards
and Assemblies which found high
favor with manufacturers of electronic
units and with the armed services.
Franklin's New Line developed for to
day's war equipment will find many
applications for tomorrow's peacetime
electronic equipment

MANUFACTURING CORF.
175 VARICK STREET • NEW YORK. 14, N.Y

Sockets - Terminal Strips • Plugs • Switches • Plastic Fabrications • Metal Stampings-Assemblies

IT’S WILCOX in Radio Communications
J >r reliable aircraft operations, dependable radio communic ions are essential. Wilcox Aircraft Radio, Communication
Receivers, Transmitting and Airline Radio Equipment have
served the major commercial airlines for many years, and now
are in use in military communications in all parts of the world.
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13 Miles above the ground
in a Philco Refrigeration Laboratory!
Philco REFRIGERATION engineers solve a tough
problem in the production of military equipment. . .
another example of how Philco's vast facilities for
research and production are serving our armed forces.

example, too, of the precision and quality which, after
the war, will again make Philco refrigerators and air
conditioners first in engineering, first in convenience,
first in advanced design!

AT Philco, airborne electronic equipment and airL craft radios pass the stratosphere test —of thin
air and sub-zero temperatures—in the laboratory.

This ingenious high altitude chamber faithfully
duplicates every condition of temperature and pres
sure from sea level up to 70,000 feet! When aircraft
equipment can maintain absolute accuracy and de
pendability at 70° below zero, with air pressure 1/20
of normal—it’s right! And only when it’s right does it
leave the Philco plant.

The stratosphere chamber is just one of many
instances in which the skill and experience of Philco
refrige**ation engineers have supplied the answer to
the most difficult war production problems. It’s an
SC

After Victory, Philco puucaHmu product* will
otter Iha high**! advoncumunl* of modern
«cionco for the homo« and Industrio« of Americo.

PHILCO
CORPORATION
ELECTRONIC INDUSTRIES
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Since 1921
designers and Builders
of

ELECTRO-STATIC
or

ELECTRO-MAGNETIC

For more than two decades, leading manufacturers

of electronic, neon, X-Ray and (more recently) fluores

cent tubes, have used our apparatus for such operations
as degassing, sealing glass to glass or glass to metal

(Kovar or copper).
Use of our apparatus always has afforded highly
satisfactory results plus economy.

As dielectric and induction heating equipment, our
better-built units are showing many points of supe

riority in metallurgical, plastics, plywood and dehy
dration applications.

It will pay you to let us supply the unit of proper
frequency and power output for your particular needs
Write for further information today.

Division of

J
1944

"S* CORRUGATED QUENCHED GAP COMPANY
119 MONROE STREET

UE TRONIC INDUSTRIES

•

February. 1944

GARFIELD, NEW JERSEY

WHERE BOTTLENECKS ARE BROKEN
eamt ea^ueef7%e ¿etfyMfcat
FROM KITES —
An antenna was needed to expand the range of the Gibson
Girl sea-rescue radio set. Hoffman engineers solved the prob
lem with a box-kite — simple, sturdy, built to fly in winds from
7 to 70 miles an hour, at a specified angle. Engineering in
genuity broke a tight bottleneck in design.

TO FREQUENCY METERS
Not many months ago, Hoffman took on the job of producing
crystal frequency indicating equipment of vital importance in
Navy communications. The plant was tooled up, manufacturing
procedures established, testing equipment installed, all in rec
ord time. Now, moss-production quantities of this high-pre
cision equipment are rolling off the lines. Another of many
important bottlenecks broken.

IT’S INITIATIVE-IMAGINATION
Kites and frequency meters are but two of the many important
jobs being done by Hoffman Radio Corp. We’ve intentionally
taken on the toughest jobs — and broken the bottlenecks.
We take great pride in the flexibility and fast action of our
organization. It has made our contribution to the war effort
greater and will result in the production of finer equipment
for our dealers as soon as the war is over.

MANUFACTURERS OF MISSION BELL RADIOS
MITQHELL-HUGHES PHONO-COMBINATIONS .
ELECTRONIC AND COMMUNICATION EQUIPMENT

ELECTRONIC INDUSTRIES
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EXTREMES
S5*5**^**^

Type DY Dykanol bypass capacitors
are specially designed for the excessive highs and
lows of temperature and humidity—the extremes
of everything wind, weather and water can offer
on aircraft, submarines and surface ships. The extra
endurance found in these and all other C-D capa
citors stems from 33 years of doing one thing well
—making capacitors and nothing else. For complete
description of Type DY write to Cornell-Dubilier
Electric Corporation, South Plainfield, New Jersey.

,/t^ee.î®*^^

IT’S C-D FOUR TO ONE: In an independent inquiry
just completed, 2,000 electrical engineers were asked to
list the first, second and third manufacturers coming to mind
when thinking of capacitors. When all the returns wen*
in, Cornell-Dubilier was far in the lead — receiving almost
four times as many “firsts" as the next named capacitor.

Cornell Dubitier
9 * more in use today than any other maha

,, . oïKAHOl * PA’E

capacitors________

Wit AN0 °’''
*;.nc cAFAcno««
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WV/ ITH the aid of Automatic Electric relays and

other control devices, electronic science is

every kind—offering time-saving suggestions for
the selection of the right controls for each jcb.

helping industry do a thousand new jobs—speed

ing new electronic ideas through the laboratory

and putting them to practical use on the produc

tion line.

Let us pool our knowledge with yours.

First

step ib to get a copy of the Automatic Electric

catalog of control devices.

Then, if you would

Automatic Electric field engineers, armed with

like competent help in selecting the right com*

the technique which comes from long experience

bination for your needs, call in our field engineer.

in electrical control applications, are working

His recommendations will save you time and

daily with the makers of electronic devices of

money.

Distributed by

AITOMATIC ELECTRIC SALES CORPORATION
1033 West Van Buren Street, Chicago 7, Illinois

IN CANADA: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO

MUSCLES
<0

lx

FOR
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ELECTRONICS
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Sole* Office, Manufacturing Division

1475 BROADWAY, NEW YORK 18, N. Y.
»10 DE JANEIRO

*

MONTEVIDEO
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Special radio equipment designed and
manufactured by Press Wireless, Inc.,
is proving its worth on fighting fronts
throughout the world. Rugged, high pow
er transmitters and various other units
from Press Wireless factories are stand
ing the gaff of war-time duty with maxi
mum dependability, accuracy and extreme
simplicity of operation.
I measvorkers
ties. In
war-dijroving
Ue also
swr. usv , «.„.avna.M a
.»«..v.it sleep!

K

PRESS WIRELESS, K

BERNE

February, 1944
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SANTIAGO DE CHILE

NEW YORK

CHICAGO *

Executive Offices

435 N. MICHIGAN AVENUE, CHICAGO

LOS ANGELES

LONDON *

HAVANA

HEAT OF BATT££

homlor erafttman heat treat» welding
and cutting diet and tool» for automatic
»crew machine».

ELECTRONIC TOOLS OF WAR . . . in quantity and on

time! There are no delays because Remler has the facilities
and experience to do the ¡ob from design to finished product
—plus the know-how to cut production time which frequently
permits quotations at lower prices. This organization of skilled
specialists manufactures components and complete electronic
equipment for our armed forces and components for your
application. Inquiries invited.
Wire or felephone if we can be of assisfance

REMLER COMPANY, LTD. • 2101 Bryant St. • San Francisco, 10, Calif

PLUGS &
CONNECTOBS
Signal Corps • Navy Specifications
n

Type»:

50-A
54
55
56
58
59
60

61
62
63
64
65
67
68

74
76
77
104
108
109
112

PLP

REMLER
SINCE 1918

}nnounclny £ Communication C^uipment

56
59
60
61
62
63
64

65
67
74
76

77
104

N AF

114
119
120
124
125
127
149

150
159
160
291-A
354

1136-1

No.
212938-1
PLS

FLO

56
59
60
61
62
63
64

56
59
60
61
62
63

65
67
74
76

77
104

64
65
74
76

77
104

OTHER DESIGNS TO ORDER
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The thing that is wrong about this picture is that radio engineers
have been doing auch a bang-up job meeting and anticipating the

vast needs of our military services that not enough good things

be said about them by those engaged in the field of electronics.
ARMY-NAVY "E” WITH STAR
Awarded All Four Division« of Raytheon
for continued excellence in production

Seven days a week and night after night, the radio engineers
are working out the multitudinous problems of design required tc

give our Allies the most of the best electronic equipment in the world

RAYTHEON
RAYTHEON MANUFACTURING COMPANY

Raytheon is proud of its part in furnishing electronic tubes and

equipment that meet engineering requirements of stamina, high quality

and complete dependability under the most severe wartime demands.

Waltham and Newton. Massachusetts
DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS

1944

electronic industries

1F you’re foxy — and
your requirements include
chassis, chassis mounting as
semblies, shelf assemblies, panels,
transformer housings or cabinets —
you’ll look into Corry-Jamestown’s ability
to build them.
We work in steel—stainless steel or aluminum
with a deal of pride in our precision and our
production schedules.
In short, uith your order before us, you can
be sure of two things. It will be built right!
It will be delivered on time!
If this sounds interesting to you, send us
your specifications. Unless your opinions
differ from those of many leaders in elec
tronic industries, you’ll say our prices are as
fair as our workmanship is good.

W >>

CORRY-JAMESTOWN
MANUFACTURING

SPEED VICTORY ★ BUY WAR BONDS

CORRY

CORPORATION
PENNSYLVANIA

ELECTRONIC INDUSTRIES
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DESIGN ENGINEER - «

easy to use
FIBERGLAS INSULATIONS

Tubings, Tapes, Cloths and
Fabricated Products ..are not
affected by overloading, high
or low temperatures, moisture,
corrosive acids, vapor* or
fumes, oils, greases, dust or
dirt. In use M-R Fiberglas In
sulations have proven them
selves the optimum inorganic
electrical insulation.

VARNISHED TUBINGS

of Fiberglas or Long Staple
Cotton Fibre Yarn...Fiberglas
Tubings are made in four
grades: STANDARD lor high
temperature; DOUBLE SATU
RATED for high temperature
and dielectric up to 1500 volts,
TRIPLE STRENGTH for high
temperature and dielectric up
to 3000 volts; IMPREGNATED
for high gloss, non-hydroscopic, high temperature, re
sistance to oils, grease, acids
and dielectric to 8000 volts...
Cotton Yarn Tubings are com
parable to Fiberglas in dielec
tric rating, tensile strength,
flexibility and long life.

Che'

CONTENTS
, 34 INCHES)

TAP DRILL SIZES *

VARNISHED

tubing

sizes

TWIST DRILL SIZES*
WAXES and COMPOUNDS

MACHINE SCREW SIZES

FRACTIONS TO MILLIMETERS *
i

MILLIMETERS TO INCHES ★
METRIC EQUIVALENTS: *

COMPARISON OF
* THERMOMETRICAL SCALES

* COPPER W« CAR®

Valúate, Caeacity, Waifht

ALLOWABLE CARRYING
CAPACITIES

t nytl«, Aram, . —___

STANDARD ARMATURE
WEDGE SIZES

INSULATION THICKNESSES
AND DIELECTRIC STRENGTH

COSINES LAW*

\

OHMS LAW*
THIS VALUABLE WALL

\

’

CHART IS FREE

there are upwards of 4010 M-R
Wax and Compound formulas
to resist high voltage break
down, salt spray atmosphere,
humidity, cracking or Baking,
acids and alkalis. All have ex
cellent adhesive qualities,
flexibility, high cold flow and
good thermal conductivity.
They penetrate fibre, floss,
bakelite, paper and cloth and
have low viscosity, high sur
face tension and good elec
trical characteristic»

... WRITE FOR IT TODAY • • .
ON YOUR COMPANY LETTERHEAD

'

53 MURRAY STREET
188^

I T.p. ..4 doth

A PARTIAL LIST OF M R. PRODUCTS
Fib^^los Braided Sleeeinq
~
o.d Sleerinv«
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HARVEY
AMPLI-STRIP

the

for I"F and AUDIO

AMPLIFICATION
Here is "something new under the sun”

—a compact, thoroughly dependable I-F
and AUDIO Amplifier in convenient,
practical form, all ready to use.

The HARVEY AMPLI-STRIP is built to
supply the electrical characteristics you

want. Developed by Harvey engineers
to meet exacting performance standards,

it offers a superb example of the creative
and production resources of the Harvey
organization.

Whatever your needs in the way of
radio or electronic instruments, compo
nents or assemblies, present or projected,
you will find it to your advantage to get
in touch with Harvey of Cambridge.

HARVEY
OF

CAMBRIDGE

HARVEY RADIO LABORATORIES, INC.
441

CONCORD AVENUE

•

CAMBRIDGE 38, MASS.

HARVEY

HARVEY

UHX-25

106 PA REGULATED POWER SUPPLY
for Laboratory D. C. Source — Range 200 to 300 Volts

A 25-Watt
General Purpose

Radio Telephone
Transmitter

Available for operation between 1.5 M.C. and 30 M.C.
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THE ELECTRONIC ENGINEER NEEDS

G eneral Ceramics is at his beck and call to help with
his insulator problems. In nine cases out of ten the
solution will be STEATITE.
Electronic Engineers know that there is a very
sound reason for the extensive demands made on the
Steatite Industry, demands that are clearly portrayed
by the almost astronomical increase in the production
of Steatite insulators since 1938 (see graph).
During the course of this unprecedented progress.
General Ceramics has been in the foreground both in
regard to increased productive capacity and engineer
ing skill in the development of new methods and prod
ucts — meeting the strict specifications of the United
States Army and Navy for the best and only the best
in Steatite insulators.

1*40 i
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For all your insulator problems whether specialized or stand
ard, our Engineering Department is always at your service.
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70 Permanent Magnets Are Used in a Flying Fortress
N the great Boeing B-17, permanent mag
nets are extremely vital parts of in
struments, magnetos, compasses, audio
speakers, radio equipment, the automatic
pilot, and other highly complicated elec
trical and electronic devices. Additional
permanent magnets in ground equipment
help get the plane over its objective and
safely home. These applications typify the
constantly growing number of uses for
which permanent magnets are being em
ployed today.
Because of our 34 years of specialization
in the development and manufacture of

permanent magnets for peacetime products,
our organization has played an important
role in supplying units for numerous mili
tary machines and weapons. In many
instances, uses have been increased and
functions improved.
This unusual experience should prove
invaluable to you in solving your engineer
ing problems...and our specialists will be
pleased to consult with you. Write us, on
your letterhead, for the address of our office
nearest you—and a copy of our "Permanent
Magnet Manual."
bApproxtmale. Number fiuduaits with model and combat reyuirtmenis.

Back the Attack with War Bonds!
Copyright 1944“ The Indian* Steel Product* Co.

INDIANA STEEL PRODUCTS
SPECIALISTS
NORTH

IN

PERMANENT

MICHIGAN

MAGNETS
CHICAGO

2.

SINCE

1910

ILLINOIS
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25,000 REASONS WHY YOU MIGHT

WANT TO KNOW US BETTER

T takes a lot of research to make American
1 glass the best in the world. At Corning,
for example, more than 250 engineers and
laboratory men are working steadily on
new forms of glass and new uses for this
amazing material. More than 25,000 for
mulae for glass have been developed!
Today, out of this vast experience, has
emerged an amazingly versatile group of
glasses in daily production under the Army
Navy "E” pennant at Corning. Glasses with
an expansion coefficient practically equal
to that of fused quartz; glasses that have
high electrical insulating qualities; glasses
that are extremely resistant to mechanical
shock; glasses that can be made into in
tricate shapes formerly considered impos
sible. More than that, many of these de
velopments have meant money saved to the
customer and faster deliveries.

For example, steady progress has been made
in methods of connecting glass to metal.
First, we used Antimony Lead Alloy as a
coupling medium; then metal coats were
sprayed on glass. Today, a Hermetic Met
allizing process has been developed which
is a vast improvement over former tech
niques. And Corning’s laboratory is already
working on further improvements to make
glass-to-metal seals better and cheaper.

you are a manufacturer of electronic
equipment, Corning’s "know-how” in glass
is at your service. We shall be glad to work
with you at any time on any problem in
volving the possible use of glass. In the
meantime, you may be interested in a de
tailed study "Glassware in the Electrical
Industry.” Simply write to the Electronic
Sales Dept. 1-2, Bulb and Tubing Division,
Corning Glass Works, Corning, N. Y.

Ft

•
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electronic Glassware
PYREX”
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CHOICE OF TYPES
• Molded-in-bakelite
capacitors
widest
choice
of
designs,
t
:n brown bakelite and
mountings.
XM (yellow) low-loss bakealso
hte.
capacitors
• Silvered
mi< a
Averapplications.
highly
critical
age temperature coefficient of only
.002% per degree C. Excellent re
trace characteristics.
Practically nc
capacity drift with time.
Excep
tionally high Q—3000 to 5000 m
higher capacities.

• Type K compensating capacitors,
Temperature
coefficient
such
that
product of * L” and “C” will be inchanges.
dependent
i
temperature
• Stack-mounting
unita,
bakelite—
case units, metal-case units, etc.

• Be it tiny “postage-stamp" mica capacitor or large stack
mounting unit—regardless, it's a precision product when it bears
the Aerovox name.

Only the finest ruby mica is used. Each piece is individually
Uniform thickness means meeting still
closer capacitance tolerances. Also, sections are of exceptionally
uniform capacitance, vitally essential for those high-voltage series
stack capacitors. Meanwhile, the selection of perfect mica sheets
accounts for that extra-generous safety factor so characteristic of
all Aerovox capacitors.

gauged and inspected.

Our new Transmitting Capacitor Catalog lists the outstanding
choice of types. • Write on your business stationery for your
registered copy.

INDIVIDUALLY TESTED

ELECTRONIC INDUSTRIES
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xial Transmission Line
Proves Its Stamina on Every Front
In any area of combat and wherever the per
formance requirements are most severe, there
Federal's Ultra High Frequency Coaxial Cable
measures up to every test for extreme rugged
ness, strength and endurance.

Made of solid dielectric, flexible, moisture-proof
and efficient in any temperature — meeting all
specifications with precision accuracy and uni
formity — Federal’s Transmission Line embodies
phenomenal characteristics never before achieved
in coaxial cable manufacture.

Radio Ranges and In
strument Landing Sys
tems manufactured by
Federal mark the prin
cipal air routes oi the
Nation and control the
landing at many leading
Federal is outstanding in the field because it
airporta. Pioneers in the
specializes in High Frequency Coaxial Cable, with
development of Aerial
vast experience and knowledge behind its pioneer
Navigation Equipment,
federal has made spec
ing developments. It is the largest high frequency
tacular contributions to
cable manufacturer, producing in volume a range
aviation progress.

of sizes from the smallest for delicate and sensi
tive instruments to power cable for heavy service.

Federal’s engineering skill is ready to solve any
high frequency cable problem. Its productive ca
pacity, keyed to all special demands, will make
and deliver any required size, low loss, quality,
Solid Dielectric Ultra High Frequency Coaxial
Transmission Line.

1944

INTELIN DIVISION

There is an apparent discrepancy at this point.

The pages are either missing or the pagination is incorrect.

The filming is recorded as the book is found in the collections.
1,

UNDER ANY TRYING CONDITION

275

UP A MOUNTAIN IN A TANK
HURTLING THROUGH SPACE

IN A FORTRESS................

SPECIAL 25 AND 50 WATT

WITHSTANDING THE GRUELLING PACE OF A WAR PLANT •

DeJur wire-wound potentiometers, in any assignment,

fulfill their tasks capably and satisfactorily. The new
line of these potentiometers covers a wide range of

applications, for present and future

use. Write

for

SPECIAL

your copy of our ” Special Bulletin”, just off the press.

HELP SHORTEN
THE WAR • • •
BUY MORE
WAR BONDS

NEW YORK PLANT:
H

ACtUfNQ.

Tie Tur-Amsco foTPOTation
MANUFACTURERS

Of

DeJUR

METERS

RHEOSTATS.

POTENTIOMETERS

99 Hudson Street, Now York 13, N.Y. •

AND

OTHFÌ

WCISIOR

UWTRONIt

COMPONENTS

CANADIAN SALES OFFICE:

560 King Street West. Toronto
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For radio and other communica
tions servicer Type DW-51 d-c
voltmeters, ammeters, milliam
meters. end microammeters/ Typo
DW-51 isdic Ire
(a< therm
are brass or

A New Design That Puts
More Instrument into Less Space
These new, internal-pivot instruments were developed to fill a vital
need—particularly in the radio and aircraft fields—the need for com
pactness. They are thin—in most ratings, less than 1 inch deep.
More important is the way their thinness was achieved. In the
sketch below, see how the pivots are solidly anchored to the inside
of the armature shell so they cannot work loose. The moving parts
are permanently aligned with stationary parts by bolting the core
assembly to a one-piece cast-comol magnet.
Other features are: large-radius pivots, high torque and good damp
ing, lightweight moving element, and ample clearances. Added up,
they give you an instrument well able to withstand vibration and
hold its rated accuracy, one that is fast on response and easy to read
accurately—a design that packs all-round fine performance in a small
space.
For ratings, price, and dimensions, ask our nearest office for Bulletin
GEA-4064, which covers instruments for radio and other communica
tions equipment; or Bulletin GEA-4117, which describes those suitable
f t naval aircraft. General Electric Company, Schenectady, N. Y.

COMVlNnO**1,

Invest in

Type DW-53 d-c voltmeters, am
meters. and volt-ammeters that are
specially designed to measure
voltage end current in battery and
battery-charging circuits on navel
aircraft. They meet applicable
Navy specifications.

t",u5SS««
SWEU

BUY WAR BONDS

-SSSS“
IN

1.0«’

HEADQUARTERS
FOR

ELECTRICAL
MEASUREMENT
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STROMBERG-CARLSON

A TRANSFORMER
SOURCE FOR LEADERS
OF INDUSTRY!

federal Telephone and Radio Corporation

A list of UTC users reads
like the blue book of in
dustry. Chosen for quality.
dependability and unusual
designs, UTC has solved
many tranformer applica
tion problems.

GENERAL MOTORS
JAMAS MULSH
MFG. CO., INC.

May we cooperate with
you on your application

WurljTzer

’’A/R COMMUNICATIONS. hi

SPERRY
GYROSCOPE COMPANY, INC

Brooklyn. *<• Ywk

0«»man H tki Sperry Cerppratian

Western Electric
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ha i» i
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FARNSWORTH

THE DAVEN COMPANY

HAMMARLUND
Av/afion Corpcraf^

BROWN

WILCOX ELECTRIC
COMPANY

o H. CALDWELL, EDITOR

M. CLEMENTS, PUBLISHER

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

Reconversion Complexities

Electronic Railroading

Reconversion in the radio-electronic field is not a
simple problem. As things stand today there are at
least three different situations to be taken into
account:

Of all the big postwar markets for radio-electronic
applications, our American railroads probably lead the
list. For theirs is still a virgin field, electronically
speaking. Today both passengers and train crews are
isolated while trains are in motion. Even the absurd
anachronism of sending a flagman back half a mile
remains standard railroad practice. Radio communi
cation, now routine on the sea and in the air, must
someday revise rail operation. Electronic signalling Is
another case in point.
Many of the terrible wrecks that have happened in
recent months, might have been prevented had en
gineers and conductors been continuously in radio
touch with dispatchers’ headquarters and with other
trains.
¡surveys of the railroads’ postwar plans indicate that
the moment the war is over, present heavy passenger
equipment will be replaced all over the country by
light-weight, streamlined trains, with running speeds
of 100 miles per hour. The change will be made as
quickly as car manufacturers can produce the new
equipment. This will be the railroads’ answer to auto
mobile and truck competition. A reduction in long
distance rates to about one cent a mile is also pro
posed. Such “renovation of the rails" calls also for
an entire renovation of railroad signal equipment
through the country, a project of tremendous magni
tude—but one which can be performed quickly and
efficiently, as an article on electronic signalling in
this issue, clearly outlines.
Someday, we predict, the railroads will be among
the electronic industries’ biggest customers.

Concerns which are now manufacturing radio
equipment at about the same rate as they did
before the war, and are planning to return to
radio operation on a similar scale after the war.

Former radio manufacturers who have tremen
dously increased their scale of radio operations
during the war period
Concerns formerly in some non-radio field, which
have taken on radio production for the dura
tion, and now like radio-electronic manufactur
ing so much that they plan to continue in radio
or electronic production, postwar

Each of the above reconversion problems will re
quire separate study. The handling of each group will
call for a different postwar solution.
About paper: We don’t like the paper on
which this issue is printed, either. But using
the thinnest-possible paper is a patriotic
necessity in wartime,—to save pulp, tonnage,
labor, coal and transportation. More about all
this, on page 252.

Electronic Opportunities in
Motor Control
Viewing recent advances in electronic applications
an engineer of wide industrial experience makes this
comment:
“I believe more tubes would be applied to
dustry if this effort were directed by engineers who
have a control sense and background, rather than by
tube engineers. Certainly, an outlay of $400 for a 1-hp
motor control will not get us very far! Costs will come
down with production, of course, but we can’t build
up production at that price-level.
“Industry works in grooves; commercial men are
reluctant to accept radical changes until forced to do
so. The keynote of the Depression period was to use
what we had. For 10 years executive leaders were
chosen with that idea in view. But now the war effort
is stimulating development. Still it will take time to
influence executive thinking. The tube has developed
rapidly for welding, but not much progress has yet
been made to use it for motor control on the broad
scale it deserves.”
ELECTRONIC INDUSTRIES

•

February, 1944

r "FOR EVERY

1

3 IN '43—

THEY MUST HAVE

EXEMY RADI
EQUIPMENT
These Signal Corps photos, showing German
equipment, together with those on pages 106 and
107, show some of the uniti ¡»db

(See pages 122-123 of this issue for digests of many of the
papers presented before the I RE-AU meeting)

FUG 10 receiver, modulator, a ad transmitter set
(left to richt) used in Achter planes. AU receiver
tubes «re RV13 P-OOMFs.
FUG 7, soother type of airborne set for tlchtera.
FUD 3 pack transceiver. Note phones, hand-mike4. Rear view of FUD 2, show Inc Iwo types of tubes
used in this 33-38 me set.
3. Tank receiver type I KM Er, for 27 to 33 mecaeyelee. Note tubes.
0, Rear view of German frequency meter, skowiac
coil-chan cine rotor.
7. Inaides of a German commercial allwave receiver
(IM ke-15 use).
8. “Mock-up” of famous FUG 10 loncwave eummuniratlun sei for bombers.
». German Torn Eh all purpose pack-type reeelver.
10. Type 100 Wg transmitter (30tb>1300kc) used In
division command sets
usually mounted on
armored ear.

A

OPERATING EXPERIENCE
WITH HF HEATING
by HEHDERSON C. GILLESPIE
RCA Victor Division, Radio Corp of America

engineering approach to the solution of problems of
cost, efficiency and practical application in industry
An

♦ Radiothermics is a term that is
coming into use to describe the ap
plication of electrical heating at
frequencies where effects in addi
tion to the joule effect come into
play. These effects have to do with
the control and acceleration of
heating processes rather than with
any action such as might be de
scribed by the term “catalytic.”
That is, we are not concerned with
killing bugs or bacteria by any
thing remotely resembling a death
ray, but rather with the efficient
and properly controlled use of
electric po^er for heating purposes.
The number of processes requiring
the use of heat to effect chemical,
physical or biological changes is
very large, and many have special
requirements that ordinary heating
means cannot meet.
Because the advantages that can
be obtained from radio frequency
heating have already been dis
cussed and published many times,
it will be the writer’s purpose here
to classify and analyze them,
rather than merely to enumerate

FI». 1—Continuous Mtlderinu set-up

sealinx

capacitor

containers

conductivity of most metals en
sures that. The problem that often
does arise is one of limiting tu
some desired zone the area being
heated. Here the effect of radio
frequency induction which sharply
delineates the locale of the heat
generation, combined with the
ability of rf equipment to deliver
high concentrations of power to
the work, gives us a degree of con
Primary effects
trol not easily achieved by other
The primary effects of internal means, if at all
heating are that heat flow in the
This localization of heating can
work is either eliminated as a re be carried to a point that makes
quirement, or is controlled to an possible the surface-hardening of
extent and in a manner not possi ordinary steels by using in place of
ble any other way. The advan the usual quenching bath heat
tages resulting from these effects flow from the surface layer into
are:
the cold metal behind it. That Is,
1—Saving of time and improve so steep a temperature gradient Is
ment in quality in processes where established by highly localized, very
undesired effects are produced by rapid heating that heat flows out
prolonged heating, as the drying quickly enough to yield the quenchout of lumber being glued or oxi
dation of metals being annealed.
2—The temperature distribution
in the work can be made uniform Fig. 2—IllustratinK correlation bet wen
or the usual gradient can be re the thermal unti electrical problem 1»
rhe last formula, S = apeciRc heat li
versed—that is, the temperature calories
dex> C. x errnins: It = density it
made higher inside than out. Uni «rams per cu. cm. and K Is the Cnl. per
form temperature distribution is second per cu. cm. per deg. C.
necessary, for example, to achieve
maximum plasticity in molding of
either thermoplastic or thermoset
mcm/sk
ting materials. An inside-out tem
perature gradient is desirable, on
the other hand, in bonding of ther
moplastic sheets, where plasticity
is desired at the inner faces of the
sheets but not at the outside sur
faces. The same kind of tempera
ture distribution is useful in dry
H (CAL./SBC.)
ing materials containing absorbed
■ (VOLTS)
(0K0.O
water or solvent liquids, where ex
cessive outside temperature would
tAI- <StcJ
R (0RM9)
cause surface-hardening of the
(CAL./DEG.C)
C (FARADS'
material being dried. These con
siderations apply to heat and elec
trical insulating materials.
When we come to the heating of
WTP.IUDS./CM *
lUD./CM.
a
’a
metals there is no particular prob
lem in achieving uniform tempera
ture distribution; the high thermal

them. First, let us remember that
a fundamental difference between
rf heating and other means of
heating is that rf current gen
erates heat within the material be
ing treated, while conventional
heat sources apply heat which
must penetrate the material from
the outside.
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Fig. 3——Radio frequency
induction heating applied

to surface hardeninK

ing required for hardening. This
effect has opened up new possibil
ities in surface-hardening and In
precision control of other heat
treating processes.
Perhaps the most obvious effect
of Internal heating is that heat
transfer from one hot body to an
other, with its attendant irregular
ities, is eliminated. The impor
tance of this is most marked in sol
dering and brazing since heat
transfer from a soldering iron or
from melted solder in a pot is no
toriously erratic.. By causing heat
to be transferred to the solder or

brazing material from the parts to
be joined, rather than vice versa,
complete wetting of the hot metal
by the solder is assured and tighter
joints result.
In addition to the effects which
follow directly from internal heat
generation, there are a number of
secondary effects deriving from the
method of generation of rf power
and its application. The first of
these is probably the ability to heat
without contact between the heat
ing element, either metallic o r
fluid, and the work. This factor,
taken is conjunction with the
Fig. It—RCA 15-kw radio fr«M|uency
venerator for Indnatrinl mw*

flexibility of the equipment as
power output, and the speed th:
can be attained, makes rf heatii
especially adaptable to continuo
processes. Examples of this are
continuous soldering set-up (Fig.
in use in the RCA Victor plant
Camden, N. J., and Westlnghoustin flowing installations.
Roller electrodes may also
used in continuous processes whe>
it is desired to apply pressure
well as to supply radio-frequen.
current to the work, as in seam!,thermoplastic-coated fabrics wi!
the RCA Laboratories’ electron
sewing machine.
In operations such as the bon;
ing of sheets of wood, not adap:
able to continuous processes L
requiring contact between the elec
trodes and the material, a second
ary consideration is the simplicity
of application. All that is neces
sary is to lay electrodes in the form
of thin copper sheets against the
surfaces of the parts to be heated
and feed current into them through
flexible copper straps. This con
sideration has led to the use of rf
heating in the assembly of wooden
airplane parts, the electrodes being
placed between the assembly and
the clamps as a means of getting
heating power directly to the ther
mosetting glues applied between
the sheets.
The heat flow considerations that
enter are often so complicated a
to defy accurate analysis, but can
be simplified by assuming that the
isotherms are parallel to the sur
face through which the heat is en
tering or leaving. The problem
then reduces to a one-dimensional
one, and the field problem becomes
a line problem.
The terms thermal conductivity
and heat capacity immediately
suggest their counterparts in elec
trical units and we are enabled to
get our line problem down on paper
in the familiar representation of
series resistance and shunt capaci
tance: temperature becomes vol
tage, Cals, per second become curbecorr
rent. Cals, per deg.
capacitance. Ohm’s law still holds
so resistance is degrees Centigrad
over Cals, per second.
When the termal quantities have
been put into electrical terms, th
configuration representing o u.
one-dimensional heat flow become1
recognizable as an electrical cable
whose response to various forms of
excitation has been analyzed (Fig
2). We know, for instance, the at
tenuation constant in terms of the
resistance and capacitance per
unit length for sine wave applied
voltage.
Putting in the values of R and C
corresponding to the analogous
thermal properties, of, say, steel,
we get a value of attenuation conELECTRONIC INDUSTRIES
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s .nt of 405 db per in. for a fre
q ncy of 10 cycles per second, and
1 ;her for higher frequencies. This
ans that if we apply a rectangupulse to one end of such a line,
wnich is equivalent to applying
at energy to the surface of a
r >ck of steel in a .1 second “shot,”
• e fundamental and harmonic
•nponents will be very rapidly
a tenanted as the wave travels
d wn the line, or in from the sur
face.
Because much of the energy of
. uch a pulse lies in the upper fre
quency region, we can see the ad
vantage of fractional-second heat
ing where we wish to limit the
temperature rise to the surface of
a metal such as steel. On the other
hand, the values of R and C corre
sponding to a heat insulating ma
terial like wood yield a value of
propagation constant which shows
high attenuation for frequencies
above 10 cycles per minute. Thus
we see the futility of trying to raise
the temperature at the center of
thick pieces of wood in short times
by means of hot plates feeding the
heat in from the surface.
Supposing now that we have de
cided to heat a material by high
frequency, what are the require
ments as to power and frequency?
If the material is a dielectric, the
problem is relatively simple. The
power requirement is set by the
heat requirement of the piece to be
heated and the time allowable. The
minimum frequency can be calcu
lated on the basis of the assump
tion that the power factor of the
material remains constant with
frequency. Converting the heat re
quirement per unit time into kilo
watts and then dividing by the
power factor of the material gives
us the volt-amperes required to be
produced in the work. How the
volts and amperes will be proporl'iif. 8—lOO-ku radio frf(inrnc, oscillator
nivcneyclrs for proti notion
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FIr. 7—Untilo frcqn«-nt-y grenerntor
for
production of planile forma

tioned will then become a matter
of choice, with a maximum value
of voltage determined by break
down considerations. Selecting this
value, we can divide the volts by
the amperes, and obtain a maxi
mum value of capacitive reactance
that our load circuit may have.
In order that the load circuit be
of this value, or lower, a simple
calculation of capacitance and com
putation of minimum frequency
from this and the previously ob
tained reactance are necessary.
When the minimum frequency
(Continued on page 158)

Top— Pre-forms
heatinc.

of raw

plastic

before

Center» Electrodes with pre

forms in position. Bottom» Finished plas
tic outlet box as it comes from mold

IMMEDIACY7 vs EONG TERM
by STANLEY P. McMINN

Three-stage plan for transition appears best header ie
insurance—Work of practically all Panels well started

♦ RTPB’s boiling. In the patois of
the times, something’s cooking.
Work has been well started, under
the direction of the general chair
man, Dr. W. R. G Baker. And ac
cording to Dr. Alfred N Goldsmith,
vice-chairman of the Board and
chairman of the important Panel
No. 1 on Spectrum Utilization, hub
around which practically all other
Panel deliberations must revolve,
Panel activities are being carried
forward with vigor that is commensúrate with the gravity of the
problems involved. Those problems,
as most everyone knows, are noth
ing if not complex.
By way of further rounding out
representation of all interests
vitally concerned with matters
RTPB is pledged to investigate, a

number of new sponsors have been
added to the previously publicized
roster of eight industry and scien
tific groups These new sponsors
are: National Electrical Manufac
turers Assn., Edison Electric Insti
tute (electric-light companies). So
ciety of Telephone Engineers, Soci
ety of Motion Picture Engineers,
the Telephone Group and Ameri
can Railway Association (operating
railroads). Of these, all are non
contributing sponsors except the
Telephone Group. Aeronautical
Radio, Inc., has changed its status
from a non-contributing to a con
tributing member. A Canadian rep
resentative has been added through
an Observer credited to Canada’s
Department of Transport.
With the interval between meet

ings of individual Panels spaced
approximately two weeks, expecta
tion is that it may require at least
90 days, but more likely four
months, for each to cover delibera
tions that will culminate in a com
plete report. With that phase oi
the work completed, individual re
ports will then be turned over to an
editing or coordinating committee
which will compile the collected
mass of facts, figures, opinions and
recommendations into a final re
port which shall represent the con
sidered judgment of the complete
Board.
In the meantime, the nub of the
whole problem—the kernel of this
hard nut to be cracked—that re
quires the most careful and cau
tious consideration, involves some

THREE-STAGE PLAN FOR DOVETAILING OLD AND NEW EQUIPMENT

CURRENT STAGE

ADVANCED STAGE

PRESENT EQUIPMENT
WITH MINOR IMPROVEMENTS

URTHER LICENSING OF 01ID EQU PMENT

EXPERIMENTALLY LICEN!

COMMERCIA LY LICENSED
NEW EQUIPMENT
EXPERIMENTALLY LICENSED
■
NEW EQUIPMENT
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LOOMS as BTPB PROBLEM
sort of a decision regarding the
manner in which the solution shall
be tackled.
In other words, shall a solution
be attempted on the basis of the
immediacy of the matters involved,
or might deliberations better be
predicated on what may be looked
upon as a long-term solution?
Should the Board base recommen
dations on a one-year plan, which
would represent quickest return to
near normal, but quite conceivably
might breed quite some headaches
for later doctoring; or should more
consideration be given to those
future headaches right now by
moving slower at present and
spreading needed and desirable
changes over a much longer period,
say five to ten years?
Th rer•stage plan

In any case it appears inevitable
that there must be some collision
between the ideal and the practi
cal Dr. Goldsmith believes that the
most sensible way of softening
such a jolt lies in a compromise be
tween the two thoughts, with the
transition taking place under what
he calls a “three-stage” plan. In
brief, the idea is this:
Stage 1—Normal commercial us
ages would be continued for a pe
riod of perhaps five years, during
which time no new major develop
ments would be permitted. Thus
existing facilities would be utilized,
with such minor improvements in
the art as normally take place,
without any appreciable disruption
in either production or service.
This would be a sort of preparatory
period.
Stage 2—This might be called an
interim stage, and as such could
be spread over a period of from
three to five years, a little more or
a little less. During this time, ex
perimental licenses would be issued,
perhaps for higher frequency uses;
n
more older type equipment
w uid be licensed, although all the
oider types would be continued in
operation. We would then have no
disruption of present service, but
there would be added new services
as part of the transition and in
reparation for later complete
change-over to something better.
Stage 3—This might be termed
the advanced stage. At or near the
beginning of this period, all old
pe transmitters would be killed
off, with operation henceforth con
fined to new type equipment alELECTRONIC INDUSTRIES
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ready in operation under experi
mental license for quite a time.
Coincidentally, experimental li
censes would be issued for still
more advanced equipment. Then
the whole plan would repeat itself.
A plan such as this, Dr. Gold
smith believes, represents the only
logical manner in which there may
be an orderly transition that will
minimize present headaches and
insure a future that is at least

Procedure Manual
In order that all concerned may
be familiar with matters per
taining to RTPB, Dr. W.R.G.
Baker’s office has published a
Manual, copies of which were
distributed at the IRE meeting,
end of January. The book con
tains the original organizational
procedure together with amend
ments and changes, a list of con
tributing and non-contributing
sponsors, a list of all Panel mem
berships completed prior to pub
lication, and an outline of work
assignments for each of the
Panels.

partly pain-free. It was a plan of
this sort that made possible smooth
enough elimination of the old
spark transmitters when vacuum
tubes made it inevitable that scien
tific development had reached the
point where they had to go.
Service requirements

It is the assignment of Panel No.
1, having all these matters in mind,
and with an eye to see that plans
for the present do not hamper those
for the future, to do these thingsTo lay the bases of technical and
scientific allocation and to formu
late a series of guiding principles
which will be helpful in allocation,
but not hampered by current prac
tices or established services or
equipment. Postwar problems must
be considered and such recommendations as are made must be acceptable to all the other Panels.
In order that this work may be
carried on with the greatest dis
patch and in the best manner,
Panel No. 1 has been split into two
committees. Their work later will
be coordinated. Committee No. 1,
of which Dr. Shackleford has been
appointed chairman, will consider

Service Requirements. These are
listed to include:
a) Radio services to be considered.
b) Necessary channel width for
each such type of service.
c) Necessary service range for
each type of service, with permissi
ble secular and diurnal variations
thereof.
d) Transmitter power estimated
necessary for each type of service.
e) Number of simultaneously
operating stations in each service
required in a given locality.
f) Required quality of each such
service (maximum permissable signal-to-noise ratio, maximum per
missable fading of various types,
maximum permissable signal, in
terference level, and the like).
g) Estimated feasible accuracy
of setting of the carrier frequency
for each such service (frequency
tolerances).
h) Necessary guard-band fre
quency width for each such service.
Consideration also is to be given
to such points as the reason for a
choice of particular frequencies for
television channels, and the effect
and utility of various types of mod
ulation, including the possibility of
future uses of pulse modulation.
Members of the Service Require
ments committee include in addi
tion to chairman, Dr. Shackleford,
these members: C. J. Burnside, W.
S. Lemmon, R. Sorrell, H. Frazier,
F. M. Link, G. Grammer, G. O.
Milne, L. Spangenberg, O B. Han
son, H. O. Peterson, A. J. Costigan,
P. F. Siling, D. W. Rentzel, F. Wal
ker and G. Robinson.
Committee No. 2, which will have
to do with Carrier-Frequency Cap
abilities, is headed by W. C. Lent,
formerly assistant to Dr. Shackleford but now an independent consuiting engineer, and will consider
these matters:
a) Propagation characteristics of
each carrier frequency, as such, in
relation to distance (including skip
distance effects).
b) Secular and diurnal varia
tions in the propagation character
istics in each such frequency.
c) Natural and man-made noise
levels on each frequency in urban
suburban and rural locations.
d) Secular and diurnal varia
tions in the noise levels on the va
rious frequencies.
e) Methods of increasing signal to-noise ratio by specialized trans
mission and reception methods (dl(Con tinned on page 208)

FEATURES OF INVERSE
by PHILIP C. ERHORN

How proper application of selective feedback make* it
possible to produce equalization not otherwise obtainable
• When Inverse feedback is ap
plied to an ordinary amplifier, sev
eral important features appear, all
very desirable from the standpoint
of fidelity of reproduction. For
purposes of illustration, Fig. 1 is
typical three-stage amplifier cir
cuit utilizing overall voltage feed
back. That is, the feedback volt
age is proportional to the output
voltage of the amplifier.
Another type of inverse feedback
Is produced when the feedback
voltage is proportional to the out
put current. Of these two funda
mental types, voltage feedback is
more desirable, since it effectively
reduces the internal impedance of
the amplifier.
This effect is
similar to lowering the plate
resistance of the output tubes,
namely stabilization of the output
Impedance of the amplifier when
feeding a variable reactive load,
such as a loudspeaker.
The chief disadvantage of current feedback lies in the fact
that where a transformer Is the
coupling medium between the tube

a

ADVANTAGES
The application of Inverse feed
back to an amplifier. If present in

sufficient quantity, contributes a
material reduction of noise and dis
tortion produced in the circuits.
When no reactances are present in
the feedback patk a wide range of
fiat frequency response is obtained
with virtually sore phase shift. The
gain is made constant, and the im
pedance and output voltage regula
tion is greatly Improved. Equalisa
tion is easily Introduced by the ad
dition of relatively simple networks
to the feedback loop. This equalisa
tion can be set to apply at either
end of the frequency range.

and the load, current feedback
tends to make the primary magnetizing current sinusoidal. Am

T1—Multiple line to arid <20-500 Q to 100M ft)
T,—Pueb-pull platea to line or voice coll (MOO Q
8 9) 35 watts, claaa AB, 2 tube«
V ,—005. ®J5
Vg—0C5, 0J5, 70
V„ V.—GL0G
Rr—500M 0 variable pot
Rp—2000 Q 1 watt
R.—500M 0 1 watt
Rg—1.0 mefokm 1 watt
Rg, Rs—SOM Q 1 watt
R,, R,—10OM Q 1 watt
R,—35M 0 1 watt
R,—25OM 0 wire wound, IO watts
Cp. C,—See values Im Fl*. S
Cj, Cg—0.25 MM. paper, 400 volts
C,—84> MM- electrolytic, 450 volte
< 4—30.0 MM. electrolytic, 50 volts
Net«*—Power supply should be external to smpliSer chassis

plitude distortion is thereby in
creased. The internal amplifier
impedance is also increased, envi
ously an unwanted effect fra
loudspeaker load.
An examination of the voltage
feedback loop indicates that s me
portion of the amplifier output
voltage is returned to the Input
and superimposed upon the signal
input voltage.
the feedback
voltage is in phase opposition to
the signal voltage, It will reduce
the effective input voltage, and
consequently the output voltage of
the amplifier also will be reduced.
This gain reduction may be offset
by an increase in the original in
put signal.
Excursions in output voltage
with frequency will be corrected
by feedback.
at some audio
frequency the output voltage li
lower than at the reference fre
quency, the feedback voltage will
be low. The effective input volt
age will then increase with sub
sequent increased output for that
frequency. Converse action takes

■Multiple Une to pnab-pnll *rld« (30-500 0 to 123 Q total
■econdary>
•Puah-pull plates to line (3200 Q P-P to 500 Q) 75 watts
class AB. 4 tubes
Vp Vj—«FS, BJ5
Rc—2000 n 1 watt
Rg—50M n 1 watt
V.. V4—OC5, IM5, 78
R, R,—SOM 0 1 watt
Vp
Vt, V,—«LOG
RT—500M <> variable
R,, R„—100M ft 1 watt
R,—100OM f) 1 watt
Ru* R»—^00 Q 10 watt, wire w»
R_—too U 1 watt (See text)
RIg—25M Q 1 watt
Cp Cj—0.1 MM. paper. 400 volt*
Cr C4—0.1 MM. paper, 400 volta
C., C.—BO MM. eleetrolytie, 50 volta
Cg—8.0 MM. oil «lied, OOO volta
Xote—Power supply abouM be external to amplifier ehamle
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Aireuit nt Fl*. 1, curve A akowtn« ekaraeterlstfea
Fl«with no feedback, and curve R wltk UI db feedback, with
reaintive line input and 8 ohm loudspeaker load

place at frequencies where the out
put voltage is higher than at the
reference frequency. The feedback
voltage then will be high, reducing
the effective input voltage so that
the output voltage will drop.

Fl«. 3— Equallsin« constants for circuit of Fl«. 1, rnrrr* A
nnd C with cathode condenaer, and curves D and F with
a er tea loop condenser, M db feedback, resistive load

amplification characteristics of the
loop and consequently of the am
plifier will be independent of fre
quency.
An interesting feature of inverse
feedback is its usefulness in equal
izing an otherwise flat response
band of frequencies. Normal equal
ization may be carried out without
in any way contributing to the dis
tortion in the amplifier
Indeed,
the distortion actually is reduced,
particularly in the regions of flat
frequency response. This method is
known as equalization through se
lective Inverse feedback, and at
any given frequency the gain of
the amplifier and the amount of
feedback used are closely tied totogether.

Output regulation
It can be seen that the output
voltage regulation of a feedback
amplifier is excellent, and distor
tion produced by a variable output
load will be greatly reduced. For
a frequency where the load im
pedance varies from the optimum
value, the feedback voltage also
will vary in such a manner that
stabilization of the output occurs.
In case of a loudspeaker load, cone
resonance and “hangover” effects
are minimized. The frequency re
Middle range
sponse of the amplifier of Fig. 1
with and without feedback is
For example, If the gain at 40
shown in Fig. 2.
cycles and the gain at 8,000 cycles
When a harmonic voltage is are to be raised 15 db compared to
generated by the amplifier that a 1,000 cycle reference level, then
was not present In the original at least 15 db of feedback must be
signal, it will be fed back so as to used. The Increased gain at these
oppose the original component. frequencies is not accomplished by
Thus distortion is reduced. Be •‘boosting*’. Instead, feedback re
cause noise, such as hum appear- duces the amplifier gain 15 db for
in in the output stage of an am the middle range frequencies, and
pi fier is greatly reduced by feed- the gain at 40 cycles and at 8,000
ba, k, the power supply need not cycles approaches the level existing
have other than ordinary filtering. without feedback. To accomplish
The quantity AB is termed the this, frequency discrimination net
feedback factor and controls the works are inserted in the feedback
feedback effect, where A is the loop. These networks cause the
an of the amplifier over the feed gain characteristic of the feedback
back loop and B is the ratio of the loop to vary with frequency in
versely as the desired amplifier
feedback voltage to the total volt
age. B is negative for inverse gain characteristic varies with fre
feedback. If this feedback factor quency. Thus it is seen that the
constants of the feedback loop
is considerably larger than unity,
the gain will approach —1/B. With must be altered to give it a re
AB large and only resistance pres sponse curve opposite to that
ent in the feedback loop, the wanted from the amplifier.
ELECTRONIC INDUSTRIES
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It will be found that at the
equalized frequencies, where the
feedback is small, the feedback fac
tor AB is small Hence the gain of
the amplifier no longer approaches
— 1/B.
As a result the actual
mathematics used in determining
the constants of the equalizing
networks becomes involved. The
characteristics of the amplifier and
feedback path with regard to fre
quency must be known. Because
some of the networks are tied
across the input cathode resistor
(as shown by dotted lines in Fig.
1) current feedback present in this
stage must also be considered in
the calculations.
The usual “cut and try” meth
ods, however, may be used for
rough setting of the capacitor val
ues necessary to produce equalized
curves similar to those shown in
Fig. 3. As a matter of note,
current feedback of the type exist
ing in the input stage normally
contributes only a reduction in the
gain of the stage and a reduction
of distortion. The frequency re
sponse is unaffected since only the
output current is made constant,
and the output voltage may still
vaiy with frequency.
Peaks minimised

Particularly with power pentodes
and beam tetrodes in the power
output stage, the effects of tran
sient peaks may be minimized only
by applying feedback which tends
to produce a flat frequency re
sponse. Distortion measurements
made with the circuit of Fig. 1 run
unreasonably high in the absence
(Continued on page 212)
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PLANNING FOR POSTWAR
Determining the effect of internal factors on selection
of an item suitable for the plant and available personnel

• The horizons of the electronic
industries are virtually unlimited.
Manufacturers engaged
this
type of business are at once for
tunate and under a handicap. The
stimulation that the war has given
to advanced thinking has had a
deep rooted effect. The industry
is a progressive one and as such is
constantly alert to its opportuni
ties. It has benefited by an ex
traordinary amount of “glamoriz
ing.” Much of this has been in
some way connected with new uses
for electronic devices and new
products of an electronic nature.

Any company that is progressive
is constantly surveying the field
for products most suited to its
operation.
The
merchandising
end of the industry and of each
particular company has, by now,
come to some rather definite con
clusions as to which products will
“click” with the public. For each
product and company there are,
however, a number of “internal
factors” that must be evaluated
before choosing to go ahead in
producing a particular new device.
A previous article dealt with the
nature of these “internal factors";

THREE STEPS TO INTELLIGENT PLANNING

PLAN
INVESTIGATE

a) What informatión is needed?

a) Assign Proper individual,

1. Make a check list.

b) Obtain outside assistane-

2. Form definite questions

3. Isolate each question.
4. Facts are one thing.
5. Oplinions are different.

b) Where tan it be obtained?

this article deals with some con
crete suggestions as to gather.ng
the data on the factors, and s ibsequent treatment will be given to
the matter of arranging this ma
terial in workable report form
Ouick check

No matter whether the product
we are considering from an in
ternal standpoint is or is not elec
tronic in nature, there are certain
ways in which a fairly quick judg
ment may be made. To keep us on
home base we will assume that our
company is engaged in production
of electronic equipment of some
sort. This means that we are mak
ing something between a resistor,
condenser or vacuum tube on the
one hand and a transmitter, re
ceiver or piece of test equipment
on the other.
Our company, probably, has gen
eral manufacturing know-how of
an assembly nature It may have
some machine shop and tooling fa
cilities and it has some production
technic. By the latter is meant
planning and scheduling which
runs all the way from part o* a
man’s time in a small company to
a complete department employing
hundreds of people and replete
with tabulating machines and
comptometers as is the case in
some of the large organizations.

1. Within the organization.

CONTROL
CENTER

2 Other organizations.

3 Trad« publications.

4. Text books.

c) What should be cross checked?
1. Key questions.

REPORT
Properly selected data, based on

2. Patently doubtfully answers
3. But not everything

d) Segregate information

the answers to propedy phrased

1. File Folders.

questions asked of those who are

2. Pigeon holes.

in a position to know, forms a

3 Card index.

basis for a new product internal
factor report.

Profitable addition

Our company also has some
highly specialized manufacturing
ability, possibly vacuum tube exhaust experience or again maybe
coil winding or impregnating know
how. There is also the matter of
engineering experience and apti
tude. Engineering, to compete suc
cessfully in the commercial mar
kets, has a tendency to become
highly specialized and as a result
of necessity becomes somewhat
channeled in its thinking.
Suppose we have a new product
on our doorstep; our merchand s
ing people say it will sell and they
have given us some volume and
price predictions. We are now s
ting out to gather data on the
“internal factors” which in tbs
last analysis are going to tell us
ELECTRONIC INDUSTRIES
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wit
some degree of certainty
wi her, if volume and price devel p as predicted (with proper
dis counting for enthusiasm), the
product will be a profitable additio to our business.
our first step should be to assign
j person and to set up a central
po t from which inquiry can be
made and to which information
can be directed. There are two es
sentially different ways by which
this can be accomplished. Either
of these can prove effective and in
some cases a combination of both
may be required.
If someone thoroughly familiar
with the company’s operation is
available full or part time, the task
of compiling the data can be as
signed to him. He should be the
type of individual who has a gen
eral rather than a specific back
ground. Engineering, accounting,
production and manufacturing
knowledge should be combined in
that one person. He does not need
to know all about any one phase
but he does need to possess enough
background to talk Intelligently on
all.
Balanced

opinion

It will be preferable to assign a
well-balanced man instead of one
who is an outstanding specialist in
any field. Even more important are
those two somewhat elusive quali
ties—common sense and good judg
ment. If such a man is available,
the company is fortunate and the
work can go ahead immediately.
All he will need is his central point
and some sort of a plan.
If this individual is not on hand,
or, as is more usually the case, is
completely overwhelmed by current
operating problems, it will be nec
essary to seek elsewhere. At pres
ent and for some time to come, it
is and will be almost hopeless to
just go out and hire a man to do
this job. If he can be had, it will
be at a salary which may prove to
be a disturbance to the peace of
mi d of the operating group. Even
then, unless he has been specially
trained for this type of work, it
may take a very long time—too
Ion (T—for him to catch the “feel”
of t he operation.
The alternative is to seek the
services of specialists in this type
of thing, a consultant or a fully
cor petent management firm. The
in i ial expense may appear to be
peat but the type of result and Its
de: niteness usually more than jus
tifies the cost. Even in this case,
ELECTRONIC INDUSTRIES
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inside assistance will be required
for speedy progress. The assign
ment of someone who has an inti
mate knowledge of the intricacies
of the plant, a stockchaser for in
stance, part or full time, to assist,
is of inestimable value. This assis
tance, plus an organization chart
and the privilege of freely consult
ing any or all members of the or
ganization invariably will bring re
sults.
When the person and the central
point have been chosen, we are
ready to begin the actual collection
of information in accordance with
a plan. This plan must include
such points as:
(1) What information do we
want?
(2) Where do we get it?
(3) How do we cross check it,
and
(4) How do we segregate it
pending reporting for analysis pur
poses?
It will be worth while to examine
each of these separately.
A check list should be prepared.
On this, the various “internal fac
tors" discussed in the previous
article should be listed and under
each the necessary questions that
have direct reference to the par
ticular product being surveyed.
Great care should be exercised to
separate those points that require
facts from those that can only be
answered by opinion. More here
than at another point, serious
error can creep into the findings if
complete understanding is not had
of the psychology underlying one
person’s fact and another’s opinion.
A fact is a fact and if correct it
doesn’t matter where it is obtained.
Much more weight can be given to
the answers on many specific ques
tions of fact when they come from

FINDING tha ANSWERS
This 1« the second of a series of

three article* dealing with practi

cal method* of laying plane for
postwar markets. The first dealt

with the nature of Internal Factors

that most be considered; the third
will cover a method of developing

finding* Into a usable kind of re

port.—Editor.

“little men” than when they are
abruptly and categorically stated
by a top executive. For example,
the time-study man or even the
timekeeper will know as a tact the
hourly production capacity of a
certain machine.
The foreman,
process engineer, production man
ager or superintendent are in vary
ing degrees removed from the
facts. They may, in order to ap
pear intelligent on the subject,
state as a fact some figure that is
a combination of what the manu
facturer of that machine predicted,
what it used to do and what it
could do if the operator wasn’t
“laying down on the job.”
Mixtaken conception»

As everyone who is familiar with
manufacturing knows, any plant
is just crawling with mistaken con
ceptions of fact. Just try to
know definitely what radio tube
shrinkage was on a certain type on
a given day in a typical vacuum
tube plant, or even over the period
of a week. The same can be said
of reject and repair percentage in
a set plant or actual scrap in a
machine shop.
Opinions on the other hand be
come more valuable as they are ob
tained from higher ranking people.
The right people, in other words,
those who by their place on the or
ganization chart should know, are
the only ones whose opinions are
of real weight.
Both fact and opinion are nec
essary to the successful Check list.
The point is, frame the question so
that the same question never calls
for both a fact and an opinion.
After deciding what the scope of
the investigation should be and
properly framing the large number
of specific questions, separate them
into groups. No single question
should contain more than one
thought. It is entirely possible to
frame every question so that it can
be answered by yes, no, a number
or a very simple sentence. Each
question should then be typed or
written on a separate sheet or card.
The sheets or cards can then be
filed in groups either by subject or
prospective source of information.
With this done we are now ready
to proceed in gathering data.
Every sheet containing a ques
tion must be studied for the rela
tion of that question to the whole
problem. There are probably four
or five key questions in the entire
(Continued on page 232)
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MICHIGAN’S

FM

by CAPTAIN C. J. SCAVARDA
Communications Officer, Michigan State I

How 57,000 square miles an
eluding 45 fixed transmitter

The ninnner in which the State la blanketed la illustrated
by the distribution of fixed station* of various powers

$ EXPERIMENTAL nd

War speeds program
Before the United States entered
the war, Michigan began experi
menting with two-way radio on a
state-wide basis. The initial instal
lations proved so satisfactory that
before their completion, plans v.ere
under way for an extension of the
system. Entry into the war served
to speed up this program and plans
for state-wide coverage with a twoway frequency modulated system,
which under ordinary circum
stances would have required years.
were completed within six months.
Radio had been used by the
Michigan State Police since 1929. It
consisted of broadcasts to cars a d
stations but provided no method f
returning information by radio »
the central control station at Ea t

DEVELOPMENT LAB.

Q DISTRICT ENGINEER

o

• The Michigan State Police n w
have in operation one of the most
modern and complete two-way ra
dio communication systems in the
police world. In developing the
network that blankets 57,000 square
miles in the state, frequency mod
ulated transmitting stations were
installed in forty-five state police
posts, in several industrial plants
and at military locations; a porta
ble unit that could be operated in
any part of the state was built and
more than two hundred mobile
units were equipped with two-way
radio.
In addition to the state police
net there is also an extensive State
Department of Conservation sys
tem, built along the same lines and
operating on the same frequencies.
This permits the two departments
to be tied closely together and has
advantages. Since many stations
can operate at one time on the
same frequency when frequency
modulation is used, and a signal
strength differential of at least
2 to 1 is present, there Is a mini
mum amount of interference. Every
state police car and every conser
vation department car is always
within radio speaking distance of
some fixed station.

STATIONS SERVICED

400' TOWER
R5O-5OO w««s

200’ TOWER
250 ..r,
200' TOWER

50 ««IN
125 TOWER
5O««1H

print ni binding ■
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Lansing. Radio science had not
reached the point where car to sta
tion contact could be made over
distances as great as represented
in a state the size of Michigan.
The advances made in the use of
frequency modulation offered the
state police the opportunity for
which they had been looking. It
made possible broadcasts from a
car to its station forty or more
miles away. This seemed to answer
the problem of returning informa
tion from cars to their stations
and from all stations to the head
quarters at East Lansing.
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200 ft. tower

General view of dispatch office at State headquarter* in Eant LanNing

FM Kolves problem

This program of expansion was
started as a part of the usual plan
to make use of all radio facilities
as fast as developed if they seemed
applicable to good police work.
Declaration of war served to em
phasize the need for speeding up
this expansion not only because of
added service it would give but also
because of the increasing difficulty
in obtaining critical materials.
Considerable research and ex
perimental work had been done
with facsimile, radio - teletype,
alarm systems and other similar
equipment but these were largely
set aside until the end of the war
or at least until restrictions on
equipment have been lifted. When
this equipment can be obtained,
Michigan will be ready to adapt
any or all of it to police work.
When the final determination
wa, made as to the extent to which
two-way radio would be installed,
it became apparent that an exten
sion of such service to the military
areas and to certain defense plants
would be of special significance to
the war effort.
It was necessary to take into con
sideration the fact that no system
of two-way radio even approxi
mating the size of this one had
ever been built, and therefore diffi
culties were bound to arise.
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An extensive

laboratory

for maintenance, repair and

testing of all equipment

91

Rear view nt the standard FM receiver,
hoth mobile and lived. (Left)—Front
and (right) rear view of 50-watt FM
transmitter

The radio engineers were con
vinced that such a vast expanse as
the State of Michigan, including
mountains, plains, hundreds of
acres of land with an extremely
high content of iron, copper and
other metals, its large cities such
as Detroit, Flint, and Grand Rap
ids, and its 15,000 miles of paved
highways could be completely cov
ered only with ultra-high frequency
communication.
Amplitude modulation for this
two-way service had been aban
doned after conducting tests for
some two months. The only FM in
stallation in operation at that time

Complete wiring dingram of the FM receiver, chaaaia for which is illustrated above
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Wiring diagram

of the standard SO-watt transmitter differs from this one, which is n
Incorporation of a pair of
or RK39 tubes in the output stage

30-watt unit, only In

was in no way comparable In size
to the area proposed to be covered.
Some method of utilizing an ex
tremely weak signal had to be de
veloped if coverage was to be com
plete and satisfactory during all
conditions.
Again, field tests were conducted
with frequency modulated equip
ment and the project all but
abandoned, for the coverage under
slightly adverse conditions just did

The

250-watt

transmitter,

shown

left

and right, is similar to the 50-watt job
except for the addition of a high power

output stage and accompanying power
supplies.
Below—Front and back of

tke remote control unit
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input than the minimum satura-l.«
tion requirements of the lim.ter
This results in squelch cutoff of
carrier which still has sufficient
amplitude to give intelligible c mmunication at the fringe of the
coverage area.
All makes and types of equipment were laboratory- and fieldtested under operating conditions.
Engineers from the various ompanies were invited to check and
tune their equipment while undergoing tests. However, to insure accuracy of results, the actual field
test communications were conducted by non-technical state troopers.
Women who were unfamiliar with
technicalities of radio acted as receiving operators.

Ij
all
11
II
I1
II
II
11
11
I
Ii
I
I1
1
I1
I
I

Receiver

Typical district headquarter* station. See accompanying map for station location*

not exist. It became apparent that
equipment would have to be built
and designed which would give
substantial limiter saturation and
subsequent noise reduction on sig
nals as weak as one half of one
(.5) microvolt.
Further tests and data were com
piled at the East Lansing labora
tory and the laboratories of the
University of Michigan and Michi
gan State College. They all con-

clusively pointed to the need for
extremely high overall gain in the
receiver, and what was equally as
important, a squelch action which
would open upon a carrier input of
one tenth of one (.1) microvolt, and
which would give positive discrimi
nation against noise, and open
upon carrier only. The state police
engineers felt that it was poor en
gineering practice to have squelch
action operate at a higher signal

«pecif ira lion«

The director of research of the
Galvin Mfg. Co. designed equip
ment which met the specifications
set up by the state police engineers
and which performed equally as
well in the field. The receiver gave
limiter saturation which produced
a 20 db noise reduction upon an
input signal of one fourth of one
(.25) microvolt. The squelch action
was positive on signals of one
tenth of one (.1) microvolt.
The discriminator used in the
receiver consists of a back to back
type with two resonant circuits,
each feeding an individual diode of
a 6H6. The diode loads are so con
nected that the voltages developed
in each are added to obtain the
output. One leg of the discrimi
nator is tuned approximately 25 kc

Below Im n view of part of the radiophone control panel nt State headquarter* in Lanning.
remote controlled unattended 25O-watt transmitter* used to cover the city of Detroit

At right is ahown one of four
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Above, typical police car installation.

Right, method of installing antenna which I

above 455 kc and the other an
equal amount below. The resultant
output is zero when an unmodu
lated signal is applied to center
frequency. Audio voltage is re
covered when the carrier is shifted
negative or positive by modulation.
As previously stated, the engi
neers reasoned that with all things
equal, the squelch system in a re
ceiver was comparable in impor
tance to gain and limiter saturation.
Briefly the subsequent unique
squelch design operates as follows:
the noise output of the FM receiver
is passed through a filter to select
the proper frequency band. The
selected noise voltages are then am
plified and rectified to provide a
de control voltage which will vary
in amplitude according to the noise
output of the receiver.

Extreme sensitivity

>

1944

This control voltage will decrease
when a signal passes through the
receiver because of the well-known
characteristics of FM receivers to
reduce noise output when a carrier
is received. This controlling voltage
is used in series with a voltage derivtd from the current rectified in
the grid circuit of the first limiter.
The noise-derived voltage tends to
close the squelch. A noise increase
at the receiver input will tend to
increase both voltages, and the
sq lelch remains closed.
A carrier at the input to the re
ceiver will increase the squelch
opening voltage and decrease the
squelch closing voltage so that
the total voltage tending to open
the squelch is equal to the sum of
the two changes in voltage. This
accounts for the unusual sensitivity
ELECTRONIC INDUSTRIES
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and discrimination against noise.
By other methods, a squelch may
be made to open on a weak signal,
but the proper discrimination
against noise will not be present.
In remote operated receiver in
stallations, an ordinary squelch
system may open when there is a
general change in noise level and

spring mounted on

the roof of the car

the result is extremely annoying.
Bursts of static, high noise levels
in cities, and other disturbances
which have no carrier component
do not trip the squelch of either
patrol car or fixed station receivers,
no matter how fringy they may
be set.
(Continued on page 148)

The 50-watt mobile FM transmitter, nnd the receiver, are mounted on wooden
hose boards whith nre floated on rubber on brackets welded to the car frame

WHERE TO FIND SPECIAL INFORMATION ON

Electronic Uses in Industry
by W. C. WHITE
Electronic Laboratory
General Electric Co., Schenectady, N. Y.

• The following list of references
supplements those published in the
June, 1943, issue of Electronic In
dustries. Only a few 1943 refer
ences were used in this first group.
For completeness, some of these
have been used again in the follow
ing list. Articles on industrial elec
tronic applications during the year
1943 have indicated Increased ac
tivity in the fields of high-frequen
cy heating, measurements, medi
cal devices, and motor control.
The list of references is by no
means complete as many hun
dreds of articles on the subject
were published during the year.
The selection is based primarily
upon electronic applications in in
dustry and, therefore, particular
attention is paid to articles in

trade journals where the applica
tion was treated from the view
point of the particular nature of
a business.
Among the references Included,
some are of the sort describing
commercially available units and
equipment while others might be
classed as of the “how to build”
type of article. In both cases, ar
ticles have been favored for inclu
sion that give good basic theory
plus actual circuits used.
No attempt was made to include
articles in the field of radio, com
munication, and entertainment
and most of the articles have ap
peared in American publications
and all are in the English language.
The number of articles selected for
each classification is based upon

current interest and activity A
few references are included that
are not strictly electronic devices
but involve items or methods
closely associated or widely em
ployed with electron tubes and
their application.
Considerable attention was paid
in indexing to indicate applications
and uses brought out in the articles
that might not be apparent from
the titles. An effort was made to
Include many specific uses of tubes.
There have also been added cer
tain trade names and coined
words to enable the reader to gain
further information on the device
when only such names come to his
attention.

Amplifiers
I. Behavior of a Balanced D-C Amplifier
Roy C. Spencer and LeRoy Schulz. Rev.
of Scl. Instr.", January, 1943; v 14,
pp. 10-14.
2. An Electrical Transducer Circuit for Use
With Capacity Pick-Up Devices.
E V.
Potter. "Rev. of Sci. Instr.", May, 1943;
p. 130.

Carrier Current Application«
3.

Carrier Current Can Provide More Kilo
watt Hours.
G S. Lunge
"Electrical
West," May, 1943.
4. Carrier-Current Differential Protection for
Transformer Banks. T. A. Cramer. "AlEE
Transac", Aug., 1943; p. 545.
5- Train Communication.
L. O. Grondahl
□nd P. N. Bossart.
"AIEE Transac",
July, 1943; p 493.

Control Applications
General and Miscellaneous
6.

Electron Tubes Available for Industrial
Functions. "Prod. Engng.", Sept., 1943;
v. 14, pp. 554-557.
7. Electron Tubes as Elements of Control.
R. R. Batcher.
"Electronic Industries,"
Aug., 1943; p. 65.
8. Electronics Forges Ahead!
Raymond c
Yates.
"Mach. Design.", Apr., 1943;
v. 15, pp. 141-144.
9. Industrial Controls. S. J. Murcek. "Elec
tronic Industries," Dec, 1943; p IOC.
10. Maintenance Tips Keep Electronic Con
trols on the Job.
W. D. Cockrell.
"Power," July, 1943; v. 87, pp. 446-448,
496c, 497a.
11. Electronic
Control
Maintenance
»nd
Trouble-Shooting Tips.
W. D. Cockr.'l.
"General Electric Review," Sept., 1943;
p. 489.

Furnaces. Heating
G-E aide-register photoelectric control, focused on atrip rd are for ac
curate control of alignment nf ateel strip to inaure uniformly wound roll

9«

12.

Thyratrons—For Heat Control.
C
Stadum.
"Radionics," Oct., 1943; v
pp. 19-21, 37-38.
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V

13

lectronic Circuits Actuate
Automatic
xnbustion Control.
K. D. Knoblock.
Elec. WW.", Oct. 2, 1943; v. 120, pp.
i 168-1170.

15.

xperimental Details for a Precision High
.mpecature Control Utilizing the Hull
“ E. Waring and G. Robison.
Circuit.
C.
■Rev. of Scl. Instr.", May, 1943; p. 143.
A Thyratron Thermal Relay.
D. Rittenrerg and I. Sucher. "Rev. Sei. Instr.",
Feb., 1943; p. 51.

In Specific Manufacturing Operation*
ectronic Control for Steel Mill AuxiH. Hopper.
"Iron & St.
arles.
ngr.", June, 1943; v. 20, pp. 62-72, 75.
Ma17. -hototube Control of Packaging
.nines.
W. D. Cockrell.
"Electronics,"
Oct., 1943; v. 16, pp. 94-99, ISO, 182.
hototubes Control Perforating of U. S
18
W. Hall.
"Electronics,'
Stamps.
Dec., 1943; p. 124.
Photoelectric
Safety
Control
for Electric
1«.
Sewing Machines.
"Electronics," Aug.,
1943; p. 130.
20. Electronics—What It Is and What It
Means to the Printing Industry.
W. D.
Cockrell.
"Printing
Equipment
En
gineer," July, 1943.
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Use
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21. Amplidyne Control for Paper Making.
"Electronic Industries," Feb., 1943; p.
(Uses tube amplifier.)
69.
Electronic
Variable-Speed
Drive.
22. New
S. D. Fendley.
"Paper Tr. Jour.", Feb
H, 1943; v. 116, pp. 33-37.
23. A New Electronic Variable Speed Drive
S. D. Fendley.
"Power Plant Engng",
Feb., 1943; pp. 64-68.
24. r lectronic Control of D-C Motors. E. E.
Moyer.
"Electronics," 1943:
Part 1—Outline of General Principles—
May
Part 2—Reference

Voltage and Speed
Control Methods—June
Part 3—Extending Speed Range by Elec
tronic Means of Field Weaken
ing—July
Part 4—Starting, Stabilizing and Reversing—Sept.
Part 5—Regeneration by Inverter Action
and Stopping—Oct.
B. J
25 D-C Motor Control with A-C.
Oct.
Dalton.
"Electronic Industries,'
’943; V. 2, op. 85-87, 174, 176, etc.
! D. Fendley.
26 Electronic Motor Control. S.
General Electric Review,"' Apr., 1943;
pp. 225-230.
27. Electronic Adjustable-Speed Drive Gives
Wide Operating Range.
S. ID. Fendley.
Power," Mar., 1943; v. 87,, PP- 178179, 210a.
28
lectronic Adjustable Speed Drive. H. J.
Hague, Jr.
"Mill & Factory," Aug.,
1943; p. 92.
29. Wide Motor Speed Range With Alterrating-Current Supply.
T. R. Lawson.
"Steel," June 21, 1943; v. 112, pp.
106, 108, 132.
30 ' ectifier Analysis—For Direct Current
Motor Drive.
E. H. Vedder and K. P.
puchlowski. "Radionics," Aug., 1943; v.
1, pp. 3-7.
Resistance

Welding

mtrol.
ries,"

31.

id F.
1943;

32. Types of Electronic Controls.
R.
swson.
"Weld. Engr.", Feb., 1943; v.
28, pp. 42-46.
33.
-C Resistance Welding Control. Gilbert
Sonbergh.
"Electronic Industries," May,
1943; pp. 52-55, 152-153.
34
esistance Welding Controls. H. L. Pal
mer.
"General Electric Review," Sept.,
1943; p. 507.

arvicing Resistance Welding Controls.
. L. Webber. "Electronics," Jan., 1943;
p.

'Etec00.
Con
iteli.

¡-448,
and
:krelt.
1943;

8.

»944

78.

Electron Tube Applications^
Miscellaneous
35. The New World of Electronics.
"Elecronics," Mar., 1943; p. 83.
36 Electronics in Postwar Industry.
A. C.
Montieth.
"Steel," Nov. 1, 1943; v.
113; pp. 109, 118.
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the development of heavy Industrial machinery G-H vibration velocity
meters are used to determine the character and extent of harmful vibration

In

37.

Electronics
for
Present
and
Postwar
Products.
"Prod. Engng.", Oct., 1943;
V. 14, pp. 643-658.
38. Some Useful Circuits Employing Thyra
trons and ignitrons.
A. J. Maddock.
"Jour. Sci. Instr.", Mar., 1943; v. 20,
pp. 37-46.
39. Experience in the Use of Electrostatic
Fly-Ash Precipitators. Irving G. McChes
ney. "Asme Transac.", Apr., 1943; v. 65,
pp. 143-148.
40
Dipping and Spraying Electrostatically.
E. P. Miller.
"Ind. Heat.", Oct., 1943;
V. 10, pp. 1553-1554, etc. (serial).
Electronic
Elimination
of
Oil
Mists.
"Westinghouse Engr.", May, 1943; v. 3,
pp. 42-45.
Electrostatic Dip Coating Process. "Elec
tronic Industries," Feb., 1943; p. 63.
43. Public Utility Uses of Electronic Devices.
"Electronic
Industries,"
Dec.,
1943;
p. 68.
Electronic Megaphones.
Staff of "Electrònics," Nov., 1943, p. 125.
45. Two-Cycle Flasher.
Samuel A. Talbot.
"Rev. of Sci. Instr.", June, 1943; v. 14,
pp. 181-184.
46. Analysis and Characteristics of VacuumTube Thyratron Phase-Control Circuit.
S. C. Coroniti. "Proc. IRE," Dec., 1943;
p. 653.
Electronic Tubes for Ultra-Violet Radiation.
H. Laub.
"Electronics," May,
1943; v. 16, pp. 80-85, 138, 140, 142

48.

Electronic
Machine
Parts.
"Electronics,'
p. 101.

Balances
Rotating
16,
Jan., 1943,

Bigh-Frequency Beating
General and Miscellaneous

49.

Electronic Heating Principles. J. P Jor
dan. "Electronic Industries," Dec., 1943;
p. 81.
50. What High-Frequency Heat Treating Can
Do.
"Elec. Mfg.", July, 1943; p. 112.
51. Radio-Frequency Electricity in Power Applications.
John
P.
Taylor.
"Elec.
Weld", Oct. 2, 1943; V. 120, pp. 11641167.
52. The Theory & Practice of Industrial Elec, tronic Heating.
J. P. Jordan. "General
Electric Review," Dec., 1943; p. 675.
53. Radiothermics
Speeds
Industry.
I. R.
Baker.
"Radio Age," Jan., 1943; p. 6.
Dielectric

Heating
Electrostatic
High-Frequency
Makes
Possible
Many
New
Designs.
"Prod. Engng.," Jan., 1943; v. 14, pp.
40-43.
Heating
of
55. Radio-Frequency
Aircraft
Parts.
J. P. Taylor.
"Electronic Indus
tries," Jan., 1943; p. 50.
56. Dehydration of Food by Radio-Frequency
Energy.
V. W. Sherman.
"Elec. Com
munication," v. 21, No. 2, 1943, p. 125.
57. Heatronic Molding. V. E. Meharg. "Mod97

81.

82.

83.

84.

85.

86.

87.

88.
89.

Internal Combustion Engine Ar ySl$
"Electronic Industries," June, 1943 D
64.
Electronic Apparatus for Vibration Testing. R. 0. Fehr and C. Shabtach. ' ElecIronies," June, 1943; v. 16, pp. 94-9e.
Detecting Small Mechanical Movei cents'
Joseph C. Frommer. "Electronics, July
1943; v. 16, pp. 104-105.
Calibrating Springs. "Electronic Industries," Nov. 1943, p. 120; Dec. 1943.
p. 99.
Strain Gages.
D. M. Nielsen.
’ElecIronies," Dec., 1943; p. 106.
Variable Waveform Unit for Testing
Aluminum Welding. John W. Dawson
and Hans Klemperer. "Electronics
reb
1943; v. 16, pp. 62-66, 201.
Smoke
Density
Measurement
Using
Photo Cells.
R. J. Wey.
"Elecronic
Engng.," May, 1943; p. 507.
Film
Recording Seismograph.
Elec
tronics," May, 1943; vol. 16, p. 89.
Industrial Applications of the Oscillo
scope.
Guy Dexter.
"Radio News"
Nov., 1943; p. 41.
Chemical Field Application

90.
TbiN view, made in a Western aircraft factory, show« n battery of apot
welding machine«, high voltage control panel» being mounted on balcony

58.

59.

60.

61.

62.

63.

64.

65.

66.

ern Plastics," Mar., 1943; v. 20, pp. 8790.
High-Frequency Electric-Field Heating for
Non-Metallic Materials.
Theodore
R.
Olive.
"Chern. & Met. Engng.," Apr.,
1943; v. 50, pp. 102-104.
Heating
Wood
With
Radio-Frequency
Power. J. P. Taylor. "ASME Transac,"
Apr., 1943; v. 65, pp. 201-212.
High-Frequency Heating Speeds Plastic
Molding.
V.
E.
Meharg.
"Mach.
Design," July, 1943; v. 15, pp. 103, 200,
202, 204.
An Electronic "Sewing Machine." C. N.
Hoyler. "Electronics," Aug., 1943; p. 91.
Heatronic Molding.
"Electronic Indus
tries," Aug., 1943; v. 2, pp. 92-93, 184,
186.
High-Frequency Gluing of Resins. Walter
Godfrey and Paul H. Bilhuber. "Modern
Plastics," Sept., 1943; v. 21, pp. 89-93,
154, 156.
Radio-Frequency Heating Applied to Wood
Gluing.
R. A. Bierwirth and C. N.
Hoyler. "Proc. IRE," Oct., 1943; p. 529.
A Radio-Frequency Gun for Spot Gluing
Wood. J. P. Taylor. "Electronics," Nov.,
1943; p. 106.
Heat Conduction Problems in Presses
Used for Gluing of Wood. G. H. Brown.
"Proc. IRE," Oct., 1943; p. 537.
Induction

67.

68.

69.

70.

71.

72.

73.

74.

Indicators, Locators, Detecting
Objects, Prospecting
Electronics vs. Sabotage. "Electronic In
dustries," Mar., 1943; p. 60.
76. Locating
Buried
Cables
Electrically.
R. M. C. Greenidge. "Bell Labs. Record,"
Nov., 1943; p. 106.
77. Metal Locators. W. H. Plankmeyer. "Elec
tronics," Dec., 1943; p. 112.
78. Seismic Prospecting.
Gilbert Sonbergh.
"Electronic Industries," Oct., 1943; p. 62.
75.

Measurements, Recorders,
Counters, Instruments, Testing

Electrolytic Conductance Measurements
in Industry.
Nathan Schnoll. "Instru
ments," Dec., 1943; p. 730.
91. Titrometer.
C. J. Penther and F. B.
Rolfson. "Indus. & Eng. Chern.," May,
1943.
92. Self-Recording,
Semi-Automatic
Me
chanized Electrometric Titrations. D. J.
Pompeo, C. J. Penther, K. E. Hallikainen.
"Instruments," July, 1943; p.
402.
93. Electronic Aids in Chemistry.
C. E.
Jackson.
"Radio News," Nov., 1943;
p. 24.

Electronics in the Chemical Indu tries
Gilbert Sonbergh.
"Electronic Indus
tries," Apr., 1943; p. 52.
95. Metallurgical Analysis.
"Electronic In
dustries," Nov., 1943; p. 86.
96. Cathode-Ray
Oscillograph
in
Polar
ography. Tudor S. G. Jones. "Electronic
Engng.," Feb., 1943; v. 15, pp. 367371.

94.

General and Miscellaneous

Electron Tubes, Their Principles and
Their
Instrumentation
Applications.
A. W. Kramer. A serial starting in the
May 1943 issue of "Instruments" and
continuing thru the year.
80. Electronic Measurements. Clark E. Jackson. "Radio News," Aug., 1943; v. 30,
pp. 28-29, 46, 48, 50.

Counting

79.

97.
98.

Counting Bees.
A. C. Faberge. "Jour.
Sci. Instr.," Feb., 1943.
Electrical Counting (a book).
W B.
Lewis.
Cambridge University Press, 60
Fifth Ave., New York City.

(Continued on page 176)

1n the delicate «pot welding operation« involved in vacuum tube product!««
n G-E thyratron half cycle welding control panel in used with bench welder

(Electromagnetic)

Electronic Generators Extend Inducting
Heating Field. H. C. Humphrey. "Elec
tronics," Jan., 1943; v. 16, p. 56.
Radio Tubes for Heat Treating by HighFrequency Induction. H. C. Humphrey.
"Steel," Feb. 1, 1943; v. 112, pp. 111112.
Better Brazed and Soldered Joints Made
Possible for Induction Heating.
J. P.
Jordan.
"Prod. Engng.," Feb., 1943; v.
14, pp. 102-105.
Thin Case Hardening With Radio-Fre
quency Energy. V. W. Sherman. "Electrical
Communication"; v. 21, no. 2, 1943, p.
127.
Electric Fusion of Tinplate. G. E. Stoltz
and others.
"Iron & St. Engr.," Mar.,
1943; v. 20, pp. 49-57.
Casehardening Large Gears With HighFrequency Current.
Glen C. Riegel.
"Metal Prog.," July, 1943; v. 44, pp.
78-83.
Magnetic Induction Field of Air Core
Coils—Its Application to High-Frequency
Heating in Valve Manufacture.
C. B.
Kirkpatrick.
"Wireless Engineer," Aug.,
1943; p. 372.
Work Coils for High-Frequency Heating.
"Electronics," Oct., 1943; p. 112.
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Test-

Small Power Transformer
Design Factors

ndu$.
1943.

by J. M. THOMSON,

esting
aw son

Chief Engineer, Ferranti Electric, Ltd., Toronto
Using
t rontc

Formulas that are usable in computing load and efficiency in small power line units—Leakage reactance

'SClIlo-

'merits
nstru-

Me
D. J.
Halli-

1943;
estríes.
Indu«-

Pol»r:tromc

let ion
elder

• The following series of formulas constant. Therefore, when B and D
comprise a short system usable in are chosen to meet the temperature
the load and efficiency computa limitations, the product AiAe is a
tions for small power line trans- constant, K, or a
formers. A few simple relations
indicate the extent to which design
improvements can be made and
the effectivenss of each factor in
the overall design.
45 va
Using the well known relations
between the voltage, turns flux,
frequency etc. and the relations
Therefore, once the flux and cur
between current density etc. , the
output that can be handled by a rent densities are selected, the size
given core is obtained in the form of the core is fixed.
of the following equation:
The watts loss per lb. of copper:
= (1.603 x D)2 at 75*C
(6)
va = 2.22 ft A< fe A, f B D,
the IO’8 factor, sometimes noted in
Core loss in watts:
such relations, disappearing because =Wt x weight of the core In lbs.
of the choice of the units for B = 0.272 Wi ti fi Si bi
and D. Usually, however, va is
Copper loss in watts:
known and the more convenient = W« x total weight of the copper
form is
in sq. in.
Ai Ac = 0.45 va
= Wc X te fe A, X .321
(ins)4
The core loss in watts
f I fe f B D
= 1.63 c at3 ft Wi
For the scrapless lamination il the copper loss in watts
lustrated in Fig. 1 (which can be
punched from stock without waste),
0.24
% Bi
1.5 a(; and t<
12a.
(10)
Then the only other variable is
Both of these factors are also fixed
follows from this that the
the ratio —. When the transformer
copper loss
Is analyzed for the minimum cost only way the ratio ----------------core loss
proportions, this ratio Is approxi
mately 2. However, difficulties in can be changed when using
winding usually limit this ratio to
a value less than 2. For a given de
sign and type of winding, however,
it will be a constant. Therefore:

scrapless punching is by changing
the values of B and D.
Copper Loss
(11)
Core Loss
0.147
C fi Wi
(Continued on page 228)
SYMBOLS
grò«« arc* of the window

(in?)

“ Or be

gross
= at bt

area

of

the

*

mu. flux density
lines per sq. in.
current density in 103 amperes per
sq. in. (use mean of all the windIngs)
f = frequency, cycles per sec.
f« = copper factor
fe Ae = sum of all conductor cross-sec
tions in window
fi = core stacking factor
fi Ai = net area of the core in sq. ins.
Ip = primary load current in amperes
1« = secondary load current in amperes
Nr — primary turns
N« = secondary turns
te = mean turn length of all the wind
ings in ins.
ti = meat» length of the core (in.)
Vp = primary volts
V. = secondary volts
When there are a number of secondary
windings:
N, I» = IN iof all the secondary
windings
wi = watts loss per lb. of iron, obtained
from t<*«t data

c, where c has a value between
1 and 2 in the usual range,
t 4= 2 (a( + bi) 4- x-a.

For a given va and frequency
thi factors fi and L are essentially
1944
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Fig. 3—In thi* diagram, voltage drop*, core Ion« and magnetizing cur<
rent* hnve been exaggerated ta make the diagram easier to follow

UNITE» NATIONS NORTH
• World War II has been called
the radio war. In addition to the
basic, essential part played by two
way communications services, the
potentialities of bombarding the
enemy with a blanket of BC and
SW propaganda were early recog
nized. Today, from “somewhere in
North Africa,” one short wave and
four broadcast band transmitters
beam 350 kilowatts of constant
United Nations programs to parts
of Italy, Germany, and to other
European enemy and occupied
nations.
It is a fine tribute to the skill
American
and perseverance
radio engineers that, without tools,
without adequate personnel and in
the midst of constant air-raids, be
gan work on the first of the instal
lations less than one year ago.
The work was accomplished un
der the command of Colonel C.
B. Hazeltine, U.S.A., by the Army
Psychological
Warfare
Branch,

which was organized in London
just before the invasion of North
Africa. Technical head of PWB’s
Radio Division is Robert M. (Mor
rie) Pierce, formerly chief engi
neer of WGAR, Cleveland. He is
assisted by Charles Topmiller, former chief engineer
WCKY,
Cincinnati, and W. E. C. Varley,
formerly of the British Broadcast
ing Corporation, now chief engi
neer of North African installations.
Lieutenant Victor Tervola, for
merly with the National Broad
casting Co., was in charge of de
sign, construction, and operation of
studio facilities. Paul Von Kunits,
formerly chief engineer of WINS
went to North Africa with his own
crew and is still there.
The combined military and civilian forces of the PWB collaborated with the French in operating
existing North African broadcast
and short wave facilities, and in
this way gained valuable expe-

ataetiea

Mutria Pierce, who was reapoaaible for eonatructioa, at con
trol« of WE 50 kw transmitter, formerly WABC nt Wayne, NJ.

Another slew of the master control room radio
operating now from somewhere in North Africa

II AFRICA INSTALLATION
idon
orth
VB’s
vlorngite is
for’KY,
Hey,
astngilons.
foroadden of
nits,
INS.
own

ciaboting
.cast
1 in
xpe-

OUG.

■

tiuaa

by GILBERT SONBERGH

Plywood control rooms and feeder 6000 feet long small
part of problems solved in erection of outpost station

rience while setting up the present
broadcasting equipment. This
avoided the necessity of waiting
many months before they could
provide adequate coverage for the
Italian and Tunisian people. While
none of the existing French facili
ties are as high-powered as those
built by the PWB, some are still in
operation.

SO kw WABC transmitter
The PWB originally intended to
use Signal Corps technical person
nel and equipment in North Africa,
but was unable to secure sufficient
men and apparatus without the
help of the Office of War Informa
tion, which office has been respon
sible for purchasing the major por
tion of equipment so far used.
The first transmitter to arrive in
North Africa was the old 50-kilowatt WABC unit from Wayne, N.
J. The site selected for the trans
mitter was a small French farm
house with first floor and walls of
concrete. Transformer vaults, gen'-ator rooms, and an audio room
ere started just prior to February
1, 1943. A small brick fan-house
for water cooling equipment was
put up near the building. The
transmitter was installed under the
direction of Robert M. Pierce in
circumstances which would be con
sidered primitive by American
LECTRONIC INDUSTRIES
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radio engineers, accustomed t o
reaching for the telephone when
they need a replacement part.

No problem shortage

The installation problems which
confronted the engineers in setting
up this and the other transmitters
were enormous. Possibly the two
major problems were lack of
trained personnel, and insuffi
ciency of supplies. A good deal of
the equipment was found damaged
on arrival. Broken insulators and
other parts had to be replaced or
repaired in make-shift fashion
with what materials were on hand.
The main oil-cooled power trans
former had a cracked case. Tools
and test equipment were scarce.
One of the most amusing and vex
atious bugaboos that faced the en
gineers was the constant deviation
of their oil supplies to the Air
Forces. On arrival ait the docks,
the oil barrels, almost without re
gard to markings, would be shipped
off immediately to the airmen, with
the result that the radio engineers
rarely had enough oil on hand to
cool the transformers. This prob
lem was finally solved when the
PWB resorted to crating their oil
barrels to disguise their shape.
The 50-cycle power presented
several problems, in low filament
voltage and overheating of power

transformers.
The 50 kilowatt
Westinghouse transmitter, origi
nally intended for use by WINS in
New York, was an air-cooled 60cycle unit on arrival in North
Africa.
In converting it to 50
cycles, it was necessary to change
the pitch on the fan blades and to
change the air distribution so as to
channel of Westinghouse 5OGH

Hear

installation,

11

Westinghouse

Job

rated

«lew

nt the rf portion

of the

We«tinKhonne 50 kw

trnimmltter, engineered for «Ml cycles. no» «tperntlnK on 50

phasing house and four towers put
manufacture and were now irre
placeable. However, American tubes up by the French.
While Pierce and his capable
and sockets were shipped imme
diately and the transmitter now assistants struggled with the farm
has four Western Electric 298A’s in house transmitter, Lt. Tervola se
the final stage and two RCA 207’s lected what had been a combina
in the driver stage. The transmitter tion apartment and office building
was in operation within two months 15 miles away, and began to build
five studios, control rooms and a
after the PWB took over.
Antenna construction also pre recording room. There was no ac
sented a headache to Pierce and oustic insulating material to be
his men. Because of the difficulty had, and the local cork industry
of rounding up crews to work on was drafted to supply blocks or
the antennas, barrage balloons slabs some four inches thick with
100 ku* French unit rebuilt
were used to support cables which which to line the studio walls,
One of the most powerful voices served as antennas. There were floors and ceilings. Window frames
emanating from North Africa is both advantages and disadvantages were removed and the space board
that of the old 100 kilowatt French to this system. One advantage was ed up; whereupon the windows be
transmitter which the Nazis failed that the antenna could be tuned came the double glass observation
to destroy properly. In fact, when by raising or lowering the balloon, ports between each studio and its
the Americans arrived on the scene, but this was offset by the difficulty control room.
they found that the only damage of keeping the antenna vertical in
Each control room was equipped
to the transmitter was from a a high wind.
Another serious with a Western Electric 23C con
couple of hand grenades which had drawback was that occasionally a sole. The control panel in the mas
broken most of the tubes and balloon “took off” with the cable. ter control room was built out of
sockets. The antenna tower had
A feature of the complete instal plywood and whatever materials
been neatly dismantled by the Ger lation of the 50 kilowatt WABC were at hand, by Lt. Tervola and
mans and left on the ground un unit is the fact that the antenna is one assistant, in the space of eight
damaged! But the destruction of located over a mile from the trans weeks. Here again, supply prob
the tubes and sockets did not pre mitter. Perhaps the longest trans lems were keenly felt. There was
sent a major replacement problem, mission line in existence, this two- no shielded wire in North Africa
as the tubes had been of French wire system extends 6,000 feet to a
(Continued on page 230)

the component
reach many
parts. But because of the extra
precautions taken by the engineers
in making these changes, the
transmitter now runs cooler, even
in the intense heat of North Africa,
than it would if operating on 60
cycles in this country. This trans
mitter, while capable of conversion
to long wave use, is used almost ex
clusively for short wave broadcasts
into Italy.

Hack of the paaela in the manter control room of the %orth Africa I nited Nation« atatlou

reveals more plywood construction, this time holding; the wiring (left) nnd the line amplifier«

NEER AS
XECUTIVE
Age-years

Kettering
Motor« Ke.
Englneer

plots the
time
hr
expert« It may re
quire him to make
■ n original invention

• There is quite a distinction on
the question of training inventors.
There is no sharp line of demar
cation between research and
vention, with this exception:
invention deals with a specific
suit, while research deals with the
factors which
determination
may be necessary to the develop
ment of that result.
I think it was the Brookings In
stitute that made a survey some
years ago and pointed out that if
you had an education in engineer
ing or science, your chances for
making an invention would be only
half as great as if you did not have

Well, that worried me a little bit
and I tried to find out why it was.
Out of this I got a definition of
what an inventor is. An inventor
is a guy who doesn’t take his edu
cation too seriously.
It is no fault of the educational
institutions, because as we are set
up, this kid, from the time he is
six years old until he graduates
from school, has to take three or
four examinations a year and if he
flunks once, he is out; whereas an
inventor can fail a thousand times
and if he succeeds once, he is in.
The two methods of approach are
entirely different. So we say the
only thing we have to do is to teach
this educated boy how to fail intel
ligently.
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Charl«* Franklin Kettering, vice
president and Director of Research,
General Motors Corp., is one of the
most widely known engineers and
inventors in the world, and althongh
his fame is founded chiefly on his
accomplishments in the automotive
field, it is not so well known that he
got his real start os a telephone en
gineer and that his contributions to
the science and application of elec
tronics have been substantial.

He is generally credited with being
the father of the lighting, starting
and ignition system used on all mod«
ern automobiles and since 1922 has
headed up the great General Motors
Research Laboratories. Today he di
rects a large group of engineers
and scientists who have made a
wealth of immensely valuable con
tributions to the electrical, mechan
ical and aeronautical science. He is
himself the patentee or co-patentee
of approximately 140 inventions.
Mr. Kettering is a Fellow of the
National Academy of Sciences and
the holder of honorary degrees in
engineering and science from seven
universities.
The address briefed
hero Is from a talk delivered before
the annual meeting of the American
Society of Mechanical Engineers,
and is characteristic of his logical,
common sense view of complex
problems, and of his ebullient humor.

Now, here is what I mean by
that: anytime you try a new thing
and set up any new experiment you
are a very rank amateur, because
the chances of its being a good ex
periment are not very great. There
fore, you have to set this thing up
and try it. If it doesn’t work, you
have got to find out whether it
doesn’t work because the experi
ment was wrong or because it was
not done well. So you have got to
try it over and countercheck and
check again.
And a lot of people do not want
to do that. It is pretty tedious work.
I have said that the only reason
that I thought our laboratory had
ever accomplished anything was
because none of us knew enough
to get irked oy the tediousness of
experimentation.
Tediousness brings results

I do not know how to do any
new thing without its being tedi
ous. Therefore, the next thing that
we teach these young fellows Is
that tediousness is a thing that you
must learn to endure and like, and
not resent because you have an
education.
We explain to these young men
that it is no disgrace to fail and
that the only time that you don’t
want to fail on any experiment is
the last time you try it. It doesn’t
make any difference how many
times you try it, but you want to
be sure that this thing is worth
doing before you start it. Then
keep right at it.
Now, you don’t solve these prob
lems and you don’t make these
inventions In a laboratory. You
make them in your head. That Is
where every bit of this work is done.
How thick and how dense the skulls
of human beings are is best repre
sented by the amount of technolog
ical apparatus we have to have in
a place like ours for just getting an
idea through a quarter inch of
skull bone. That is all that appa(Continued on page 224)
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CAPTURED
ENEMY RADIO
EQUIPMENT
Jap and Italian
These Signal Corps photos, together with those
on pages 78 and 79, show some ot the units in
cluded in the display arranged by Major General
R. B. Colton at the AIEE-IRE Winter Meeting
Photos and descriptions of enemy radio previously captured can
be found in "Electronic Industries" for November, 1942; July, 1943,
•>nd September, 1943

Six to ten megacycle Japanese \nv, transceiver, model
13. used in twin motored Mitsubishi dive-bomber.

Rear view of model 13 Japanese receiver.
Baby Jap “Walkie-talkie” transceiver (model IM).

Monitoring receiver covering 140 kc to ti me with plug
In coils.

Rear view of monitoring receiver.
View showing underside of monitoring receiver.
Italian
pedal generator
integral canvas chair.

model

(.11-00.

Operator

in

Japanese direction Under equipment set up for operation.

Close up of Japanese direction Under receiver.
Rear view of Japanese direction finder.
Italian pack-transceiver model RF-1.

Rear View of RF-1 pack transceiver,
Model RF-2 Italian pack transceiver.

Xote unusual di'

rectional loop.

Hear view oi model RF-2.

Inside of cover dnted li»35.

MODULATOR LOAD
REACTANCE CORRECTION
by ROBERT M. HANSON
Thordarson Electric Mfg. Co., Chicago

Design and application of choke which permits constant
level grid excitation without excessive plate dissipation

• The upper frequency operating
limit of a class B audio modulator
can be limited by tube plate dissi
pation when the class C modulated
rf amplifier has a relatively high
capacity plate supply by-pass con
denser. The addition of a small
choke in the modulator circuit can
permit constant level grid excita
tion over the audio range without
danger of excessive modulator tube
plate dissipation. The load circuit
will act as a low-pass filter for the
modulating frequencies which may
be desirable. It may be of interest
to analyze the conditions that af
fect the design of a choke for this
service.
It is not the intention to recom
mend that these chokes be installed
in all transmitters. However, this
system does provide a solution for
the problem of excessive high fre
quency modulator tube plate dissi
pation where large values of rf
stage by-pass condensers must be
used. It also provides a convenient
means of adding a low-pass filter
1—Convention* 1 circuit for
level amplitude modulation

to the audio channel where it is
desired to limit the carrier side
bands.
Fig. 1 gives the conventional cir
cuit for the modulator of a highlevel modulation AM transmitter.
The vacuum tube VI operates as a
class C rf amplifier and delivers
carrier and sideband power to the
antenna through a suitable coupling circuit. The grid of this tube
is excited with a voltage of carrier
frequency only. The carrier is
modulated with audio frequency
intelligence by causing the plate
voltage supply of this class C am
plifier to vary as a function of the
audio frequency voltage.
This audio frequency power is
conveniently applied by connecting
the secondary winding of a suitable
transformer in series with the class
C rf amplifier de voltage supply,
and coupling the transformer to a
push-pull class B audio amplifier.
This transiormer secondary wind
ing will be required to supply an
audio frequency power equal to
one-half of the unmodulated class
C stage power input when a con
dition ef 100 per cent modulation
exists. The power for lower de
grees of modulation will be a func
tion of the percentage modulation.
Load values

+ HV

IOS

It is evident that there will be no
load connected to the secondary of
the modulation transformer when
the class C rf amplifier is not oper
ating. The load to the transformer
under proper operating conditions
will be equal to the de supply volt
age divided by the direct current
for the class C amplifier. For ex
ample a transmitter operating with
a class C amplifier supply of 2400
volts de and loaded to a total in-

put current of 0.4 ampere would
present a load of 6000 ohms to the
modulator. The modulation trans
former would be of proper turns
ratio to couple this load to the
class B audio amplifier tubes. The
peak value of the secondary volt
age of the modulation transformer
for 100 per cent modulation would
be 2400 volts, and the rms value for
sine wave operation will be 2400/1.4,
or 1700 volts.
As this ac voltage is in series
with the rf amplifier de supply, the
instantaneous voltage of the supply
will vary from 4800 to zero. The
current to this amplifier will there
fore vary from zero to twice its
static value. This means that the
secondary of the modulation trans
former must cause an additional
peak current of 0.4 ampere to flow
and the rms value for sine waves
will be 0.4/1.41 or 283 ampere. The
audio frequency power supplied by
the modulator amplifier will be the
product of the rms voltage and
current flowing in the load or 1700
x 0.283 = 480 watts. This power Is
equal to one-half of the static in
put power of the rf amplifier or
2400 X 0.4/2 = 480.
The modulator tubes will be re
quired to deliver 500 watts of power
to the primary of a transformer of
96 per cent efficiency. If the oper
ating conditions are such that a
reasonable operating efficiency of
55 per cent exists for the clas- B
audio amplifier, the input to this
amplifier will be 910 watts and the
total tube plate dissipation will be
910 minus 500 or 410 watts. Any
substantial decrease in the plate-toplate load for the class B amplify
tubes will result in increased pl e
current and increased plate dissi
pation. This dissipation must not
exceed the permissible rating of
the tube.
However, operating
ELECTRONIC INDUSTRIES
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e< nomy for the transmitter would
ii. licate that the tube rating does
n> t exceed the normal plate dissip . ion any more than necessary.

Amplitude distortion
Amplitude distortion also can
o or when a class B amplifier is
terminated in a reactive load. This
dictates that the transmitter de
san should be such that the moduiator load is as nearly resistive as
possible.

ion

F1«. 3—Equivalent electrical
eimlt for modulator load

irns

ner

ives

wer

Fig. 2 gives the equivalent elec
trical circuit for the modulator
load. The resistance R absorbs the
audio frequency power delivered to
the plate circuit of the rf amplifier.
The condenser C is the rf by-pass
condenser for the class C amplifier.
Proper operation of the rf stage re
quires that the reactance of this
condenser be low compared to the
impedance of the plate tank cir
cuit at the carrier frequency.
The order of magnitude of the
condenser usually installed in
broadcast transmitters is .005 mfd,
and transmitters for higher fre
quencies usually operate with con
densers smaller than this. Some
transmitters originally designed for
telegraph operation only may have
condensers as large as .02 mfd.
It is apparent from the equiva
lent load circuit that this by-pass
condenser effectively shunts the
secondary of the modulation trans
former. The condenser is in parallel
with the load resistance which
means that the load Impedance
will decrease as the audio frequency increases and it will also
become capacitively reactive.
Decreasing load

s B
this

ifier
late

1944

grid excitation voltage of
magnitude required to produce 100
per cent modulation at midband
frequency be applied to the class B
amplifier, and the frequency in
eased, it will be found that the
modulator plate current increases,
the plate dissipation Increases, and
rhe power delivered to the load de
creases. The actual change for a
given set of conditions will depend
somewhat upon the design of the
nodulation transformer as it will
be affected by the leakage inELECTRONIC INDUSTRIES
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ductance and the coil capacities of
the transformer.
This decreasing modulator load
at higher frequencies has many
disadvantages. It is frequent prac
tice to measure the frequency re
sponse characteristic of the trans
mitter by supplying a variable fre
quency voltage of constant ampli
tude to the audio input terminals.
It is possible that this frequency
may be raised to the point where
the modulator plate dissipation be
comes excessive and the tubes are
damaged. The reactive load may
create annoying distortion at high
er frequencies.
The fundamental way to correct
this difficulty is to decrease the ca
pacity of the by-pass condenser,
but effective by-passing of the rf
stage sets a minimum value. This
minimum capacity will be chosen
as the best compromise after con
sidering the load impedance, the
carrier frequency involved, and the
minimum shunting of the audio
modulator There may be installations of telegraph transmitters
having a high capacity by-pass
condenser where it is desired to
add a separate modulator stage
without tampering with the exist
ing equipment.

formulas for calculating
values are quite simple.

these

2rf. R

L—Inductance in henrys
C—Capacity in microfarads
R—Load impedance in ohms
f.—Cut-off frequency in cycles per
second
the
The modulator given
previous example had a load im
pedance of 6000 ohms and a by
pass condenser of 0.01 mfd. By sub
stituting these known values in
equation (2) we find that a suit
able filter would have a cut-off
frequency of 2700 cycles per sec
ond. Further substitution in equa
tion (1) gives the proper induc
tance value to be 0.35 henry. The
actual value used is not overly crit
ical and actual tests were made
using an available choke of 0.3
henry.
The impedance characteristic of
this modulator load with and with
out the series inductance is shown
in Fig. 4. Curve A is the impe
dance without the choke and shows
the undesirable decrease of impe
dance as the frequency Increases.
At 5000 cycles the impedance is re
duced by one-half. Curve B shows
the impedance characteristic with
the added choke. The impedance
is somewhat lower than the condi
tion with no choke up to about 3
kc but above this frequency the
impedance will increase. Curve C
shows the amount of reactance In
the input of the load with the
series choke. The load is seen to
be substantially resistive up to 2
kc and the reactance Is only 50 per
cent of the nominal load impe
A method of correction for mod dance at 3 kc. At frequencies above
ulator load circuits where the high
(Continued on page 218)
frequency modulator tube plate
dissipation becomes excessive, in
volves the addition of the series in
■■■■■tiiiiiiiiiiiiiiiiiiuiiiiiiunii'iiiitiiiiiii
ductance L shown in Fig. 3. This
reactor and the condenser may be
iimimmihuiimiiiuíimii umiiiiimiiiiiiiiiii
■■iiiiiiinMiîiMUMini' -imnuMiMMiiiiii mi
considered as a half-section low¡¡| lïlllimi IIIHHM III mim HUI HUI III" un
pass filter terminated with the load
• ----------- .'.mwiii' iimHiiiiiiiuiiiiiiiii
IMIUHIII » ! Il Ilin ninnili H111 II 11
Ill'll IUHIIII
resistance. Circuit values usually
will be such that this system is
suitable only for speech frequency
ill HUI IIIIIIUI
equipment, and the cut-off fre
BIIIIIIUlit«HU I
leak?«! miii.'um’di iiiiuiiiiMNiHmiiiuuiMi
quency of the modulator stage
«¡¡BaWWiE
probably will fall in the range of
!s=»=Z-Z»ZZZZZZZZZZ.u».
nui nui na
2500 to 5000 cycles per second,
.uuniwui
iniiwniiHiimniiii
limili
.»UniHIHHIHHIHH
I
However, this frequency range is
adequate for such service and the
attenuation of higher frequency
um mi
MU
considered
components may
¡Mar
HIM MM Uli
desirable.
It is necessary to choose a proper
value for the inductance so that
the choke and the condenser will
form the elements of a half-section
low-pass filter when terminated in
the class C load impedance. The
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Process CONTROL Methods
by RALPH R. BATCHER
Consulting Editor

Part I of a survey of electronic circuits and their
associated appliances useful in industrial measurements

• For almost thirty years, elec position of correct tuning, another primary importance as it can be
tron tubes have been definitely may permit the operation of the arranged to watch out for and call
associated with radio receivers. controls from a remotely located attention
extremely small
Starting in the now-minor role of easy chair. The vast majority of changes in many effects. In the
a detector (or a rectifier) the use industrial control problems are no latter class, it can also do some
of electron tubes progressed into more complicated than these in a thing to correct the condition that
service as amplifiers and oscilla simple radio receiver.
brought about the change. In this
tors, then, naturally, into the
latter work, however, the tube has
many-sided field of control and
Utility factors to compete with many other de
supervision in radio equipment. At
vices that also can effect control
The greatest difficulties have ling action, operated by fluids, air,
that time so many tubes were in
use in radio equipment that the been in getting the plant process vacuum, electric motors, solenoid
extension of their use into the engineer and the radio engineer to magnets and other control agents,
purely supervisory field came with talk the same language, since each usually called servo-mechanisms.
out comment. In fact tubes be uses what the other thinks are un In all these fields, the matter of
came so commonplace, that any usual terms to express what is in automatic control is tied up closely
use, no matter how important or general the same effect.
with that of measurement. In any
how trivial, was accepted as mat
This article attempts to cover production process, if it is possible
ter-of-course.
the fundamentals
industrial to make a measurement of a vari
In view of this, it is strange that control; to point out the lines of ation, it is generally possible to in
industry as a whole has been so utility where control is easily es troduce corrective changes that
slow to consider that many of their tablished in non-radio fields. In will minimize those variations.
When a tube is used to measure
problems could so easily be solved the first place, tube applications
by the same tubes and with similar fall into two main functional class and call attention to such varia
circuits,—circuits
that
already es, which will be designated by the tions, it will be found that (contra
have been perfected.
descriptive terms:—those having ry to the usual belief) there are
In a home-radio receiver, a tube “survey” duties and those that are not many basic effects that come
into the problem. The list would
is used to keep the volume at a “administrative.”
prescribed level, another tube or so
In the first of these classes, the include the detection of changes in:
to give a visual indication of the electron tube is fast becoming of
1—Electrical properties such as
voltage, current or conductivity
2—The position of an object due
to linear or rotary movement.
3—Temperature.
4 -Sound effects.
OUTPUT COMPRISES
OPTIMUM
5—Light effects or color.
PRINCIPLE:
A CHANGE OF:
DISPLACEMENT RANGE:
6—Weight or volume.
7—Balance, symmetry.
Radio frequency
Frequency of oscillator
1 xlO-s to 10 in.
8—Magnetic properties.
9—Composition.
Piezo-electric
Displacement
1 xlO« to 0.01 in.
Sonic methods

Travel-time, or echo return time Few feet to few miles

Sonic methods

Amplitude or frequency of a tone Adaptable to wide range

Resistance shift

Resistance

1 x 10 6 in. to o few feet

Reluctance shift

Magnetic intensity, impedance
or ac voltage

1 x 10‘e to 1 in.

Electronic gage

Change in voltage

10* to 103 ¡n.

Optical methods

Intensity, direction or color of
light

10« in. to several in.

Radio wave

Travel time of signal

1-100 miles or more

Many of these effects are interre
lated, as a change in temperature
may cause a change in position or
a dimension, etc.
Since an electron tube operates
in accordance with electrical vari
ations, they can be applied to tube
circuits directly. In the case of
other items in the above list, it is
necessary to convert other condi
tions of control into their electrical
equivalents. This is not an un
mixed disadvantage since it perELECTRONIC INDUSTRIES
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Fig. 2—Block diagram «bowing method of converting a variable frequency into a
proportion change in current.
Fig. 3—(below)
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Positional studies

It will be found that a great
many characteristics of a process
can be studied from their effect on
the position of some item of its
construction, or some part pur
posely added. For example, tem
perature influences the expansion
of all material, and the expansion
can alter the capacitance of a
specially designed capacitor. The
thickness of enamel, paint, paper,
cloth, sheet plastics, and other
dielectric materials can be mea
sured by their effect when separat
ing the two plates of a capacitor.
If the sheet material to be tested
is on a metallic base (as for in
stance, the thickness of paint
sprayed on sheet metal), a single
electrode only is needed, since the
base metal forms the alternate
plate of the capacitor, or it may
be found desirable to apply both
electrodes to the top surface of the
insulator, forming two capacitors
in series.
Other insulating materials can
be directly placed within clamping
electrodes, forming a capacitor.
Continuously moving sheets are
measured between roller electrodes.
Torque can be measured, along
with certain other types of force
by its effect on a capacitance when
t presses on a top electrode restng on a resilient dielectric, such
as a block of sheet rubber. Pres
sure also can be converted to a
linear movement by any of several
methods; mechanical pressure by
direct action against a fixed force,
pressure head of a fluid or gas by
its effect on a sylphon bellows or
(Continued on page 172)
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mits the use of a wide range of
e. ctrical expedients to modify the
original function, so as to bring
about a control in accordance with
s >me revised plan—to bring linear
ity out of an irregular or stepped
function, or to convert a linear ef
fect to a quantity that represents a
squared relation, or one that fol
lows some other law. It also hap
pens that electrical effects are
closely associated with many in
dustrial processes and the neces
sary electrical variation that can
be converted and amplified to serve
as a control factor is naturally
present.
In any case, before deciding
whether electronic devices will as
sist in some industrial production,
it will be necessary to investigate
the problems of converting to the
electrical system.
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Production MUST Increase
High output imperative, with no termination in eon
tracts in sight tor long time, says General Harrison

altitudes insofar
condensers
and other components are con
cerned. He emphasized that the
radio-electronic industry has not
had and does not have in prospect
cut-backs In production such as
have occurred in some other fields
of military supplies.
Equalize loads

Major General
Harri
ion, brad of Ariuy’a Prorurc*ment and Distribution service

♦ This week’s official forecast of
the War Department that “war de
liveries in 1944 must be in excess of
deliveries made in 1943 to meet es
sential requirements and no imme
diate relaxation in our production
effort is in sight” certainly fits the
bill for the Signal Corps in its
procurement task, particularly of
electronic and radio equipment, for
next year. This was emphatically
approved Dec. 29 by Major Gen
eral William H. Harrison, Chief of
the Signal Corps Procurement and
Distribution Service, who pointed
out that the monthly load of pro
duction of electronic plants must
be substantially increased during
the next five or six months. The
War Department report was based
on answers to a series of specific
questions submitted to Major Gen
eral Lucius D. Clay, Director of Ma
teriel of the Army Service Forces.
General Harrison stated flatly
that there was no substance to
fears in the electronics manufac
turing industry of contract termi
nations in the sense of cutting off
of war orders and such termina
tions will not loom for months
ahead. As has been pointed out
there have been and will be
terminations for the production of
new designs and types of com
munications equipment which have
arisen as a result of battle ex
perience, such as the new, more
efficient walkie-talkie apparatus,
and the aircraft radio sets which
will withstand extremely high

The Signal Corps Procurement
and Distribution Service is en
deavoring by every means possible
to keep the industry evenly load
ed and considers this to be a prime
responsibility. Because
the
huge task of production ahead the
manufacturers realize they have to
keep up a very high rate of output.
A let-down in production will be
reflected directly in the cost of
lives and blood
American
troops, General Harrison stressed.
Even though the production of
Signal Corps equipment has in
creased 80 per cent during the last

six months of 1943, General Har
rison declared that there must be
continued and renewed effort to
boost the output in the coming
months. He added his “real ap
preciation for the splendid job ths
has been done so far” by the com
munications manufacturing indus
try, but there is more to do to
push ahead to final victory.
While the holiday season and the
flu epidemic have combined to
diminish the December deliveries,
General Harrison expressed the
hope that January will make up
any deficiencies. He went on to
express the view that any com
placency, due to the successes of
the last few months, must be re
placed by a cycle of intense effort
to increase home-front production,
if unnecessary casualties are to be
avoided.
General Harrison also brought
out the fact that it was essential
(Continued on page 232)

Modern mobile Signal Corps message renter, showing kind and extent of radi«
transmitting and receiving equipment Installed in n inrge trailer and used to
maintain constant communication between ground units and supporting air cover
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Kraft paper dielectric la tested for presence of conducting
particles with roller mid amplifying device

Thickness of aluminum foil la held to dose tolerances to
insure proper winding nnd nssembly of sections

Winding Industrial Capacitors
Electronic motor control insures uniformity, permits
use of thinner foil and greatly increases production

• The electronic drive for winding
the foil is typical of the special ma
chinery and technics used by West
inghouse engineers in manufactur
ing capacitors of all kinds for in
dustrial uses. A foot-operated sole
noid enables the operator to shift
the phase to provide an extremely
“soft” start and a very low speed
while threading the metal foil and
thin paper. As soon as the foil and
paper are started and the torque
evenly distributed over the entire
width of material, the operator
merely presses the foot control and
the motor accellerates to top speed
smoothly and evenly without
breaking the delicate foil. Even a
beginner operating this machine
will produce as many capacitors in
a day as 24 operators would make
by hand methods.
A modern capacitor is a com
pletely static, ingenious, and rela
tively simple device. Its essential
elements are: (Da series of paperthin electrodes, (2) dielectric sheets
to separate the electrodes, (3) a
dielectric impregnating medium,
a d (4) a rugged and sealed en
closure to protect the whole assemb \ The materials used in these
four elements, and the processing
and assembly technic, account for
t e ability of capacitors to with
stand severe electrical stresses and
Physical conditions of service.
IECTRONIC INDUSTRIES
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COVER ILLUSTRATION
This Kodochrome picture wai made
la ana of the Westiaghouse planta
and shows the electronically con*
trolled winding machine used in
producing industrial capacitors.

Finished
M'inbled

cupucKor

eectione

The use of aluminum foil as elec
trode material insures greatest
chemical stability and long life.
The layers of paper and aluminum
foil are wound with electronically
controlled, accurately aligned wind
ing machines. These specially de
signed machines insure freedom
from wrinkles and mechanical
damage to the foil and paper insu
lation and permit the use of very
thin electrodes requiring a mini
mum of critical material. The ingots
used for making the aluminum foil,
are practically 100 per cent pure
aluminum. In the winding process,
alternate sheets of tested paper
and foil are first wound into con
venient sized sections with added
Insulation inserted where taps are
made to foil. The area of working
insulation going into each section
is controlled by measuring foil
length by recorder at top of machine. This measurement insures
that the kva of finished unit is
equal to or more than the normal
rating. And this operation is car
ried on in an atmosphere-con
trolled room, to insure dust-proof
assembly and proper humidity.
The kind of material used for
the dielectric sheets depends upon
the application. In units from 400
to 250,000 volts for direct current
service, such as often used in elec(Contimued on page 222)

Railroad TRAFFIC CONTRO!
by HARRY W. RICHARDS

Remote control operation of blocks by means of rf cur
rents carried by existing wire lines speeds rail traffic

♦ Through the application of elec
tronic principles and equipment
almost any existing line wire can
be used to transmit both controls
and indications, instantly and
simultaneously, over great distances
for the expediting
railroad
traffic.
Transportation of materials is a
vital part of our war effort. The
railroads are doing a back-breaking
job. Freight trains are long and
heavy, carrying thousands of tons
of precious war material. Their
maximum speed is about 55 miles
per hour. A maintained running
speed of 40 mph is considered the
top. But this running speed can
not be maintained at all times.
It is the stopping of freight
trains that so greatly reduces their
average speed. When stopped, there
is great difficulty in getting up to
speed again; sometimes running
for an hour or more and for many
miles is necessary before they can
really get going. On the other hand,
passenger trains can stop and re
sume speed almost immediately.

FEDERAL AUTHORITIES

SHOW INTEREST IN
ELECTRONIC SIGNALLING
Washington officials in charge of
Defense Transportation have been

made

acquainted

with

new

elec

tronic means of improved railrood

signalling, and are watching with
interest the

new

development of this

signalling

method,

with

the

purpose of securing its advantages
for postwar railroad operation.

Therefore, in meeting the trans
portation problem of today, it is a
matter of keeping freight trains
rolling, while the passenger trains
do the stopping.
Such plan of train operation
may be accomplished through a

Richard« centralized traffic control machine ohowing a nection of typical panel
layout with control and indication feature«, telephone «elector push-button«, etc.
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system of centralized traffic con
trol; the switches and signals being
operated over existing wires (such
as the telephone or telegraph line)
and remotely controlled from a
designated point in the territory.
Through centralized traffic control
train movements are
handled by one operator at a cen
tral office. This system of train
dispatching is built around a “con
trol machine” consisting of a mini
ature track diagram on which indi
cating lights show the movement
of trains over the territory, com
bined with control levers and push
buttons by which the operator can
manipulate remote switches, signals,
etc. The necessity for telephone or
telegraphic reports of train arrivals
and departures is eliminated; traf
fic can be kept in motion and
delays reduced to the minimum.
This produces a saving In running
time, saves fuel, produces a higher
average speed, and greater avail
ability of existing cars and locomotives for service.
Radio - frequency currents are
used, each control or function in
the territory being operated on a
different frequency, to the end that
many field units are operated
simultaneously and independently
on the same wire. Field trans
mitter units send indication fre
quencies to the central office. Con
trol frequencies are sent out by
the control machine at that office,
to the field locations to operate
switches, clear signals for train
movements, etc., as the traffic situ
ation requires.
Transmitting radio - frequencies
over the wire in no way interferes
with its original use, since they are
above audible range. On the other
hand telephones and other appara
tus working on the line present a
path of sufficiently high imped
ance, so that the currents being
transmitted have negligible losses
from the shunting effect of the
line equipment.
• 36 Washington Avenue. Greenwich, Coe
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WITH CARRIER CURRENT
Keeping in mind the ever-impor
tant factor of safety, great care
must be exercised in the design of
signaling equipment to the end
that any failure will always occur
on the side of safety. Should the
operator set up an unsafe combin
ation, the transmission does not
take place, resulting in a red indi
cation being displayed automatic
ally by the wayside signals. This is
accomplished through the inter
locking of the transmitter control
circuits.
Indications of track occupancy
are transmitted on a normally
closed-circuit principle; i. e., the
frequency is normally transmitted
over the line when the track is
clear, to hold a relay energized at
the central office. When a train
enters the block, the transmitter
is automatically cut off, thereby de
energizing the relay at the central
office, to close the circuit to the
red light in the track diagram of
the control machine, indicating
that the block is occupied. Thus,
the indication of track occupancy
appears with an absence of line
current and so a loose connection,
broken wire, power failure, or other
Interruption, causes the light to
show continuously—even with the
track unoccupied.
The use of radio-frequency signal
ling current presents many advan
tages over that of the low frequen
cy range, as it provides a wide band
of frequencies, susceptible of divi
sion into many transmission chan
nels, free of interference among
themselves.
To avoid harmonic interference,
the lowest frequency should be
sufficiently high so that its second
harmonic will fall outside the
highest fundamental frequency used
in the territory. For example:
starting with a frequency of 2500
kc, the second harmonic will be
5000 kc; so that a band of frequen
cies ranging from 2500 to 4995 kc
may be used without danger of a
receiver being incorrectly operated
by a harmonic from another con
trol current. Starting with a fre
quency of 5000 kc provides a band
twice as wide, with twice the num
ber of possible transmission chan
nels.
In order to utilize a broad trans
n ission band effectively, channels
(Continued on page 190)
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Recording Frequency Drift
Routine quality control tests make automatic records
of temperature effects on precision frequency meters

• The most important condition
that sets the pace in the continu
ous search for precision, is the ac
curacy and reliability of measuring
equipment.
Accuracy built in
under laboratory conditions is one
matter, but in many military oper
ations operating set-ups are far re
moved from the controlled preci
sion of a laboratory.
In certain frequency establishing
standards for portable use, the re
liability of operations depends upon
the maintenance of the oscillator
frequencies under all sorts of ad
verse conditions. Among operat
ing variations encountered, the
matter of temperature and humid
ity shifts are probably the most
important. Temperature may vary
from —30 deg C. to + 50 deg. C. or
more In a short time and the hu
midity from near zero to nearly
100 per cent.
It is possible to eliminate a great
many of the conditions in a circuit
that might cause the frequency of
an oscillator to shift, and it is pos
sible to compensate for most of the
rest. In any case, there are so
many factors Involved when both
temperature and humidity changes
are encountered that it is neces
sary to establish, by actual test on
a percentage of samples, the overall
quality of the product under oper
ating conditions.
With the use of best engineering
design and adequate follow-up on

production processes it is possible
to attain a frequency stability com
parable with an ordinary crystal.
Therefore, in production tests on
quantities of a single item, the es
tablishment of a standard proce
dure in making routine quality
control tests, is of utmost impor
tance. Slight divergences may in
troduce new factors that would
have to be considered when the re
sults were analyzed—and in most
cases the diverence from the estab
lished routine might be unnoted.
Frequency shift recorder

Tests that fit into this category
are found in the production of
many items, and in most cases the
introduction of automatic test
equipment has eliminated inad
vertent changes in the order of
procedure that come about when
single tests are made by different
operators, possibly during different
working shifts.
The following description of an
automatic frequency-shift recorder
under controlled conditions will
show the method developed at the
Allen D. Cardwell Mfg. Corp., to
show the reliability of calibration of
oscillators under temperature var
iations encountered in field opera
tions.
Several large test refrigerators
were installed, of the type shown
in Fig. 1, which hold twelve fre-

quency meters at one time, in such
a manner that the dials can be ob
served and important controls
operated externally. These oscil
lators are then operated under
any desired set of conditions, and
the humidity level set initially at
the required value consistent with
the temperature. All oscillators
are set at a test frequency, say approximately 4 megacycles, which
beats with a fixed frequency of
megacycles from
exactly
crystal standard. The exact fre
quency is established in the oscil
lator so that it is a few hundred
cycles above 4 megacycles, so any
subsequent drift will show up as a
change in the beat note, since the
basic problem is to study the drift
of the frequency as its ambient
temperature is altered from —30
deg. C. to 4-50 deg. C.
This audio frequency is then
converted to a variable current
which is applied to a modified
Celectray 12 point recorder, Fig. 5,
so that one reading of frequency is
recorded every 6 minutes. For
twelve instruments tested at once,
this means one reading every 30
seconds. If the temperature is in
creased at a rate of 40 deg. C. per
hour, the points for the 12 curves
are automatically recorded over a
2-hour period. With a range of
2000 cycles for a full-scale (10-in.)
deflection, a typical run would ap
pear as in Fig. 2. The recorded

Fig. 4—Circuit to translate variations In frequency
to variations la current level, to operate recorder
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dots indicate the point on the
curve, adjacent to a number which
ide .tifies the curve with the posi
tion of the set in the temperature
con.partment. It is noted that sets
fol w the same drift, more or less,
and several of the curves are superlm sed. To avoid this, if desired,
the Initial beat can be set at dif
ferent values.
Several technical difficulties
were taken care of before installa
tion by tiie application of an elec
tronic “distributor” which isolated
each rf output signal from the
others and applied these 12 fre
quencies one at a time to the re
cording equipment. This distribu
tor is installed in the shielded
chassis extending full length over
the door in Fig. 1. Separate shield
ed leads connect each oscillator to

ors

len

Fig. 2—Typical chart
(full «He Irelng 10 in.
wide) with 12 drift
curve«. Several net«
of point« (which are

dial i n g n I a b tible by number« and
colored ink« on orig

inal) are eonqycted
up with pencil. Fall

width represent« 2000
cycle«

its appropriate buffer tube, shown lions to shield the outputs of the
as to its circuit in Fig. 3.
oscillators from each other, and
The output of the 12 buffer tubes from common circuits so that side
is combined onto one lead, which tones are nonexistent.
runs to the mixer tube section of a
The recorder has a motor-driven
6K8 converted tube. The triode switch that connects a succession
section of this tube is used with a of 12 circuits (normally thermocou
precision crystal as a fixed oscilla ples) into a balancing circuit. Here
tor, which can be checked fre assume that an applied amount of
quently with WWV, although slow current simulates the thermocouple
variations in the frequency of this current. This current deflects a
oscillator do not affect the accu galvanometer whose mirror reflects
racy of the test.
a telescopic point of light back to
In order that only one oscillator ward a phototube mounted behind
may be effective at once, only a “controlling edge” or light baffle.
one buffer tube is operated at a
In the balanced position, a long
time by control of the B supply, narrow image of the lamp filament
using the special 12 point motor - is split by this control edge and the
driven switch, that is a part of the illumination level and plate cur
Celectray recorder, rewired as rent just suffice to maintain cur
shown in Fig. 3. It is necessary to rent so that a relay remains closed
use more than ordinary precau- and another relay open. Relay No.
2 closes at a higher current value
than relay No. 1. The difference
between the release current of re
lay 1 and the operating current of
relay 2 is the “dead zone” of relay
inactivity during balance. The
motor is stopped in the balanced
position, but drives the carriage
upscale or downscale until a bal
ance is established when the relays
are both open or both closed re
spectively.
When the galvanometer current
drops slightly from the balanced
value the galvanometer mirror ro
tates to increase the phototube il
lumination, which raises the plate
current of an amplifier tube and
closes No. 2 relay also, causing the
(Continued on page 206)
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Fig. 1—-Temperature* compartment (American
Coll«) equipped witk facllltiea for checking

frequency drift of 12 Cardwell frequency me
ter«, mounted beklnd windows tn auxiliary
9« el of refrigerator. Frequency converter
J Celecfray recorder on rolling wagon.
Buffer and control lubes mounted above door
with removable leads disconnected when main
door 1« closed
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TUBES ON THE JOB
Mass Spectrometer
in Chemistry
Production of high-octane gaso
line, butadiene, or styrene involves
precise, critical processes. Labora
tory-accurate on a huge scale, they
need controls that are exact and
rapid, and the mass spectrometer
has proved to be both. Previously,
chemical tests in an oil refinery
have been laborious and have re
quired hours to complete. The new
device thoroughly checks operation
in a matter of minutes—and re
quires only one or two technicians.
The mass spectrometer has long
been used in laboratories, particu
larly for exploring the field of
nuclear physics. It determines both
qualitatively and quantitatively the
constituents of a gas. With sub
stances that are alike chemically

and differ only slightly in weight
chemical analyses are extremely
difficult. The mass spectrometer
uses only a small quantity of the
gas—it need be only a thimble al
and ionizes it by impact of elec
trons from a hot filament 1. an
evacuated tube. The stream of
charged molecules is drawn a ng
the tube into a strong magnetic
field, where it is bent into an arc
shaped path. The heavier the iron,
the larger the radius of curvature
of its path. As a result, different
molecules emerge from the fi id
at various locations—but all of the
same kind leave at one particular
spot Different charged molecules
are collected successively at an
exit slit into a current that can be
amplified and measured. In this
way, constituents of any gas can be
determined as to kind and propor
tion.
Built for use in refineries, chem
ical plants and similar locations
the mass spectrometer is a self
contained tool. No power supply
other than 110 volts, 60 cycles is
required. The instrument is ex
tremely sensitive and can measure
ion beams as small as one-billionth
of one microampere. (Average an
tenna current for the home radio
is at least one microampere.) In
other words, the mass spectrometer
counts as few as 6000 ions per sec
ond, which isn’t many considering
that about three billion billion
electrons surge in and out of a 60watt lamp each second. The de
vice can readily detect, for ex
ample, the presence of one part of
oxygen in 10,000 parts of nitrogen.
The mass spectrometer is ex
pected to have many industrial
uses It may serve to check gases
in protective-atmosphere furnaces,
it may check completeness of evac
uation processes, or it may detect
presence of some undesirable con
stituent in process gas.

X-Ray Decompression
Chamber

Ready for work In refinery or chemical plant, the iateat model of the inn«»
spectrometer uses 15 kw at 110 volta. Cuta time element considera l»ly

Something new has been added
to the progress of radiology, at the
University of Cincinnati, Ohio,
where medical researchers
conducting experiments and col
lecting data on “aviator’s bends.'
“the chokes,” and
abdominal
cramps, all results of rapid ascen
sion and sustained flying at h ;h
altitudes
The chief problem encountered
by engineers of the Kelly-Koett
Mfg. Co., Covington, Ky., was to inELECTRONIC INDUSTRIES
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Febratry.

disposed of this particular worry
and provided a plating technic
valuable in many applications un
related to the original need. Spe
cial plating anodes are made of an
alloy of copper, tin, and zinc. With
these soluble anodes, copper and
brass parts are plated using stand
ard plating practices.
The plated surface has the nec
essary electrical conductivity for
high-frequency applications and is
superior to nickel in corrosion re
sistance. Further, the finish is
mirror-like, being surpassed in this
respect only by silver itself. As to
abrasion, the surface is roughly
twice as good as the usual nickel
coating. The new plating is en
tirely non-magnetic (not true for
nickel) and is easily soldered.
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sulate the tubes’ anode potentials
—up to 125,000 volts—in the rare
fied atmosphere representing al
titudes up to 50,000 ft. The “tank”
is eight ft. in diameter, fifteen ft.
long, and accommodates a consid
erable amount of test equipment
for the various radiographic tech
nics.
Already a number of valuable
facts have been determined. In
“aviator’s bends,” similar to the
symptoms of divers and caisson
workers under too rapid ascension
to the surface, it has now been de
termined that the cause is the for
mation of tiny gas bubbles in the
body tissues, not in the blood
stream as was previously supposed.
The X-ray has revealed also that
“the chokes” is not due, as was be
lieved, to severe disturbances in
thf heart and lungs. Abdominal
cramp, accompanied by swelling, is
shown to result from the expan
sion, up to four times normal vol
ume, of the residual gas in the ab
domen. In all, much vital infor
mation is being collected through
experimentation and radiography
which should enable our flyers to
do a better wartime job and pro
vide later benefits to the future.

w Plating Method
Certain copper or brass parts of
ai craft instruments that carry
h h-frequency currents must be
corrosion resistant.
Electrically,
they must have high surface conELECTRONIC INDUSTRIES
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Dirt and dust particles so small
they are invisible to the naked eye
are still large enough to ruin a
good television camera tube. In
the laboratories of the Farnsworth
rudioKrnpliy <»f body reaction*
Radio and Television Corp, at Ft.
Wayne, Ind., it was found that
these minute dust particles caused
a spotting of the cathode of televi
sion dissector tubes during their
ductivity because
high-fre
quency current skin effect. Nickel, treatment with photo-sensitive
normally used to provide anti-cor- material. Installation of a 6000 cu.
roslon protection, has high electri ft. per minute Westinghouse Precal resistance. In seeking a solu cipitron electrostatic air filter to
tion to this problem, Westinghouse clean the laboratory air of the in
engineers turned to gold, which is visible dust and dirt has entirely
non-corrosive, satisfactorily con eliminated the tube cathode spot
ducting, but costly. Electrochem- ting, permitting perfect tubes to
ists finally evolved an answer that be made consistently.

SURVEY of WIRE READIN«
Electronic news in the world’s press. Review of engino r.
ing, scientific and industrial journals, here and abroad

Barmonics Recorder

T. Tirunarayanachar (Indian Jour
nal of Physics, Calcutta, April,
1943)
The apparatus affords a simple
method of investigating the har
monic contents of a current; it is
particularly
recommended
for
studying filter performance in
power units.
A small current from the output
is passed through a wire A—B. The
portion of the wire situated be
tween the magnetic poles N, S is
acted upon by a force proportional

PHOTOGRAPHIC PLATE

to the current and the magnetic
field strength; the magnet can be
slid along the wire. When the fre
quency of any one current compo
nent coincides with a possible wire
frequency, a large resonant vibra
tion will occur. Light from source
S is focussed on the wire, and pro
vided this portion does not corre
spond to a node, the vibration will
be recorded on a photographic
plate moved perpendicularly to the
direction of wire vibrations. The
resonant frequency of the wire may
be adjusted by varying its tension.

tively high molecular weight,—and
their mechanical and electrical
properties are studied. Tables and
diagrams contain a great amount
of information on the characteris
tics of these substances, such as
change of dielectric loss factor with
degree of polymerization, its fre
quency and temperature depend
ence, mechanical resistance, swell
ing, dependence of the dielectric
loss factor on chemical composi
tion.
On Powder-Cored Coils

V. G. Welsby (Electronic Engineer
ing, London, December, 1943)
In the concluding article of a
series, a summaiy of various meth
ods to determine inductance, resis
tance and capacitance of powdercored coils is given. Advantages
and disadvantages of different cir
cuits are discussed. Approximate
errors due to inherent imperfec
tions of standard resistances and
impedances used for comparison
are evaluated.
The partial-substitution seriesresonant bridge circuit shown en
ables a variable low-loss condenser
Ck to be used to measure a wide
range of inductances and gives the
value of the inherent resistance of
these inductances to an accuracy of
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Teletypewriter Testing

W. T. Rea (Bell Laboratories Rec
ord, December 1943)
In Bell System teletypewriters a
character consists of
‘start’
pulse, which is always “spacing,” a
“stop” pulse which is “marking,”
and five equal-length intermediate
pulses, each of which may be either
“marking” or “spacing.” Distortion
either retards or advances the time
at which a transition from one type
pulse to the other type pulse is
made, and can be detected by
charging a condenser at constant
rate beginning at the time a transi
tion should be made and terminat
ing at the time of the succeeding
actual transition. The voltage across
the condenser is then compared
with the voltage it would have ob
tained had the transition occurred
at the proper time. An apparatus to
check these transition times con
sists of a character timer, a pulse
oscillator, a condenser discharger,
and an indicating circuit. Two con
densers are alternately charged and
discharged. All four devices and
their operation are shown and de
scribed in detail.
Design of Frequency Meter

On Organic Isolators

H. Stoeger, W. Riedert and B.
Frischmuth (Schweizer Archiv fuer
angewandte
Wissenschaft
und
Technik, Solothurn, Switzerland,
September, 1943)
Relations
between
molecular
structure of highly polymerized ma
terials,—i. e. materials of compara-

ductance and resistance are ob
tained from readings of Ck and Rk
at balance with switch S open .nd
closed.

Partial — *ub«tItntion aerie* — resonant
brider

about ±1 per cent ±0.005 ohm at
frequencies up to 500 kc. Coil in-

W. H. F. Griffiths (Wireless Engi
neer, London, November and De
cember, 1943)
A direct-reading frequency meter,
covering different ranges of from
100 kc to 60 me, has been built; its
accuracy is 0.01 per cent. The de
sign of resonant circuits incorpo
rated in such meters is considered
in great detail. Formulas are de
veloped for the design of a varia
ble condenser to conform to the re
quired linear frequency law. Influ
ence of edge effects on the capac.ty
are studied; these effects may >e
compensated for by shaping the
condenser plates according to for
mulas derived. Constructional In1ELECTRONIC INDUSTRIES
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per ctions and their consequences
are extensively treated. To avoid
ina< uracies due to inequalities of
die trie gap distances, adjacent
dielectric gaps can be connected in
ser s, electrically. The effect of
rar e coils of different distributed
cap Laitances is investigated. Errors
caused by variations in the self
inductance of the condenser are
discussed. The formulas are used
with a particular circuit.

On Tube Circuits
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Harry Stockman (Journal of Ap
plied Physics, December, 1943)
A mathematical treatment of
amplifiers, large-signal detectors,
frequency converters and similar
devices is based on the theory of
related linear functions. One gen
eral set of formulas and graphs, if
applied correctly, covers all cir
cuits, unifying the study of tube
behaviour of different type tubes
operating under various conditions.

Vacuum-Tube Thyratron
Phase-Control Circuit

S. C. Coroniti (Proceedings I.R.E..
December, 1943).
In the vacuum-tube thyratron
phase-control circuit the phase
shift for the grid voltage of the
thyratron is obtained by Inserting

S. Datta. W. Sen Gupta and P. C.
Mahanti (Indian Journal of Phys
ics. Calcutta, April. 1943)

Power factors of mica samples
from different parts of India were
investigated.
Condensers
made
from the respective materials were
tested in a bridge circuit by a sub
stitution method; the results are
summarized in the table.
It is mentioned that stained and
spotted mica is suitable for use in
radio condensers. A few condens
ers were constructed with some of
these mica samples and found sat
isfactory throughout the year un
der varying conditions of tempera
ture and atmospheric humidity
Further studies on other proper
ties of these condensers are in
tended.

F. Kirschstein (Elektrische Nach
richten-Technik, Berlin, February,
1943)
Several circuits all using the phe
nomenon of frequency-following,
are discussed. By frequency-fol
lowing the author understands that
an oscillation of one frequency is
made to synchronize another oscil
lation, the frequency of which is
not very much different, by com
paring the phases of the two volt
ages and deriving a controlling
magnitude which effects the de
sired synchronization. A discrimi
nator or frequency measuring cir
cuit, frequency division, circuits
used for quartz clocks, synchroni
zation of several transmitter fre
quencies and the motor control to
be described in detail are shown
and explained.
The device has been developed to
make a motor shaft rotate at def
inite speeds regardless of variations
of the mains voltage, heating in the
coils of the driving motor, chang
ing frictional resistances, etc. The
arrangement shown in Fig. 1 was
used to control the speed of the
shaft by the frequency of an elec
trical oscillation generated by the
oscillator (for instance a tuning
fork oscillator, supplying a funda
mental wave of constant frequen
cy ft). The frequency divider yields
a sub-multiple f(/n of f, according
to its adjustment.
(Continued on page 196)

Power f.Ktor
Source

Designation and
colo»'

Bihar

Bengal Ruby
C- -Red
D—Red

Madras

Muscovite Green

Clear
r.*mnec
Stained
Stained and slightly
Stained and slightly
Stained and spotter*
Slightly stained w«th
metallic spots
Stained and slightly

0.0102—0.0126

black

0.0116
0.0241
0.0313
0.0294
0.0144
0.9319
0 0198

spotted

0.0187

0.0132—0.0234

0.0165
0.0186

0.0143—0.0173
0.0178—0.0198

0.0216

0 0159—0 0377

0 0227

0.0177—0.0328

L333—Red
N758—Red
N759—Red

Slightly stained
Slightly stained with black
metallic spots
Stained with black metallic
spots
Stained with black metallic
spots
Stained
Stained and slightly spotted
Stained with metallic spots

0.0172
0.0192
0.0206

0.0151—0.0199
0.0140—0.0280
0.0163—0.0245

M624—Red
R41 —4» «,1
L999—Red
M25—Red

Stained and spo”ed
Stained and heavily spotted
Heavily stained and spotted
Phlogopite, heavily stained

0.0329
0.0732
0.0752
0.0815

0.0202—0.0387
0.0366—0.0962
0.0422—0.1010
0.0494—0.1150

M62O—Green
M894—Green
1581—Green
1306—Red

Clear
Stained
Clear
Stained and slightly spotted

0.0118
0.0203
0.0440
0.0293

0.0102—0.0181
0.0132—0.0264
9.0245—0.0761
0.0162—0.0533

0273—Green
N756—Green
6552—Green
K162—Greer

My. <e
Oriska
U.P
Pun.àb

jre

So/eacl
%

0.0092—0.0112
0.0101—0.0259
0.0182—0.0319
O.O1O5—O.O21O
0.0102—0.0232

M236—Green

Travi»

Average

0.0104
0.0173
0.0252
0.0147
0.0144

Ml 77—Green
M242—Green

Raj poiana

Kind or quality

Clear
Stained
Stained
Stained and slightly spotted
Stamed and slightly spotted

F—Red

¡ngiDe-
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Power Factor of Indian Mica

Synchronizer for Motors

ELECTRICAL PROPERTIES OF INDIAN MICA
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the plate resistance of a vacuum
tube between the thyratron plate
(one side of ac supply) and no-grid
terminal of thyratron grid resistor,
and by inserting a condenser be
tween this no-grid terminal of
the thyratron grid resistor and the
cathode of the thyratron (other
side of the ac supply). Phase rela
tions between plate and grid volt
ages and currents are explained,
and the influence of the condenser,
the grid resistor and the vacuum
tube characteristics on the per
formance are discussed and illus
trated.

ELE .TRONIC INDUSTRIES

February, 1944

spotted
spotted

0.0250—0.0400
0.0189—0.0460
0.0112—0.0177
0.0265—0.0366
0.0134—0.0272

Flu. I.

Syechromiaer for motor*

Pkaw comparison circuit

and

o

ENGINEERS ATTEND IRE

Digests of most of the papers in lengthy program cowr* glow
ing practically every phase of electronic applications over

• The annual IRE Winter Meet
ing started off Thursday evening,
January 27, with the address of
Major General R. B. Colton on en
emy communications equipment, to
the assembled members of the IRE
and AIEE in the Engineering Soci
eties Building, New' York City. The
major part of the AIEE technical
sessions had occupied the first days
of the week of January 24.
The paper of Major-General Rog
er B. Colton, Chief of the Signal
Corps engineering and technical
services represented the first com
plete technical description and ex
position of captured items of en
emy Army communications equip
ment.
He described the equipment in
full detail and discussed circuit
design considerations.
A high
light of his address was his exposi
tion of the German and Japanese
airborne radio system.
General
Colton discussed in detail the trans
mitters, receivers, direction finders
and interphone systems used by
the Nazis and the Nips. He made
an extensive analysis of the ground
radio equipment used by the enemy
forces and the ground wire appa
ratus including field telephone and
telegraph instruments.
Induction heating

The IRE meeting itself was
opened at 10:00 a.m. on January 28
by Dr. B. E. Shackelford, Chair
man. Dr. L. P. Wheeler, retiring
president of the IRE, handed the
gavel to Professor H. M. Turner,
1944 President. The technical ses
sions followed the ceremony.
H. C. Humphrey, of the Balti
more radio division of Westing
house, discussed applications of in
duction heating to the manufac
ture of tin plate. Application of
electronic methods to the fusion of
electrolytically deposited tin plate,
Mr. Humphrey said, represents an
important technological advance in
the steel industry. It has played a
prominent part in the conservation
of tin, whereby tin plate is now pro
duced using considerably less tin
than heretofore. Handling opera
tions have been greatly reduced,
122

CAPTURED RADIO
Many of the units of captured
enemy radio equipment referred

to on the opposite page, and ex
hibited by Major-General Colton
as a

feature

of the

IRE-AIEE

meeting, are illustrated on pages
78-79 and 104-107.

and the rate of production of tin
plate speeded up to 500 feet per
minute, with some installations be
ing made in anticipation that in
the near future these tin lines may
be operated at 1,000 feet per min
ute. One tin mill alone has 3,730
kw installed capacity of electronic
high frequency generators operat
ing at 200 kilocycles, which is com
parable to the total installed pow
er of all the broadcast stations in
the United States. Advantages of
high frequency induction heating
using vacuum tube oscillators as
source of energy include: (1) No
physical contact with the strip; (2)
Work is kept at ground potential;
(3) Heating can be quickly matched
to speed of changes in speed of
strip-line; (4) Exceptional speed
and uniformity of heating; (5)
Makes it practical to combine plat
ing and fusion lines. This pioneer
ing example of high frequency elec
tronic equipment of substantial
power handling capacity at work in
industry undoubtedly is the fore
runner of many processes where
high frequency heating has as yet
been unthought of but where, if ap
plied, it would produce a superior
product, speed up operation, and
effect operating economies.
Resonator control of electrons

Lloyd P. Smith of RCA delivered
a paper, “The Limitations Imposed
by Quantum Theory on Resonator
Control of Electrons.” When an
electron passes through a cavity
resonator in which there is a very
high frequency electromagnetic
field, it is a consequence of the

quantum theory of the interac on
of the electron with the field that a
transfer of energy from the election
to the field or vice versa must t ke
place in steps of one quantum of
energy hu. When this is taken into
account it can be shown that when
the field Intensity in the resonator
becomes sufficiently low, the total
energy exchange which can take
place in transit is less than that
calculated on a classical basis. The
difference was calculated for short
transit times and transit times
comparable with a half period The
departure from the classically com
puted energy exchange becomes
serious when the maximum ex
change that could take place on a
classical basis becomes comparable
with the energy hv of one quantum.
The field strengths and frequencies
where this effect is noticed were in
dicated and the effect of this limi
tation on velocity modulated beams
was discussed.
Maxwell's equation»

Three papers authored by Gen
eral Electric men were delivered
by J. F. McAllister, Jr. They dealt
with equivalent circuits for Max
well’s Equations. They were:
“Equivalent Circuit of the Field
Equations of Maxwell — I
Gabriel Kron
“A New Approach to the Solution
of High Frequency Field Prob
lems”— J. R. Whinnery and
Simon Ramo
A.C. Network Analyzer Studies
of Electromagnetic Cavity Res
onators”— J. R. Whinnery, C
Concordia. W. Ridgway, and
Gabriel Kron

A method has been developed for
solving transient or steady-state
electromagnetic field problems us
ing equivalent circuits. By means of
a Network Analyzer, it is possible to
obtain field distributions in the
neighborhood of odd-shaped bodie
such as antennas, cavity resona
tors, and wave guide discontinui
ties. The circuits apply to conduc
ting and non-conducting regions
of space, regions of different dielec
tric constant and permeability, re
ELECTRONIC INDUSTRIES

•

February 194

suge
beU
may
Cu
any
ate
exisi
com
thes
dim
plac
sion
net'
poir
volt
tror
poii
T
any
in i
the
woi
lem
en
em
the
He
ar.'
suf
]
sio
ing
all
ret
en
th*
SU|
tia
sol

ly;
le;
«
to

of
ti
a;
ci
(<
a’

s
n
c
t
f

I

AIEE TECHNICAL MEETING

:

gio: s of lossy dielectric, etc. More
over broad physical pictures are
suggested by the correspondence
bet sen circuits and fields that
may have high value.
Circuits have been developed for
any orthogonal curvilinear coordin
ate system. If a type of symmetry
exists for which the problem be
comes two-dimensional in any of
these systems, the general, three
dimensional network can be re
placed by a simpler, two-dimen
sional one. Junction points in the
network can be identified with
points in space, and currents and
voltages at the junctions with elec
tromagnetic field values at those
points.
The network itself operates at
any convenient frequency, which
in general will differ from that of
the actual problem. The same net
work suffices to represent any prob
lem frequency, although for a giv
en network and fixed number of el
ements, the accuracy increases as
the problem frequency is lowered.
However, it is possible to realize
any degree of accuracy by use of
sufficient elements.
Preliminary tests on two-dimen
sional problems have been made us
ing existing network facilities. In
all cases the agreement with theo
retical values has been close
enough to indicate the validity of
the equivalent circuits used, and to
suggest that information is poten
tially available on problems not yet
solved
Design versus service

Irwin W. Stanton of RCA ana
lysed prewar and postwar prob
lems in connection with radio and
television instruments. Among the
topics covered were:
(a) Interpretation and meaning
of service; (b) cause and justifica
tion of need for service; (c) service
as related to engineering with spe
cific suggestions for improvement;
(d) prewar methods, procedures,
a id problems, and (e) postwar
methods, procedures, and problems.
Fluctuation noise

C. M Burrill, also of RCA, disissed experiments relating to the
statistical theory of fluctuation
noise. By means of apparatus for
< ounting the number of selected
t me periods in which the wave)rm under investigation exceeds a
series of given values, the author
ELECTRONIC INDUSTRIES
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had made some statistical observa
tions of fluctuation noise. These ex
periments were planned in order to
compare results with the theoreti
cal probability function for the
noise envelope, which had been ob
tained by others from the statisti
cal theory of fluctuation noise. The
paper described the tests made and
discussed the extent of the agree
ment found. It was considered like
ly that limitations in the counter
operation were responsible for at
least some of the deviation of the
experimental results from the the
ory and the effect of these limita
tions was discussed.
Noise modification

In his paper, “The Modification of
Noise by Certain Non-Linear De
vices,” Dwight O. North of RCA re
vealed experiments in which a nar
row band of radio-frequency noise,
obeying the normal error law, was
put through non-linear devices. The
spectral composition of, and the
statistical law obeyed by the emerg
ing noise were analytically deter
mined. Devices considered were a

rectifier, a square-law instrument,
and the so-called linear detector.
The response of the linear detector
to a combination of noise and sine
signal was exhibited, leading to a
practical arrangement for noise
metering in which the convention
al, but far less rugged thermocou
ple is supplanted.
British radio production

F. S. Barton, of the British Air
Commission, discussed the present
wartime setup in England for the
control of radio research, develop
ment, and production so as to di
rect it completely to the benefit of
the war effort and the armed forc
es. Mr. Barton approached the sub
ject from the historical angle,
stressing the cooperation of the
RAF, Army and Navy, and their
methods of dealing with the trade.
AN tube standardisation

Lt. C. W. Martel, Signal Corps,
presented a paper prepared by him
in conjunction with Mr. J. W.
Greer, Bureau of Ships, on the
(Continued on page 244)

ENEMY RÀDIO INFERIOR, SAYS WAR DEPT.
♦ Captured enemy signal commu
nications equipment, gleaned from
world battle fronts, is being turned
against its former owners through
expert study that reveals secrets
of Nazi and Japanese production
technique and psychology, the War
Department reveals.
In the past year, the Enemy
Equipment Identification Service
of the Signal Corps, Army Service
Forces, has identified, catalogued
and studied more than 10,000
pieces of enemy signal material—
material which daily gives up im
portant Information.
The Identification Service has
found, for example, that German
design was frozen flve years ago.
Although the freezing made for
speed in production,
obtained
further through interchangeability
of parts, it has boomeranged—the
Nazis have been unable to keep
pace, at least in this line, with the
rapid-fire technical developments
of the United Nations. Basically,
the German equipment is sound,
but often too bulky for completely
efficient field service.
German psychology is clearly re

vealed in the equipment handbook
furnished each Nazi soldier. Given
minute instructions about each
piece of equipment, nothing is left
to the German’s imagination. He
can’t make many mistakes if he
follows the Instructions, but at the
same time, he is not likely to be
able to adapt himself or his equip
ment to fluid situations.
The majority of the Japanese
radio sets are handmade of Inferior
material—much of the materials
having been purchased on U. S.
distress markets during the depres
sion. The Japanese signal equip
ment is generally small and can be
carried into jungle action, but as
one returning officer remarked: “If
the stuff won’t work in battle—and
often it doesn’t—it doesn’t matter
if it’s smaller and easier to handle
than ours.”
The Identification Service trains
other Signal Corps troops in the
battlefield utilization of captured
equipment. Captured equipment,
after being studied in Washington
and at Signal Corps laboratories, is
sent to communications schools for
study by men in training.
123

ASSOCIATION NEWS
Pacific Coast Electronic
Mfrs. Assn.
Over sixty of the leading elec
tronic and component parts man
ufacturers in the west have formed
the West Coast Electronic Manu
facturers Association. Sol Smith
has been appointed secretary-man
ager and can be addressed at 811
W. 17th St., Los Angeles 14, Calif.
The newly formed organization,
which reports having approval of
the Army Signal Corps and also of
the WPB, was to function as a com
plete West Coast Unit at the for
mal induction of officers immedi
ately following its January meet
ing.
The present prime objectives of
the members in the Association are:
1.—Full utilization of existing man
power and manufacturing facilities
of the electronic industry in the
West. 2.—Supply of all proper information
interested Govern
ment agencies which will allow
the Pacific area to make full con
tribution to the war effort. 3.—
Clarifying various Government reg
ulations and rulings and dissemin
ating the information to all mem
bers. 4.—Attempt to secure uniform

consideration on problems affect
ing renegotiation and termination
of contracts, selective service, wage
stabilization, and other matters of
mutual interest. 5.—Distribution of
information amongst the member
ship as to commodities manufac
tured by them, thus enabling them
to utilize the facilities of West
Coast manufacturers to the fullest
possible extent by their purchasing
departments.

Conventions and
Meetings Ahead
Institute of Radio Engineers (330
West 42nd Street, New York),
Feb. 2, New York.
Radio Club of America (11 West
42nd Street, New York), Feb. 10,
Columbia University, New York.
American Physical Society (Karl K.
Darrow, Columbia University,
New York), Feb. 25, 26, Brooklyn,
N. Y.
Society for Measurement and Con
trol (New York Section Meeting),
Feb. 29, New York.
Optical Society of America (A. C.
Hardy, MIT), March 2-4, New
York.

New Panel and
Committees for RTPR
Some additional represents\
on Panels of the Radio Techn.
Planning Board is to be author
Because their particular probi
are not entirely amenable to >
tions that might suit stands. ।
broadcast conditions, intematioi u
broadcasters have sought and re
to be permitted representation
through a Panel all their own,
bringing the number of Panels up
tu fourteen. Other interests which
have requested representation an
various Panels include the rail road people who see the need for
careful consideration of the possi
ble use of radio for communica
tions and for other uses peculiar to
railroad operation; and the larger
taxicab companies similarly want
attention to possible use of radio in
the more efficien t handling of taxi cab fleets. Both are to have repre
sentation through the formation of
committees to work with interre
lated committees on the various
panels, and thus will be afforded a
voice in determining final reports
and recommendations.

Chief Engineer Jett Appointed
Member of FCC by Roosevelt
a The selection of FCC Chief Engineer Ewell K. Jet'

Hwell K. Jett, who siven up the post of Chief Hnuiueer of
FCC to become a CominisMioaer. haa had Iona experience in
administrative work nnd is considered an allocations expert

as a member of the Federal Communications Commis
sion by President Roosevelt is regarded as a merit ap
pointment of the highest quality and places on the
Commission an outstanding Government radio engi
neer and a most able administrator and executive. Lt
Jett, who is a retired Navy officer, has been a main
spring in the allocations of radio frequencies since he
left the Navy and came with the former Federal Radio
Commission in 1929.
The very broad background and experience of Com
missioner Jett in Governmental radio engineering ac
tivities and in communications in all its fields will be
invaluable to the FCC in its coming postwar problems
in allocations of radio frequencies and the planning
for the many new radio and electronic services. H
has the particularly important post in the present
postwar technical planning of the radio-electronic in
dustries of being the FCC Observer on the Radic
Technical Planning Board with which he has closely
worked since its inception. During the creation of the
RTPB he was the liaison representative of the FCC
and the Federal Government with the Radio Manu
facturers Association and the Institute of Radio Engi
neers, and in the initial conference which led to the
RTPB establishment, he was a major participant.
The new Commissioner has also directed the al loci(Continued on page 236)
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Nothing Like Being Rugged, Eh Kid?

Our mechanized
Army must have
brains, but brawn still
counts. The big fellow
wrestling interminably with 155 millimeter
shells serves his greedy howitzer with the
broad back developed by endless months
of bone-tiring drill.
If it cannot take the jolts, vibrations,
concussions, and extreme atmospheric
variations of mechanized global war, the
best electronic fighting equipment in the
world is useless. Hearts of this combat
equipment — electronic tubes — have two
strikes against them from the start. Inher
ently delicate and fragile by nature, still

they must be as rugged as the men who
depend upon them.
Bump, vibration, immersion, life, and
other punishing tests prove the mettle of
Hytron tubes before they leave the fac
tory. More important still, results of
these tests form the basis for continual im
provements in construction and process
ing. Throughout manufacture — in stem,
mount, sealing-in, exhaust, aging, basing,
and test departments — engineers, fore
men, and skilled operators are cease
lessly striving to achieve in Hytron tubes
not only the tops in electronic perform
ance, but also the peak of dependable
stamina which combat demands.
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WHAT’S NEW
Devices, products and materials the manufacturers offer
ard electrodes are of stainless steel, but
may be made of any specified metal, and
they are mounted in any of several types
of support to meet local conditions.
Each electronic switch
fitted
standard, with an auxiliary emergency
tube circuit which automatically gives a
the operation
signal and carries
should the regular electronic circuit fail
for any reason. Once installed it requires
no attention. The manufacturer is the
Trlmount Instrument Co., 37 West Van
Buren St., Chicago, Bl.
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Stratosphere Chamber

Model 20S100 stratosphere chamber Is
one of a number of special types of such
equipment manufactured by Tenney En
gineering, Inc., Montclair, N. J., this one
having been completed for Eclipse Avia
tion. The chamber is designed to pro
duce a temperature of —100 deg. F. and
to simulate conditions at an altitude of
53,000 ft. Work space measures 30 x 30
x 36 in Such cabinets are supplied for
three ranges of low temperatures: —40
deg., —70 deg. and —100 deg. F. Tem
perature-humidity cabinets also are sup
plied but without the altitude feature.
Humidification facilities are standard
with all cabinets.

New Fastener

Elastic Stop Nut Corp, of Amen a,
Union,
has acquired world rights
to a new fastener which will add to the
scope of this company’s work in present
war production as well as in postwar
commercial use. The new fastener !s a
spring-lock lightweight unit of rugged
construction suited for holding engine
cowlings of high-speed war planes and
for radio equipment,
any point
quick-acting vibration-proof,
where
non-rattling fastening is needed
CONTROL

Level Control

The Trimount electronic control func
tions on the principle of variations in the
emission
electrons
volume
standard high current amplifying tube.
When the contents, (liquid) of a contain
er make contact—or leave contact—with
an antenna or metal rod electrode that
is mounted on insulated supports in the
container, the volume of flow of elec
Irons in this tube is changed. This
variation in electronic flow activates a
magnetic relay to open or close an elec
trie load circuit. Because the voltage
impressed on the electrode is Jess than
1 millivolt and the current is .1 milliam
pere, all possibility of chemical reaction
on the contents is eliminated. Stand-

Marking Fluid
Remote-Control Breaker

The new Klixon, D-7229, D-7230,
D-7231, remote-control circuit breakers
are designed for operation and control
of any remote electrical load. These
breaker-relays indicate circuit operation
and can be reset from a control panel.
The breaker is calibrated to precision
tolerances and will carry at least 115
per cent of rated current continuously,
and will ultimately trip at 125 per cent
of rated current in an ambient of 25 deg.
C. (77 deg. F.). The actuating element
in the circuit breaker is the snapacting
Spencer disk which provides positive
make and break. Thin disk is unaffected
by motion, vibration or shock encountered in aircraft and mobile equipment.
Breakers can be had for trip-free
non-trip-free operation, and nre avail
ble in three frame sizes with current
ratings from 35 to 200 amperes for cir
cuits up to and including 30 volts de
or 220 volts ac. Manufacturer is Spencer
Thermostat Co., Attleboro, Mass.

Identification marking fluid is being
compounded in twelve different distinct
colors by the Dayton Rogers Mfg. Co..
2835 Twelfth Ave., South, Minneapolis, to
coincide with arbitrary code system in the
average stockroom. The compound may be
used on layout work or in inspection de
partments, for the identification of metal
parts, etc. The use of the fluid does not
require polishing or finishing of the mais simply
identified
terial
brushed on and dries instantly. A re
mover obliterates part numbers and
other Identification marks no longer
needed. Packed in handy combination
brush-in-cover containers for shop use.
Ink pads and marking pens are also fur
nished with this identification material

Insulating Varnish

The Watson-Standard Co, Pittsburgh,
Pa., has developed
new insulating
varnish. Although formulated without
the use of critical materials, the new
product is intended to equal prewar var
nishes. The new product designated by
the manufacturer
ubh of available materials without sacri
fice of any of the requirements of insulat
ing varnish. The new product is heat
enduring, and is resistant to water, acids
and alkali. High dielectric strength.
126
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Don

a
orr

lilts

Dielectrio for precise electrical instruments
must have more than good electric proper

to solvents, chip-proof and

lightweight.

\\ rite for Celanese Celluloid Corporation's

ties—their chemical composition has to be

electrical booklet. It will supph you with

such that they do not promote electro chemi

¡►ertinent facts regarding Lumarith's electri

cal corrosion. Lumarith, cellulose acetate

cal advantages. Complete data on dielectric

plastic, does not form decomposition prod

strength, resistivity, etc. are included.

ucts harmful to copper when in contact with
current carrying wires and

moisture.

In

Celanese Celluloid Corporation. The First
Name in Plasties, a division of Celanese Cor

film and foil form, it is used as a protective

poration of America, 180 Madison 4venue,

lining for coils, tubes, bobbins and spools.

New York City 16. Representatives: Day

Lumarith, too, can be molded into these and

ton. Philadelphia. Cleveland, Chicago. St.

other electrical shapes—in any color, opaque

or transparent. Lumarith is tough, resistant

Louis, Detroit. Los

\ngeles, VI ashington,

D. C„ l.eominster. Montreal, Toronto.

Lumarith Plastics in Film . . . Foil. . .
Molding Materials and Other Forms

A

CELANESE

'Reg. U.S. Pat. Off.
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250,000 l oh Capacitor

The .02 mfd 250,000 volt capacitor illu
strated is the latest type industrial
specialty unit. It consists of liquid impregnated capacitors housed
wet
process porcelain tube and filled with a
liquid dielectric. The end caps are the
Westinghouse solder seal type which act
both ok u mounting arrangement and
terminals. This unit is built for total
submersion in salt water and for opera
tion under the severest condition. Voltage

ratings range from 7,500 volts to a quar
million volts in single units.
Manufactured
Industrial1 Specialty
1725 West North Ave. Chicago 22,

The alloy contact
presses gaim
the inside surface of the winding
control is supplied with or v
switch, in resistance values up t<
u.uns, linear tapers only; and is
at 1% watts.
Production Plugs

Developed for use with the Rot.
in testing electronic equipment,
production plugs are now generally
able. Plugs are 5 in. long and
in diameter, so that the handle wi
ject above the average if tran

condenser, making it readily accessible
They have a heavy steel barrel and ar
fitted with a wooden handle to perm.
ready removal from socket. All pins ¿fl
case hardened steel and may be re; lacefl
when worn or broken. In both the ectfl
and loktal plugs, the center key extendfl
through in the form of a threaded rfl
to permit u cable to be fastened firm«1
in position without strain on pin con
nections. In addition to the octal art
loktal types, these plugs are availaW
in 4, 5, 6 and 7 pin models, small an!
medium
Manufacturer is Communica
tion Measurements Laboratory,
111
Greenwich St., New' York.

Wire-Wound Controls

Crystal Holder Sockets
33002 and 33102
Plus new 33202 for CR1
In addition to the original 33002 and
33102 exclusive Millen "Designed for
Application" steatite crystal holder sock
ets there i s now also available the new
33202 for the new CR1 holder. Essential

A new space-saving wire-wound
trol. Type 43, has been developed by
Clarostat Mfg.
Inc., 285-7 N. 6th
St., Brooklyn, N Y. This midget control
measures 1% in. in diameter by 9/16 in.
behind mounting surface. The bakelite
body is completely enclosed by the dusttight metal cap, or by the attached
switch. The control virtually' matches
in both size and general appearance the
well-known Clarostat Type 37 or midget
composition-element control. The wire
winding is curved and held in n con
centric slot in the molded bakelite body.

Data:
Type

P*n Dia.

33002
33102
33202

.125
.095
.125

Pin Spaànt
.750
.500
.500

Tiny Fluorescent Lamp

No larger than n marble, a new fluor
escent lamp has been developed br
Westinghouse Electric & Mfg. Co., Eas
Pittsburgh
For the first
modern fluorescent lamp efficiency hai
been obtained in & miniature size lig ;
source. The lamp contains two s iul
electrodes in a gaseous atmosphere a
discharge takes place w'hen about
volts ac or 140 volts de is applied a< mi
the electrodes. This creates an ultra
violet radiation that is retransformed I
high efficiency) Into a green light-a-I
complished by the phosphor coating oi
the interior of the bulb. Other colors art
possible but green phosphors convert
‘‘black light" to visible light most effi
ciently. A tiny resistor in the lamp has
stabilizes current flow after discharge be
gins.
Ionization Gage

JAMES MILLEN

A new Ridenour-Lampson lonixaior
gage control and indicator requires r.
meter, plate current of the gage f >1*
being indicated by a 6E5 tube both dur
ing normal operation and during the cut
gassing operation. The current tn ml roamperes is read directly from a s al«
50-scale divisions fron
calibrated
0-100 in which full scale reading may t*
0-10, 0-50 or 0-250 mm»
either 0-2.5,
depending upon the setting of a raagt
selector. Shadow angle of the eye of h’
6E5 caft be set reproducibly to abiui
l/50th of full scale. Provision is made for
plugging tn a plate microammeter or a
protective sensitive relay. Manufacture!
is Herbach and Rademan Co., 522 Mar. el
St., Philadelphia, Pa.

N OFFICE AND

MALDE
SACHU
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AMERTRAN HERMETICALLY SEALED TRANSFORMERS FOR 400 CYCLE OPERATION

is* I bit

tendi

uiabu

fluor

Anyone familiar with AmerTran test methods will understand why
the worst conditions of warfare only serve to bring out the best m
AmerTran Hermetically Sealed Transformers. Random units from
the production line are constantly subjected to immersion, impact
and vibration tests often exceeding in severity those prescribed by
the government. Thus, we speak conservatively when we say
AmerTran Hermetically Sealed Transformers conform to today’s
rigid requirements.
Used as transformers, Wave Filters and Reactors in the latest 400
cycle apparatus, these magnetic components may be specified with
absolute assurance of dimensional conformance and uniformity.
The enclosing cases and terminal boards are die made, meeting close
tolerances. In all, AmerTran Hermetically Sealed Transformers
are worthy products of a company that has specialized in trans
former manufacture for more than forty years.

ultra
Mi tat

AMERICAN

TRANSFORMER

COMPANY

I outaii ro-

AmerTran

>f tin
about
le foi
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titlien rlug
Made in black or red regular bakelite
as well as in low loss brown mica, fil d
bakelite for rf uses, No. 37212 plug,
made by James Millen Mfg. Co., Inc.,
Malden, Mass., has a small circular <1—
pression on top for color coding or polar
ity indication. The plug is designed pri
marily for use with No. 37222 captive head
posts and No. 37202 plates, has standard
H in. spacing.
Substitution Sockettes

That tone is so rich and full I can almost see the orchestra!

TN THOSE DAYS YOU DIDNT CALL KT

... but the "juke box” application of electronics back in 1928 was

just as revolutionary as some of the electronic devices which are

reshuffling military methods today... and may be reflected in your business
operations tomorrow! Having designed and built the first commercial portable

radio, Operadio naturally appeared among the pioneers who converted music
reproduction from a purely mechanical to an electronic process. When the pres

sure of war work eases, the application of electronics to your product or process

A complete line of adapter sockettes
has been developed by J. F. D. Mfg. Co.,
4111 Fort Hamilton Parkway, Brooklyn,
N. Y. to permit the substitution of avail
able tube types for tyres difficult or Impossible to get. Adapters are completely
wired, largely eliminating the need for
re-wiring sets. Adapters include: Loktal
to octal; 5-prong to octal; octal to 4prong; octal to octal; loktal to 5-prong.
and others to permit a great variety of
substitutions.

Shockproof Relay

Designed for airplane use where the
utmost precaution must be taken against
unintentional operation Type 17AXX re
lay will withstand acceleration tests of
better than 90 gravitational units. De
spite Its rugged construction, the relay
Is small in size, and light in weight. Units
of this type are regularly supplied with
series coils for any direct current, or with
shunt colls for use on 12- or 24-volta de.
The manufacturer is Struthers-Dunn,
Inc., 1321 Arch St., Philadelphia, Pa.

Two-Way Terminals

Developed by Aircraft-Marine Produ
Inc., Harrisburg, Pa., the Interlocki:
studs allow two or more terminals to be
used on a single stud where there are no
barriers to control the positions.

will find seasoned engineering and manufacturing "know-how” at Operadio.
OPERADIO PLANT BROADCASTING FOR MUSIC AND VOICE-PAGING

. . . FLEXIFONE INTERCOMMUNICATION

oPERADlo
OPERADIO MANUFACTURING COMPANY, ST. CHARLES. ILL,
SYMBOL OF ELECTRONIC

EXCELLENCE SINCE 1922
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AIL SHAPES AND SIZES
Round, conical, square, rectangular,
spooled, etc. Small or large. Ends
tapped as required. Glazed or unglazed.
With or without metal hardware.

Aiany stock items. Others made
promptly to specifications.

BUY
WAR BONDS
"for great
achievement'

STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA
ELECTRONIC INDUSTRIES
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NEW PATENTS ISSUED
FM, PHASE, DIRECTION
AND POLARIZATION
MODULATION
Direction or Polarization
Modulation

LABORATORY
STANDARDS
Standard Signal

Generators
Square Wave
Generators
Vacuum Tube

It is intended to minimize fading and
to receive signals within the dead zone,
and further away. Either direction of
propagation or direction of polarization
of the wave is varied; a transmitter for
the former method is illustrated.
The unmodulated output of the oscilla
tor tube 11 is radiated from dipole an
tenna 13. Dipole antenna 13 lies parallel
to the surface of the earth, a quarter
wavelength
similar dipoli
antenna 23 is placed parallel to antenna
13 and lies one quarter-wavelength from
antenna 13 and one quarter wavelength
above the surface of the earth; it acts
as reflector for the waves radiated from
antenna
By
does the ground.
tuning circuit 24, 25, 26, the reflecting
properties of antenna 23 may be controlled and the direction of maximum
radiation varied in a vertical plane.
Tube 26 is the tuning element, it is con
nected so as to operate as capacitance.
Its magnitude is controlled by the voltage
across resistor 39. Any change in this
voltage causes a change in resonant fre
quency of the circuit and, consequently,
in the direction of maximum radiation.
With switch 47 in the position shown,
audio signals from microphone 42 are am
plified and applied to resistor 39 so as
to change the direction of maximum
radiation from antenna 13 in accordance
with the intensity of the audio signals to
be transmitted. The different dotted lines
in the second figure indicate the paths
of maximum radiation at different times.
An ordinary AM receiver may be used
for reception of these signals, which ap
pear to sweep past receiving antenna 63

the beam may
horizontal plane, care being taken in
instances that a reflected beam passes t
receiver only once during each sweep.
switch
Alternatively
downward, the beam radiated from ■,
ter.na 13 will be swept up and down i
a vertical plane at a constant rate (î
instance, of the order of 20 to 50 k
when there is no signal from mlcroph> r
42; this sweep frequency will be e
trolled by the audio voltage amplltv i
Tube 81 continuously supplies controlin
oscillations, the frequency of which k

voltage.

modulated by reactance tube 80 who
has its grid 103 connected to audio am
pllfier 43. A special receiver designed for
this type of modulation is shown; it de
tects a carrier wave intermittently pa
ing the receiver with a frequency depei.
ing on the audio voltage.
A third type of transmission is produced
with switcli
upward positivi
The beam of antenna 13 is swept up ami
down at a constant rate and the high
frequency carrier
frequency
modulated by varying the voltage on con
trol grid 152 of reactance tube 140 in
accordance with the audio voltages as in
conventional frequency modulation trans
mitters.
instances, the carrim
wave intensity is maintained constant t
minimize selective fading.
In another method described the plane
of polarization of the transmitted wave is
varied between a horizontal and a vertical
plane in response to the signal intensity
A suitable transmitter circuit is shown
and discussed. It has one anten/ia emit

Voltmeters

Noisemeters

TxAMM/rre*

Pulse
Generators
Moisture

/St 141 Mi
/46Ì/4P I148} /O

Meters

MEASUREMENTS
CORPORATION

MUO/O
AMPLIF/td

at es

Boonton, New Jersey
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THIS ORANGE BOX
TUBE PARTS

Typical electronic Tube

puns

II

in GOAT be its »he» have been

stamp»4

STAMPING GIOUNM

drawn

and

fanmod

on

GOAT machine«. are« and pMMt

la Smell Ttvfh Jeb»
Wherever electronic tubes ore made, you will probably see this
orange GOAT box. For GOAT serves almost every electronic tube

manufacturer with a tremendous variety of stock and special parts,
made of any metal to any specified degree of accuracy Because

of experience gained since the days of radio infancy, GOAT has
been able to meet the demands of this industry for greater quality,
durability and quantity production. GOAT'S recognition, today, is
based on this consistent ability to handle tough jobs requiring skill,

precision and efficiency.

METAL STAMPINGS
A

DIVISION
314
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ting horizontally polarized waves and an
other antenna emitting vertically polarIzed waves. The intensities of radiation
of these antennas wh controlled by aud o
voltages in opposite sense.
Any receiver for amplitude modulati n
which ia more sensitive to waves of one
polarization than to the other may l>«
used. Similarly to the three posai ie
modulations of the directional beam, th*
polarized wave may be modulated in th «
ways. The second type of modulation co.,,
sists in varying the frequency at which
the plane of polarization changes in a cordance with the intensity of the mod
ulating signal; while in the third type of
modulation, the plane of polarization ia
varied at a constant frequency and •
carrier wave is frequency modulated.
H. W. Kline, General Electric Co., (i )
Feb. 21, 1941, (I) Nov.
1943,
2,334,011.

Reactance Tube Modulator
The cathode of the reactance tube 1
is returned to ground through a network
RC; C is a complete by-pass at the opera
tion frequency of the oscillator (10, C*
Li) but is effective at the modulation
frequency so that voltages of modulation
frequency and below are developed across
R. These voltages are degeneratlvely fed
back by lead 40 and resistor 19 to control

grid 21 of tube 20. Distortion inherent in
the audio amplifier tubes 20,
and in
reactance tube 2 is reduced by the nega
tive feedback. Another embodiment in
corporating automatic frequency stabtlization
described and claimed.
Rankin, RCA, (F) Dec. 5, 1941, Nov. 23,
1943, No. 2,334,72«.

through scientific research
exercise the greatest
PLANS
the peacetime world are those which are
uence
continually being revised as new information is revealed.
(OSTWAR

For that reason, long-range planners are turning now
position to reveal new scientific
to organizations
findings.

Sperti. Inc. is sudi an organization

For Sperti is more than a manufacturer of navigation
instruments, more than a producer of advanced elec
tronic and irradiation equipment, more than a pioneer in
the use of biodynes.
Beyond Sperti there are laboratories devoted to pure
research, staffed by eminent scientists, co-operating in
enlarging the sphere of human knowledge.

FM Tuning Indicator
Two different visual indications,—cor
responding to resonance and off-reso
nance tuning and to presence or absence
of a carrier wave, respectively,—com
bined in one unit make it possible to dis
tinguish between resonance condition and
no signal condition. One indication re
sponds to variation in mean signal fre
quency and the other to signal intensit .
The de component of the detected sig
nal, which varies in amplitude and polar
ity with tuning, ia utilized to provide one
visual indication, in the present example
the light pointer 17 of a polarized milliam
meter. The scale 18 cooperating with
this pointer affords the second indication.

Sperti, Inc. exists to bring their mature discoveries to
the attention of the commercial world.
Through Sperti, Inc. you may acquire information of
great value in shaping your postwar plans. Or the imme
diate future may bring advances of marked importance to
your organization.

To make sure that such information comes to your
attention, it is recommended that you establish and main
tain a contact with Sperti, Inc.

Incorporated
RESEARCH.

DEVELOPMENT,

MANUFACTURING.

CINCINNATI,

OHIO

It constitutes part of the plate of Indicator
tube 20 and is coated with material whk
becomes fluorescent when bombarded wtt^
electrons. Grid 30 controls the electrc
flow to plate 19; its potential is derive!
from the incoming signal over coupling
capacitor 34. In the absence of a receive

ELECTRONIC INDUSTRIES

ESICIWE»

MAXIMUM
STABILITY

STYLE TSM
STYLE TS2B

• EASE OF
STYLE TS$D

ADJUSTMENT

WIDE RANGE
OF CAPACITY

RANGE OF ADJUSTMENT
ERIE CERAMICON TRIMMERS

CHOICE OF

TEMPERATURE

N 300

N 500

TYPE (TEMPERATURE COEFFICIENT x KH)

S shown in the chart above, Erie Cerami
A
. con Trimmers cover the wide range of
temperature coefficients and capacities that

are in most popular demand.
The three available temperature coeffi
cients, zero, -300 parts per million per °C,
and -500 parts per million per °C, provide
a choice that covers most practical ,
applications for temperature com
pensation. The high ratio of maxi>
mum to minimum capacity, com\
bined with a low minimum capacity
i
m each of the four standard styles
I
of Ceramicon Trimmers, allows a
V

wide range of applications. The sturdy base,
silver-ceramic construction, and soldered
connections, assure inherent stability. The
rotor of Erie Ceramicon Trimmers is stamped
with 31 for identification. Temperature
coefficient and capacity range are also
on the rotor.
These and many other features
are completely described in Erie
Ceramicon Trimmer Data Sheets. If
you are looking for a high quality
trimmer that incorporates tempera
ture compensation in its operation,
write for a copy of these data sheets.

Back The Attack—With War Bonds

ERIE RESISTOR CORP
ELECTRONIC INDUSTRIES
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ERIE, PA

LONDON

ENGLAND

TORONTO

CANADA

SOUND OPPORTUNITY
FOR TECHNICAL MEN
W urlitzer—established
ers these engineering positions

signal scale 18 is not fluorescent, thoui?
pointer 17 is at zero position as it wovi.i
also be for exact tuning when scale is
is fluorescent. The two voltages may
connected to any one indicating devi-e
which affords two separate indicatiorW. L. Carlson, RCA (F) Aug 7, 19
(1) Nov. 16,1943, No. 2,334,473.
Phase Discriminator

One of the ac voltages,
the phas
of which are to be compared, is appli I
to plate 11 and cathode 16. The oth r
ac voltage, F», is shaped to produce Jr
termittent pulses and these are impress .!
on the grids 13 and 14 of the twin triod, which are ordinarily biased beyond cut
off. Upon application of a pulse to ? -

Radio and Electronic Development Engineers

Staff Engineer*
Requirements: B.S
Electrical Engineering or equivalent; at least five years’ experience in radio engineering
and research; familiarity with all phases of circuit
development; ability to design and develop engineering
projects.

Development Engineers—
Requirements: Graduate engineer with a minimum of
two years* practical experience in engineering or tech
nical service; natural aptitude for design and develop
ment work; ability to solve detailed engineering problems.
Today—Wurlitzer is concentrating its full productive
energies on fabrication of war materials, with which
those men selected will be associated until Victory is
won. But the long-range plans we are also making
today, foreshadow a future bright with opportunity.
The Wurlitzer technical and engineering staff has been
hand-picked. To it we seek to add qualified men eager
to affiliate with a closely knit, progressive organization
resolved to maintain its top-rung industrial leadership.
-will be forThe men we choose—and who choose
ward-looking, resourceful, earnest in their efforts to
create, improve and perfect. These qualifications are
basic. If you have them and are interested in learning
more about the opportunities we offer, write—telling us
about yourself. An interview can be quickly arranged.
Employment subject to local WMC Regulations.

grids, one of the plates will pass current
depending on the instantaneous polarity
of ac voltage Fi. A corresponding volt
age will be developed across condenser C;
its sign and magnitude is an indication
of the polarity and amount of phase dis
placement between the two voltages F,
and Ft. The voltage across the condenser
will remain unchanged until one of the
plates again passes current S H. M
Dodington, Scophony Corp, of America.
(F) July 22, 1942, (I) Nov. 30, 1943, No.
2,335,265.

ELECTRONIC
INSTRUMENTS
Measuring Phase Differences

The apparatus indicates the phase dif
ference $ between waves e, (f) and et (f)
of equal frequency f. These waves are
modulated with the outputs of oscillators
Oi and ot and ampliiied; the resultant
waves may be considered as having the
same frequency f-f,, but a phase differ
ence
— 2 T A fit, whibh is a periodic
function of time. They are combined,
rectified if desired, and applied to one
pair of deflection plates of a cathode-ray
oscillograph. Frequency A f, controls a
time base circuit supplying the other pair
of deflection plates. The combination
wave will have a maximum amplitude if
0 — 2 r A fit is an even multiple of r
and a minimum If it is an odd multipb

(Continued on page 204)

THE RUDOLPH WURLITZER COMPANY
North Tonawanda, New York
ATTENTION:

TECHNICAL PERSONNEL DEPT.

WURLÏÏZER
THE NAME THAT ME A N 5
13«

TO MILLIONS
ELECTRONIC INDUSTRIES

itself. It is also excellent as the high frequency component of a wide range loud

speaking system. One Type 26-B Loudspeaker provides uniform sound distribu-

tion both as to frequency and power over a horizontal angle of 120

and a

vertical angle of 40 . Made of one piece cast aluminum. 22 wide, 1472 " deep,
and 20 high, including Drive Unit and Adapter. Supplied with heavy universal

mounting bracket. Complete specifications upon request.
I

The Langevin Company
*

INCORPORATED

SOUND REINFORCEMENT AND REPRODUCTION
NEW YORK
37 W. 65 St., 23

SAN FRANCISCO
1050 Howard St, 3

ENGINEERING

LOS ANGELES
1000 N. Seward St, 31

FOR
HIGH ACHIEVEMENT

6 MONTHS AGO, the men and uonien workers of Horni won the
coveted Army-Navy “E” Award for high achievement in producing vital
Anny and Navy materials. These men and women and the management
of Horni pledged their utmost to surpass that record. TODAY, we are
pleased to announce the addition of a star to our flag, LOR CON
TINUED HIGH ACHIEVEMENT . . . fulfilling our pledge. WE AGAIN
PLEDGE maximum war production as our minimum goal . . . until our
fighting men return victoriously.

INVEST
IN
WAR BONDS
& STAMPS

WAR DEPARTMENT
WAR DEPARTMENT

ARMY SERVICE FORCES

«wv.ca or

OFFICE OF THE UNDER UCFETARV

orricca

tha cm.ct

«M0MINCVON

wAaH'NWrON O C.

4 October 1043

Mr. Paul P. Horni, President,
Heml Signal Manufacturing Company,
Rew T*rk, Hr* Tork.
Dear Mr. Horni:

In talking recently with the Commanding
General at on* of our Mediterranean The
atre Army Corps here on a abort trip, he
impressed upon me the urgent need of mln*
detection equipotent of th* (Censored) typo.
This equipaient provldea ua a direct means
of string the lives of our soldiers.

I noted your fine production results of
(Censored) In September and hop* th* man
and women of Horni will continu* to put
•verytbing you have Into production thi*
and th* coming nontha. The need la urgent,
•nd th* mor* s*ta you produo*, th* less
will ba th* pain and anguish at ow fight
ing troops «versess,

28 August 1943

To th* Men and Women
of th* Horni Signal Manufacturing Corp.
310 Hudson Street
N*w Tork, Rew York
I am pleased to infona you that
you have eon for th* second time the ArwyWavy Production Award for meritorious **rvlo** cn th* production front.

You have continued to Maintain
th* high standard that you a*t for youraalves and which won you diatinotlon anre
than alx nontha ago. You nay well be proud
of your achievement.
Tha White Star, which the renew
al adda to your Army-Navy Production Award
flag, is th* symbol of appreciation from
our Armed Poroea for your continued and
determined effort and patriotism.
Sincerely yours,

Slnc*r*ly yours,

H. C. Ingl*a.
Major General,
Chief Signal Offlcar.

Robert P. Patterson
Under Secretary of War

The Horni organization appreciates the understanding and cooperation
of the many municipalities, regarding their own needs for the duration.

HORNI SIGNAL MANUFACTURING CORP.
NEW YORK, N. Y.
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These are

OUR weapons

• Never before in history has a war
been fought with cathode ray lubes, transmitting tubes,
quartz crystals, tungsten wire, X-ray equipment and
other electronic devices.
But these weapons are convincing the enemies of peace
that the days of reckless yvar-making are over. On the
battlefronts,on the oceans, and in the skies all oyer the
work!, these new weapons are saving lives and yyinning
battles for the United Nations, and bringing confusion,
consternation and defeat to the enemy.
^e who make NORELCO electronic products are
doubly proud of these new weapons because, in addition
Io helping to win the war today, they are among the
devices that will build a new and better world tomorrow.
For our A rmed Forces we make Quartz Oscillator Plates;
Amplifier, Transmitting, Rectifier and Cathode Ray Tubes
for land, sea and air-borne communications equipment.
f or our tear industries we make Searchray (X-ray)
apparatus for industrial and research applications;
X-ray Diffraction Apparatus; Electronic Temperature
140

Indicators; Direct Reading Frequency Meters; High
Frequency Heating Equipment; Tungsten and Mohb*
denum in powder, rod, wire and sheet form; Tungsten
Alloy s; Fine \V ire of practically all drawable metals an<!
alloy s: bare, plated and enameled; Diamond Dies.
Ind for Victory we say: Buy More JVar Bonds.

wetco

9ELECTRONIC

PRODUCTS by

NORTH AMERICAN PHILIPS COMPANY, INC.
Esecutive Offices: 100 East 42nd Street, Neu York 17, New York

Factories in Dobbs Ferry, New York; Mount turnon, New 1 ork
(Metalix Division); Eewiston, Maine (Elmct Division)
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Jim:

This Westinghouse development may be the answer to our

heat-curing problems. Imagine putting stuff like plywood between two

plates, and heating it uniformly to 300 deg. F. in 3 minutes, with
radio waves!

This thermo-electronic heating equipment generates heat uni
formly throughout the material—like the "artificial fever" you read

about. Best of all, there’s no overheating of the outside surface
and underheating in the center.

This cuts heating time as much as 95%, they claim, because you
don’t wait for heat to penetrate to the center—it’s already there!

This speeds up chemical reactions, too.
As I understand it, Jim, there are some limitations. Some mate
rials with low "heat loss factor" like hard rubber just won’t heat as

fast as others. Size of surface and degree of dryness required from
wet materials are other limiting factors. But aside from these, I
think we should check into this. Why don’t you give this thing a look?
J-08055

^Rendix Streamlines
Pacific Coast Radio Dir
Bendix Aviation, Ltd., Nor h
Hollywood, Calif., producer of a craft radio and hydraulic equ >ment, is now operating as the I cific Division of Bendix Aviat n
Corp. The change-over from B dix Aviation, Ltd., organized st n
years ago by Bendix Aviation C ).
as a California corporation, will •
feet only administrative and le il
considerations.
Palmer Niche, s,
has been made a vice-president J
the, parent company.
ad
Mel M, Bums will continue as ex< utives in the new division, opei tions and personnel remaining . affected. Principal reasons for i e
change are to streamline corpor..tion activities and to avoid coni ision which has existed because f
the similarity in names of Berni :x
Aviation, Ltd., Bendix Aviatu i
Corp., Bendix Products and other
Bendix subsidiaries

LOW
RESISTANCE
TEST SETS
(BOND TESTERS)

Philips Completes Removal

The modern way to test
bond or contact resistance
down to 0.0001 ohm.

Fast - Accurate
The new Shallcross Low-Resist
ance Test Sets, Types 645 (Army
range) and 653 (Navy range), in
clude all of the features of the
Shallcross Milliohmmeter and
Aero Gun Models while providing
greater portability, ease and speed
of operation.
The Tester itself is supported
conveniently in front of the oper
ator by means of adjustable
shoulder straps. Measurements as
low as .0001 ohm are made, simply
by attaching the fixed clamp to
one side of the bonded surface,
and touching the hardened points
of the Pistol Grip Exploring Probe
to the other side. The weight of the
Pistol Grip Exploring Probe is re
duced to a minimum by incorpo

rating the meters, batteries, etc. in
the suspended Tester cabinet.
In addition to their widespread
use in testing aircraft bonding,
these Shallcross Test Sets are un
excelled for testing railroad bonds,
radio equipment, contact resist
ance of relays, circuit breakers,
switches, and various others. They
make bar-to-bar resistance meas
urements on commutators as sim
ple as taking a voltmeter reading.
The two new
models are similar,
except that Type
645 (Army range)
is 0 005 and 0 5
full scale, whereas
Type 643 (Navy
Range) is 0.003
and 0 3 ohms lull
scale.

. I

I
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Offices of three of the Philips
companies have been consolidated
and now are located at 100 East
42nd St., New York. Executives
and staffs of the wire, electronic
tube, quartz crystal and Elmet di
visions have been transferred from
though pur
Dobbs Ferry, N.
chasing department and all pro
duction personnel will remain
there. The industrial electronics
equipment division, now’ at 419
Fourth Ave., has moved to the new
location, as has the Philips Metalix
Corp., the factory remaining at 896
South Columbus Ave., Mt. Vernon,
N. Y. Philips Export Corp, has
moved from the Hotel Roosevelt,
the warehouse remaining at 437
Eleventh Ave., N. Y., and the serv
ice department at 40 Cedar St.,
Dobbs Ferry, N. Y.

RFC Money for
IOO Plants
Defense Plant Corporation, sub
sidiary of RFC, has financed 100
plants doing radio and scientific
work, according to Secretary of
Commerce Jesse Jones. Last spring
the number was 54, the bill being
$60,000,000. Present commitments
are up nine million and a little
more

WRIT! FOR "BOND TESTER" CATALOG

ANEPA Cuts Staff

OHALLCROSS MFG. CO.
ENGINEERING • DESIGNING

- MANUFACTURING

The Army-Navy Electronic Pr •
duction Agency has dropped nearly
one-third of its staff, as compared
with the middle of 1943. The rt duction amounts to about 50 p< r
cent in the Washington headquar
ters personnel, and 28 per cent in
the field staff.
ELECTRONIC INDUSTRIES
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THE BOSS IS POUTING BECAUSE
HOGARTH WON'T TRADE

HIS ECHOPHONE EC-1 F0R
ANYTHING WHATSOEVER"

Echophone Model EC-1
(Illustrated) a compact communications
receiver with every necessary feature for
good reception. Covers from 550 kc. to
30 me. on three bands. Electrical band
spread on all bands. Beat frequency oscil
lator. Six tubes. Self-contained speaker.
Operates on 115-125 volts AC or DC.
ECHOPHONE RADIO CO., 201 EAST 26th ST., CHICAGO, ILLINOIS
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Speed Made Reeve» VP
Hazard E Reeves, executive vic
president, Reeves Sound Labor
Lories, 62 W. 47th st, New York
N. Y., announces the appointme
of William C. Speed as vice-pre.
dent in charge of manufacturii
Mr. Speed, who has, since the c
ganization of the Reeves compai.
been identified with crystal pr
duction, is a director of the co:
pany as well. He is also vice-pr
ident of Audio Mfg. Corp., Sta:
ford. Conn , and New York Pi
to his present work, Mr Speed w
associated with the Vitapho
Corp., Paramount Studios. Paris

IW

t
,
-

-

r
s

Harper irith Haine»
S. M Harper, one of the deans
among manufacturers’ represent tives, is now general manager and
chief engineer of the Haines Mf
Co., Brooklyn, N. Y„ manufacturer
of laboratory apparatus and high frequency heating equipment.

Salinger at Earn »worth:
Henroteau Added to Staff
fl HEN Faraday fiddled with bits of wire a

century ago,

he dreamed of a new electrical age. A skeptical politician

asked him what good his electricity would produce and the sci
entist answered tartly, "Some day you will be able to tax it.”

After the war the twentieth century results of electrical

science, shaped and tested by military needs, will transform

the world. And at the core of this technical revolution will be
the coordinator of electronic energy—the transformer. In the

most literal sense, Stancor engineers are planning now to con
tribute fundamentally to the transformation of the future.

After a year’s absence devoted to
specialized instructional work at
Indiana institutions, Dr. H. Salin
ger has returned to Farnsworth
Television & Radio Corp., Fort
Wayne, Ind., and will take up ac
tive work in that company’s re
search laboratories. At the same
Francois C. Henroteau
time,
has been added to the Farnsworth
research staff. Dr. Henroteau was
for 14 years, chief of the astro
physics division of the Dominion
Observatory in Ottawa and is well
known for his astro-physics and
television research work.

STANDARD TRANSFORMER CORPORATION
1500 NORTH HALSTED STREET - CHICAGO

Afaiiujacturers of quality transformers, reactors, rectifiers,

power packs and allied products jor the electronic industries.

Dr. H. Salimger who hn« rrtwrard
tn rrænrcb dutiOA for Fornawiirth
ELECTRONIC INDUSTRIE«
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-^¿-HARNESS
FOR A MODERN . . .
WAR HORSE

he ignition harness can well
be described as an airplane engine’s nervous
system. One of Connecticut Telephone and
Electric Division’s latest war assignments is
the production of this assembly for the manu
facturer of a world-famous aircraft motor.
“Connecticut” war production also includes
military field telephones, head sets, switch
boards, electronic devices and special igni
tion parte.
A pioneer in communications and ignition
systems, this division of Great American
Industries, Inc. is geared for advanced

—

engineering and manufacturing of precision
electrical parts and equipment. When you
are planning electrical or electronic improveniente in
your postwar
products or
manufactur
V,£Ì2RY AND JOBS
ing methods,
AFT! it VICTORY
our develop
^"<<«nhoidi^lhelln<!
ment engineers
2?
nB®don. Nevw
are ready to
offer construc
y« don-, nMd.
tive help.
,
bond.
i„ lomom)u

CONNECTICUT TELEPHONE & ELECTRIC DIVISION
MERIDEN

!

★

^¿^.CONNECTICUT
© 1944 C. 4I., Inc.. Meriden. Conn.
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rower Tube Division
Added by Machlett

to the

Engineered for
FASTER CONTACT BREAK
You can now design your product for better Snap Action
Switches.

1. Better contact pressure is maintained until the
snap-action is actually begun.
2. The contacts break with maximum accelerating force.
Those two facts account for the rapidly rising preference
for ACRO-SNAP Switches. The spring forces involved are
engineered to compel one spring to “trigger” the other.
So regardless of how slowly the actuating member is oper
ated, the contacts break with optimum acceleration. Care
ful analysis also shows that good contact pressure is
maintained until the snap-action suddenly takes place.
These facts are borne out by laboratory tests in. industry
and by record breaking performance in all branches of
the Armed Forces. In writing, kindly explain details of
applications you contemplate.

ACRO ELECTRIC COMPANY
1308 Superior Avenue, Cleveland 14, Ohio

Mirfavl Swtíti

Machlett
Laboratories,
Ire.,
which has its home office in
Springdale, Conn., has opened a
power tube division in Norw< k,
Conn.
Machlett is the pion er
producer of X-ray tubes in : iu
country, and for a number of ye rs
has been a leading source of sup
ply of tubes for the X-ray equip
ment industry here and abroad.
The production of X-ray tu^s
demands the utilization of an as
sortment of specialized skills
id
talents which extend considerably
more deeply into the fields of gl is
fabrication, metallurgy, and hi >
vacuum technic than do other
conventional branches of elec
tronics. The reason lies in the fact
that X-ray voltages (50,000 volt
upward into the millions) are so
much higher than those hereto
fore encountered in most electronic
devices. However, many of the new
applications now being developed
under pressure of wartime needs
are based on the use of elevated
voltages, thus imposing sharp new
requirements on tubes for their
operation.
Apply X-ray

tube technic

To get some of these devices out
of the laboratories into large-scale
use in the field has been largely
a problem of tube production. By
the application of X-ray tube pro
duction technic to this problem,
Machlett Laboratories have de
monstrated remarkable capacity in
relieving this bottleneck.
The beginning was made in their
Springdale plant, but the need for
additional facilities to be devoted
specifically to the production of
tubes other than X-ray types soon
became apparent, and led to the
establishment of the plant in Nor
walk. Work on the new plant was
started late in 1942, production on
a pilot scale was started in the
Spring of this year, and full-scale
production of several badly-needed
tube items for the U. S. Signal
Corps and the British Air Commis
sion has been in progress for some
time.
Machlett Laboratories have indi
cated that they expect the added
laboratory facilities and additional
production capacity to enable them
to develop and make available st: 11
more advanced types of X-ray
tubes after the war. They also ex
pect to offer a comprehensive line
of tubes of the high-power, highvoltage and ultra-high-frequency
varieties.

Westinghouse Men Move
iIhrrlmirl i'litiierr

Wprtt filmic Suit

Editorial Service of Westin
house Electric & Mfg. Co. has bet n
moved to the Park Building, Pitts
burgh. The new address is 3' 6
Fourth Ave.
ELECTRONIC INDUSTRIES
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FIGHTING COMPONENTS
for FIGHTING EQUIPMENT

B & W COILS ani ANTENNA TUNERS

for the Hallicrafters-built SCR-299
In the vanguard of invasion, you’ll
find the SCR-299 Mobile Radio
Unit built by Hallicrafters—and, in
this famous unit, you’ll find B & W’s spe
cialized facilities well represented.

facilities for electronic equipment
yJE-S production, but B & W engineers
collaborated closely with Hallicrafters on its design and construe*
tion details.

Standard B & W Air Inductors with rugged,
armor-type construction take competent
care of all amplifier plate coil requirements.
Not only is the complete Antenna Tuning
Unit a product of the specialized B & W

Proud of their part in the SCR-299, B&W
engineers welcome similar assignments
where the utmost in performance, rugged
ness, and dependability are prime
considerations.

AIR INDUCTORS • VARIABLE AIR CONDENSERS
ELECTRONIC EQUIPMENT ASSEMBLY

BARKER & WILLIAMSON
235 FAIRFIELD AVENUE. UPPER DARBY, PA.

PRECISION PARTS

MICHIGAN’S FM STATE
POLICE SYSTEM
(Continued from page 95)

FOUR FACES—-ALL ACES

All transmitters in the Michigan
State Police system are phase-mod
ulated. A pair of 7A8 balanced
modulators produces approximately
a 400 cycle phase upset of the out
put of the crystal oscillator. This,
when multiplied 32 times through
out the following quadrupling
stages, produces a 15 kilocycle devi
ation each side of center carrier
frequency.
Fixed transmitters

There can be no let-up to the ever-in
creasing bomb-loads that America's
smooth-working planes must dump on
the enemy. The outstanding performance
of these great bombers and fighters is a
tribute to American Industry.
The magneto-shaft illustrated is only
a small part of a complicated aircraft
engine, but it is typical of the careful
machining that is bringing our boys back
alive from so many dangerous missions.
This shaft must be cylindrically-ground
on 6 different diameters and 4 separate
faces, and both the faces and the diameters
must be ground to a 12-16 micro finish.
Ace has learned a lot from the exacting
standards of production for war. The
knack, and the modern machinery that
have made possible mass-production
methods without sacrificing high stand
ards of accuracy, open new possibilities
to post-war manufacturers.
If you are thinking in terms of small
parts that call for stamping, machining,
heat-treating, or grinding, it will pay you
to consult with Ace. Quotations from
samples, blueprints, or sketches.

The complete story on Ace facilities
and capabilities. Send for a copy.

ACE
ACE MANUFACTURING CORPORATION
for Precision Parts

1299 E. ERIE AVE., PHILADELPHIA 24, PA.

14»

Two sizes of fixed station trans
mitters are in general use in the
system. For the smaller areas, 50
watts output is used, while the
larger produce 250 watts. Both are
now standard Motorola FM trans
mitters and need no further de
scription with the exception that
they were specially constructed to
allow installation of two receivers
to facilitate reception of split fre
quency operation.
At the outset of the program,
after the engineering and design
requirements were standardized
and specifications created, the state
police engineers started the tre
mendous task of field surveying
each location to determine what
was needed in the way of power,
antenna height, and location, so
as to cover adequately each area
two-way with the patrol cars, and
to furnish reliable point-to-point
communication between East Lan
sing and the district headquarter
stations.
At each survey the initial objec
tive was to cover the area with a
minimum amount of power in order
to lessen sky-wave or skip interfer
ence as well as interference between
network stations.. Actual test com
munications were conducted at each
proposed antenna site with portable
equipment. Field measurements
were taken and the height of the
antenna tower thereby computed.
The actual location of the tower
was dependent upon the noise
level.
In many cases the station was
built five to ten miles from the con
trol point, at great expense, involv
ing property procurement and con
trol line rental, in order to insure
perfect coverage. An attempt was
made in each instance to increase
the antenna height or improve the
location, rather than increase the
power output. A coaxial antenna is
used at all stations and is fed by
% in. concentric, gas-filled trans
mission line.
Due to the long distances of
communications from Michigan’s
patrol cars, as much as 50 to 60
miles in many places, it was de
cided to standardize upon a power
output of 50 watts for all mobile

transmitters. This transmitter u. s I
a pair of 807 tubes in the outj t
stage and, when using the recen r
power to supply current to sta; s
preceding the final amplifier, a
power output of 60 or 65 watts s I
realized. This also has now oeco e
a standard Motorola mobile tra smitter.
All mobile antennas are
w; e
roof-top-molybdenum steel rc is
mounted through the center of t e
top upon a coiled spring which lows them to strike obstructions
without damage. They are fed w h
Copalene concentric transmiss n
line. Due to a slight mismatch t tween the transmission line a d
antenna, standing waves appt; r
upon the line which result in poh .s
of high and low impedance. For
this reason, the length of the line
is critical and it must be termina ed at an impedance slightly high« r
than Its characteristic impedan e
to match the base of the whip.
All mobile units are first mounted
upon a piece of % in. treated ply
wood covered with copper screen.
This, in turn, is floated in rubber
mounts on bolts which have been
electrically welded to the floor of
the trunk compartment.
This
method has proved superior to
screwing the base plates directly
to the metal floor, especially from
a water damage standpoint.
All fixed stations operate upon a
frequency of 37,500 kilocycles, while
mobile units transmit on 37,380
kilocycles. This split frequency
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INSTALLED THE STATE-WIDE
3-WAY F-M POLICE RADIO SYSTEM
FOR THE STATE OF MICHIGAN

45 CENTRAL STATION

TRANSMITTER-RECEIVER

UNITS AT POLICE POSTS

THROUGHOUT THE ENTIRE
STATE OF MICHIGAN

260 PATROL CARS USING 50 WATT TRANSMITTERS

AND 2 CRYSTALS FOR DUAL-CHANNEL 3-WAY OPERATION

REMOTE STATION
HOUSING TRANSMITTER
¿ND DUAL RECEIVERS AT
BASE OF ANTENNA TOWERS
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Filters and Transformers
Through years of exacting experience has come the

operation for a system of this n ig-1
nitude has advantages, particul rly I
in that at no time can ano aerl
fixed station cover up the weak ,g I
nals from a mobile unit which iiayl
be operating at the area fringe it I
does, however, eliminate car-to carl
transmissions due to the fact iat|
all mobile receivers are tunee toI
37,500 kc, while transmitters jp. I
erate upon 37,380.
Each fixed station is equi. >ed|
with a switch which allows the p-|
erator to cut off his 37,500 kc f <ed
station receiver which is at the
transmitter remote location,
his
leaves only the output of the no
bile receiver on the control me
and greatly facilitates copyin a
mobile unit with a weak signal I
This is seldom used, however, tor
all mobile receivers are adjusted
with higher audio gain which re
sults in mobile signals predominaing over fixed station transmis
sions.
As car-to-car transmissions may
at times be highly important, Mich
igan has installed the extra 37.500
kc crystal in each car, which may
be switched into the circuit by a
small push-to-hold switch mounted
upon the control head at the driv
er’s fingertips. As the two frequen
cies are but 120 kilocycles apart,
the various tank circuits in the
transmitter are able to follow this
frequency change with but little
loss in efficiency. Reliable car-to
car transmissions are possible over
distances up to 20 miles, and even
beyond, when one of the cars seeks
a more favorable location from
which to operate.

built-in performance standard that has made ADC

Filters and Transformers the choice of men who
is the watchword of every Filter and Transformer
bearing the ADC mark...high operating efficiency

is the inevitable performance record. If you have a

critical design or production problem ... something
unusual... something that calls for more than the

ordinary, then pin your faith to ADC Products. They
will never fail you because they are

dependable —

under all service conditions.
In addition to Filters and Transformers, Audio De
velopment Company manufactures an extensive
line of specialized communication components —
reactors, equalizers, key switches, jacks, jack
panels, plugs and other electronic equipment.

2833 13th Ave. S., Minneapolis, Minn
150

Little interference

In spite of the unusually large
number of stations operating in
the Michigan system, all on one
frequency, very little interference
is encountered. In the Detroit area,
for example, four class B stations
(250 watts of power and 200 ft
towers» operate within a 40-mile
radius, all able to cover Detroit’s
highly industrial area. Ten to
twelve patrol cars operate out of
each station, without interference
from any one of the other stations.
At all times they can communicate
with any one of the other stations
However, when their own station
transmitter comes on the air, it
completely obliterates the other
three. This is due to the well known
characteristic of FM, in which the
strongest signal takes control. Thu
again calls for a comprehensive
study in the design, antenna loca
tion, and height, as well as the
power output of any multi-stat ion
system. As long as a 2 to 1 power
ratio is maintained, no loss of com
munication will result from other
transmitters in the system.
This immediately creates a rea
son for single frequency operatior
ELECTRONIC INDUSTRIES
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equipped. It further provides sin
plification of the State’s monitor
and communication problem with
these county and city agencies
Under this system only one receiver
operating on 33,100 kc will be re
quired in each state station; where
as, at present they are compelled
to install as many receivers as there
are frequencies in operation.
I for not only state systems but a
stations in a county network or
city network which will definite:
eliminate, once and for all, the is
lated communication problem w >
have at the present time by tl adoption of separate and rando:
channels of communication by ac
jacent county or city instrumenta ities.

System operation

Pincor’s number one job right now is to supply fighting

men with fighting tools. Our plant is on an all out war
production schedule but our service department is
pledged to make your present Pincor equipment last for

the duration. Bring your service problems to us—but
please bring only Pincor problems; there just aren’t
enough hours in the day to take care of any others.
DYNAMOTORS . . CONVERTERS . . GENERATORS ..DC MOTORS . . ROWER PUNTS . . GEN E-MOTORS

PIONEER GEN-E-MOTOR

5841 WEST DICKENS AVENUE, CHICAGO 39, ILL.
Export Addrett: 25 WARREN STREET, NEW YORK 7,
U.SA. • Cable Addrett, SIMONTRICE, NEW YORK
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BUY MORE BONDS I
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The entire radio system revolves
around the headquarters station at
East Lansing. Here there is a five
thousand watt amplitude modulat
ed transmitter on 1642 kc, a 500
watt radio telegraph transmitter
for inter-state traffic and the 250
watt FM transmitter for two-way
communication. At Houghton Lake
there is another five thousand watt
AM transmitter and at Paw Paw a
1000 watt unit. These serve as relay
points for the East Lansing station
The hub of the system is the dis
patch office, manned twenty-four
hours a day by uniformed dis
patchers with many years’ experi- I
ence in the police field, civilian I

SIMPLER

MORE COMPACT
HIGH CURRENT
CIRCUIT

Never before have load-break switches with so
many high current taps been so compactly arranged,
yet perfectly insulated. They simplify high current circuit

-w

switching and provide greater operating convenience in a variety
of applications. These non-shorting, single-pole, multi-point
rotary selectors are made in 5 models, rated at 10,15, 25, 50 and
100 amperes, 150, 300 volts A.C.—from 1%'diam. to 6'diam.—

with any number of taps up to 11, 12, 12, 12 and 8 respectively.
May also be used on low voltage D.C. at reduced current ratings.
Two or three units can be connected in tandem

to form multi-pole assemblies. For full details,
write for Tap Switch Bulletin.
Sead

aad Sa^aeeniap Vtoaaal
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Write on company letterhead for your copy of this
most complete, helpful guide in the selection and
application of Rheostats, Resistors and Tap Switches.

OHMITE MANUFACTURING CO.
4<K4 WEST FLOURNOY STREET • CHICAGO 44, U.S.A.
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it Ceramic Construction

★ Compact, All-Enclosed
★ Slow-Break, Quick-Make
★ Silver-to-Silver Contacts

★ Self-Cleaning Action
★ Low Contact Resistance
★ Cam & Roller Mechanism
it High-Strength Ceramic Hub
it Insulated Steel Shaft

★ Back-of-Panel
Mounting

HOW PRE-WAR EXPERIENCE

telephone operators, radio ope"ators, and clerks.
For administrative purposes t e
state is divided into eight distric s.
In each district is a district head
quarters station which has superv sion over from 1 to 7 sub-statio? s.
The headquarters dispatch office it
East Lansing has direct cont. t
with each district headquarb s
with the exception of district nu bei 8 which is reached by rei y
through Houghton Lake. Thus it ¡s
fairly simple to route traffic frcm
sub-station to district headquarb. s
and thence to dispatcher. Inforn' tion going back to a sub-statit i
may follow the same channels or
go direct over the 1642 kc networ ;.
Many of the sub-stations are heard
at East Lansing so that much of
their traffic can be handled direct,
with the district station copying
for record purposes.
Traffic routing

PAVED SANBORN’S WAR WORKING WAY
Sanborn Company’s part in helping to produce vitally important victory equipment was “in rehearsal” prior to the war.

Into each piece of communication war device that Sanborn

produces today for the Army and Navy goes the result of a
qualifying experience.

For seven years prior to devoting our complete facilities to
war production, Sanborn electronic and electro-mechanical
engineers had developed and produced several types of

vacuum-tube electrocardiographs which have been recognized
by the medical profession as leaders in their field.

That was

the electronic chapter of Sanborn’s 25-year experience in the

design and manufacture of medical diagnostic instruments.
And today, new chapters are being written by our electronic

engineers in their work for the armed forces, whose require
ments of precision were found to be no more exacting than

those of the medical profession.

Past electronic successes, plus the ever widening knowledge
gained by present assignments, are bringing to Sanborn

Company increased recognition in the research, development,
and production of electronic-mechanical instruments of precisión.

The dispatch office is a supervis
ing agency with full authority, as
well as a coordinating office and in
formation center. The dispatcher’s
authority over all movement of mo
bile equipment is absolute and can
be questioned only by the Com
missioner or the superintendent of
the uniformed division. With this
authority goes also a very large
measure of responsibility and for
that reason great care is used in
the selection of this personnel.
All traffic coming to or going
from the dispatch office must go
over the dispatcher’s desk. Here
records are compared on thousands
of file cards which are constantly
being made, revised, or cancelled.
The information gained through
these operations is passed on to
other departments as the case may
indicate.
The dispatch office has access by
telephone to all state departments
in Lansing. The records on auto
mobile and operator licenses are
available 24 hours a day and in an
emergency the dispatcher can lo
cate practically any state official
needed. The files of the record bu
reau, identification bureau, detec
tive bureau and other headquarters
offices of his own department are
accessible to him at any hour when
an emergency demands.

Should such problems arise in your work, Sanborn
Car spotting

will be a name to remember,

SANBORN COMPANY
MAKERS OF ELECTRONIC INSTRUMENTS

CAMBRIDGE 39, MASS.
154

A large map of the entire state
is maintained in the dispatch of
fice upon which the movements of
cars are recorded. For this purpose
the state is divided into patro
areas, each distinguished by a let
ter and number. As cars go out or
patrol from their various stations
the dispatch office is notified by
radio and these car numbers are
pinned on the map at the appro
priate location. The dispatcher
ELECTRONIC INDUSTRIES
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Charles Bruning Company Uses Two

Micro Switches
to Provide Utmost Protection
Thumb screw holds
down plat* and actuales

left sid* of Model 75
Printer showing location
o< • icro Switch. A second Micro
Swli :h is on the right side.
Exp

*d

Bruning

Th« basic Micro Switch > u thumb-six«, tooth*' light, plastic enclosed, precision,
S' ap-oction switch, Underwriters' listed and rated at 1 200 V.A., at 1 25 to 460
» H»A.C. Capacity on D.C.depends on load characteristics. Accural* repeat pee.
T rmance is experienced over millions of operations. Wide variety of basic
> ■ itches and ictuators meets requirements varying from high vibration resistance
■ensitivity of opera'ing force and motion ns low as 2/1000 Ox In. Many
aes of metal housings are available

Charles Bruning Company of Chicago are the manufacturers of
Bruning Printers and Developers, widely used by engineers and
draftsmen in every branch of industry. Bruninj ~
'
Printers,
which
produce black and white prints, are compactly built to do a big
job in small space.
The thumb-size, feather weight Micro Switch is a natural com
plement to such a design, and the Charles Bruning Company
uses two Micro Switches to provide utmost protection to the
operator.
The two Micro Switches are located at each end of the Bruning
Printer to make it impossible to remove the end plates, which
shield the quartz lamp, while the lamp is still burning. This is
accomplished by so locating the thumb screws, which hold the
end plates in place, that they cannot be turned without actu
ating the Micro Switch and automatically disconnecting the
power from the quartz lamp.
This use of Micro Switch by the Charles Bruning Company is
typical of the varied applications in which this small, compact,
precision switch is filling the needs of industry. Wherever space
is at a premium wherever small movement and small energy are
vital factors in design—Micro Switch has come to be recognized
as the one precision switch that will best meet all requirements.
Micro Switches represent a distinct saving in engineering ex
pense over the cost of specially-designed switches. They insure
a better product because they are absolutely dependable for mil
lions of accurate repeat operations. The basic Micro Switch is no
larger than your thumb—11/16* x 27/32* x 1 15/16*. It weighs
only an ounce.
With Micro Switch it is just a matter of naming your require
ments. Micro Switch can meet them. It is available in over 2000
different combinations of electrical characteristics, housings,
and actuators.
Does your design call for the unusual in precision switching?
You can count on help from Micro Switch. Send for Micro
Switch Handbook Catalog No. 60. For full information on air
craft design you should have Handbook Catalog No 70. too.

Micro Switch Corporation, Freeport, Iliinoii - Branche« 43 hart Ohio
Street. Chicago (11) • 11 Park Place, New York City (7) • Sale« and
Engineering Offices' Boston • Hartford • Los Angeles
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therefore knows the approxima
location of all state police cars a
all times when they are on patrc
The dispatcher’s desk is 4n th
center of a large room, with tl
switchboard office and the radii
phone and radiotelegraph roon
opening from it. It is set up
duplicate so that two officers ca
operate it at one time, each havh
ready access to all controls ar
telephones. There are also a thii
and fourth position which have a
cess to the telephones.
The dispatchers can broadcast c
either the FM two-way system
the one-way AM or on both at oi
time. Or one can be operating ti
FM while the other is putting oi
an emergency dispatch to all ca
and stations on the 1642 kc tran
mitter. Ordinarily the radio ope
ator handles most of the traffic <
the 1642 kc system, but when se<
onds count, as they quite often d
in this work, the dispatcher uso
that method for the first broadcast
The operator copies and repeats.
The East Lansing post of distri
No. 1, located in another building
uses the same FM transmitter that
is used in the dispatch office Dup
licate control consoles answer this
requirement and it is seldom, if
ever, that both offices really need
to go on the air at the same time
Engineers’ duties

CHICAGO TRANSFORMER

In order to maintain this vast
system of communication, a field
engineer is assigned to each engi
neering district. He operates out
of the district headquarters station
servicing from 6 to 8 fixed stations
and 40 to 50 mobile units. Each
engineer is supplied with a two-way
equipped automobile and a com
plement of testing equipment in
cluding tube testers, oscillators,
meters, frequency excursion tndicators, as well as complete
quency measuring equipment.
All equipment, both mobile and
fixed, is checked and the fre
quency measured at least once
every two months, An engineerin report is filled out after each such
routine check and is sent to en
East
gineering headquarters
Lansing, where it is carefully tabu
lated for cost and the use of ex
pendable parts. Thus, through this
system, any unit which is costing
too much becomes immediatelx
apparent, and the Chief Engineer
may order it removed from service
and sent to the East Lansing labo
ratory for analysis.
A two-man tower crew is em
ployed the year around to main
tain the 45 radio towers and the
10,000 ft. of % in. gas-filled coaxial
transmission line They have a spe
cially designed truck equipped with
a winch and all necessary tower
maintenance materials.
As the communications channel
map indicates, some point-to-point
ELECTRONIC INDUSTRIES
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is published under wartime condi

are on every

tions in confoimity with all gov-

fighting front

cmmeni

controlling

regulations

the use of paper and other mate-

rials
Paper tonnage used in this issue is

actually less than that used in our

small initial issues of 1942, the base

year for computing paper quotas.

INDUSTRIES’

ELECTRONIC

paper stock is lighter in weight and

Radar,
Communications
equipment

Tanks, Jeeps and
other Ordnance
Submarines, Ships
and Landing Craft
Transport, Fighter
and Bomber Planes

its dimensions are smaller because
I ;

this magazine is conforming with

the spirit as well as die letter of
the government regulations. These

regulations, while uniform in prin

ciple, do not affect all business
magazines alike, being applied to

publishers rather than to individ

ual magazines.

Having

published

first

its

only

three issues in 1942, ELECTRON

IC INDUSTRIES has had an un
favorable

base

which

makes

its

present paper usage less than that
of an older contemporary.
paper

restrictions

When

removed,

are

ELECTRONIC INDUSTRIES will

return to its former standards of
paper quality,

weight

and
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size.

The Publishers

You will find calibrated
dial faces printed as well
as screened, plain and flu«
orescent, for top lighting
and back lighting, flat and
formed to shape, laminated
and unlaminated . . . and
name plates for all types
of apparatus...and crystals
(transparent windows)
over dials . .. and maps
printed on transparent
plastic . . . templates and
protractors for plotting
... and computers to help
our navigators and bom
bardiers to get them there
and bring them back ...
and hundreds of other
special parts flat, formed
and molded.

Our experience in pro
ducing these precision
parts in plastic is available
to you too. Write for our
Booklet No. 2B. It will
give you a better under
standing of how and why
we can work with you on
your War... and your Post
War... requirements.

G. FELSENTHAL & SONS
Manulacturort Sine» 1899

4108 W. GRAND AVENUE
F FCTRONIC INDUSTRIES
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Permoflux
DYNAMIC HEADPHONES
their extra sensitivity, wide frequency
response and high operating efficiency
provide improved intelligibility and greater
safety at all altitude levels.

BUY WAR BONDS FOR VICTORY/

PERMOFLUX CORPORATION
4916-22 W. Grand Ave., Chicago 39, III.

circuits operate successfully over
distances as great as 180 miles. Thia
is not just a fortunate happen
stance but the result of sound
equipment and system engineer ng
and an understanding of propaga
tion of the ultra-high frequences
which today are giving be ter
communication than low frequei cy
amplitude transmitters using tw nty times the power output.
The results of careful pre-ins il
lation planning and engineei ng
are amply repaying the State of
Michigan. Coverage and point opoint circuits of communication
perform in exact accordance with
the original specifications crea -d
on paper at the outset. Two-way
mobile communication is absolut ly
solid up to and including their
minimum requirements of 40 miles
from fixed stations. Where this
radius, by necessity, had to be in
creased to handle a larger area,
careful thought, planning, and en
gineering made it a reality.
Additional plans are underway
to make the state headquarters at
East Lansing even more capable of
complete supervision. A 400 ft.
tower has been erected at a remote
location, free from man-made and
electrical Interference. Present in
dications are that coverage from
this antenna will be exceptionally
good and that the value of the en
tire system will be substantially
increased.

Editor's Note — Oscar G. Olander,
State Police Commissioner, has direct
ed this program from its inception.
Captain C. J. Scavarda, Communicar
tions Officer of the Department, and
Chief Dispatcher William W. Bouck have
been responsible for the immediate su
pervising of all activities. AU tech
nical and engineering details have
been handled by Chief Engineer Frank
W. Walker. Professor Daniel E. Noble,
Director of Research for the Galvin
Mfg. Co., Chicago, collaborated on tech
nical design.

HF HEATING
(Continued from page 83)
has been established, we can then
check our assumption of a value
of power factor, and allow a factor
of safety for voltage determined by
conditions. For instance, voltage
should be lower than shown for
wood gluing operations where
squeezed-out glue will reduce the
breakdown voltage; higher fre
quency is then indicated. The feasi
bility of the application is imme
diately determined from the stand
point of generating equipment.
This determination of power and
frequency is made as simple as it
is by the assumption of constant
power-factor with frequency. Pub
lished tables of this quantity for a
wide variety of materials, as well
as measurements In our own laboi •
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EYE OF
SIGNALETTE

ALWAYS
FIRMLY ON
THE JOB
r«
».
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SIGNALETTE

Littelfuse Signalette is an
original improvement in ng nal indication by light.
BOmt^LY^
CIQMD
Radium-active fluorescent
vanes, electrically energized,
open to signal by
_ reflected light, daylight
or artificial, or in total darkness. Positive
indication in brightest sunlight. Instant
adaptation to airman's eyes from cockpit to
target. No filaments to break. No necessity
for spares. No burnouts. Withstands tem
peratures —85° F. to 160° F. Uses only H
the current. Fits the
standard lamp
mounting AC42B3593. Available in 6, 12,
28 V., and 115 V., A.C. (fitting 1" mount
ing) for continuous operation. Solder or
screw terminals. Signal colors: Red, amber,
white, green.

Suggested Aircraft Applications:
LANDING GEAR

OIL PRESSURE

RUNNING GEAR

RADIO

OXYGEN FLOW

FUEL PRESSURE

"BOMBS AWAY"

Withstands Shock in Industrial Uses
Meets need never before supplied in indus
try—dependable indication where filament
lamps arc liable to fail under shock and
vibration. For electrical manufacturing—
simultaneous readings on test equipment
—railways, etc.

SEND FOR SIGNALETTE BULLETIN
Ask for Engineering data. Outline need* for
t»«t sample«,
Addnn El Monte Office.

LITTELFUSE Inc
263 Ong Si EI Manir CaMofmo
4’93 Ravenswood Awe . Chicago 40 III

atory, show that it is always useful
for the purpose of making an esti
mate of the feasibility of a dielec
tric heating application. Border
line cases—that is, where the prob
lem requires frequencies near the
limit of present-day generating
equipment—demand further inves
tigation, usually in the form of ex
periment, to arrive at a final de
cision.
The simple multiplications and
divisions involved in computing
operating parameters for a dielec
tric heating application can most
easily be carried out on the nomo
graphic chart which has been pre
pared for the purpose.
Two disturbing factors enter
into many dielectric heating appli
cations, namely, water and air. The
first makes the power requirement
higher than calculated from the
specific heat of the material, even
when present in small percentages.
It is often necessary to raise the
temperature well above the boiling
point; under this condition a mois
ture content of 10 per cent will
double the power requirement if
the material is porous enough to
allow the complete escape of the
water. Although the presence of
water raises the power factor and
thereby reduces the number of load
circuit kwa required, this effect is
almost always over-balanced by the
increased kw requirement. When
water is present in localized regions
in the material, it may cause an
uneveness in heating that will
vary in magnitude according to the
manner in which the wet spots en
ter into the electrical field.

more than its share of the pov
One case of this went to the
tent of producing a red hot surf
on a block of asbestos-like mate1
while the core remained damp
cool. Such a condition is far fr
typical of drying by rf, but is m
tioned to illustrate what may
encountered.

»r.
xee
al
id

Getting power

n

Air enters into the dielec -ic
heating picture because of its ffeet on maximum operating v< :tage. It usually is necessary t at
the condenser plates extend to or
beyond the edge of the block be; ig
heated, so that breakdown betwi n
the electrodes is determined by the
dielectric strength of the air. We
are much more limited as to volt. ;e
if a series air gap becomes neces
sary. For dielectric materials of
low power factor, say below 10 per
cent, the gradient in the air gap is
proportional to the square root of
the dielectric constant;
g
________ __
— = .84 x 10« x K 54 v Wattsjcu. in
'P.F. x F.

whereas for dielectric heating with
plates in contact with the work,
the gradient is inversely propor
tional to the square root of the
dielectric constant. The ratio of
the gradients in the two cases
is then seen to be the dielectric
constant.
Tight coupling required

The problem of getting power
into dielectric materials becomes
To generalize, it may be said one of feeding a capacitive load of
that when the damp region is es a power factor ranging between
sentially in shunt with drier parts, wide limits and of a value of ca
the excess power taken by it tends pacity that may vary from a few
to equalize temperature rise, where micromicrofarads to several thou
as a layer of high moisture content sand. The generator proper consists
in series with a layer of low mois of a vacuum tube oscillator operat
ture content may well cause over ing at plate voltages of, say, 5,000
heating of either. An instance of
the first case occurs when a lami or 10,000. Where the voltage re
nated wood structure is heated quired at the load is below the plate
with the lines of electric flux ex voltage, tight coupling to the tank
tending parallel to the plane of the circuit, either by the mutual be
boards: here relatively dry boards tween the tank coil and a secondary
and wet glue lines are in a parallel or pickup coil, or by direct coupling
relationship as far as current flow to a tap on the tank coil, and par
goes, and more power is absorbed allel resonating of the load capaci
by the glue. This may be sufficient tor, offer the simplest means con
to raise the temperature of the
glue more rapidly than that of the sistent with flexibility. Series rest
wood until the water is boiled out nating of the load when the capac
of the glue line, after which ity is small is generally used when
power absorption swings over to an rf load voltage higher than
the wood and at elevated tempera plate voltage is required. Quarter
tures, say 275 deg. F. practical wave lines or equivalent networks
equality of temperature will exist. for impedance inversion and
On the other hand, it is possible, matching are also useful.
if proper precautions are not taken
Turning now to heating of con
in certain drying operations to pro
duce wet and dry layers in series ducting materials, we will recal
relationship as regards current that the statement was made tha
flow, with the dry layer taking a high degree of localization couk
Effect of dampnega
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STOCK

trrrsforriers
for Radio, Sound, Public Addressx
and Television Equipment
Outstanding quality is maintained
through Peerless design, the develop
ment of special winding and impreg
nation equipment and rigid adherence
to difficult specifications. Peerless Stock
Transformers are available in a broad
range of designs and capacities.

SPECIAl

4

Equipment
Peerless is now building special trans
formers for Aircraft and other military
equipment. These transformers are de
signed for light weight, small size and
protection against moisture or exposure
to any climate. Special transformers
will be built to your specifications, for
similar military services.

Write for
complete
specifications
and
catalog

"There is a Peerless

Quality Transformer
for Every Purpose"

Electrical Products Co
6920 McKinley
los Angeles 1, Californio

Ml

x.

be obtained. This is made possible
by the attenuation suffered by al
ternating magnetic fields in con
ductors, and is a function of the
electrical characteristics—resistiv
ity and permeability—of the ma
terial, and of frequency.
As in the heat flow problem, our
thinking can be much simplified by
reducing the problem of calculat
ing the penetration of varying flux
inward from the surface of a con
ductor to a line problem, the equiv
alent line consisting of the induc
tance per unit length and the
shunt conductance per unit length
of the material. We then have a
line containing one reactive com
ponent per element of length and
one resistive, just as we had in the
case of the heat flow analog. The
transmission characteristic can
then be expected to be similar, and
because the interchange of position
from shunt to series of the reactive
element cancels the change in its
sign, the attenuation and phase
shift constants turn out to be iden
tical in form.
Frequency requirements

The steady state solution is all
we need to know here, so substitu
tion of values of series inductance
and shunt conductance in the ex
pression for attenuation yields the
penetration depth, as usually de
fined, by solving for the case when
the attenuation equals one neper.
The frequency requirement for in
duction heating applications is now
apparent: if the magnetic flux is
entirely dissipated in the metal,
there will be as complete absorp
tion of the incident energy as pos
sible. As a practical matter, the
frequency should be high enough
so that the penetration depth is
small compared to half the thick
ness of the piece being heated.
It is of interest to note what
happens to the penetration depth
in the induction heating of steel
for hardening. The temperature
to which it is necessary to go to
harden is so high as to raise the
resistivity almost ten times while
the permeability is falling to that
of space. Between the two effects a
ten to thirty times increase in pen
etration depth occurs. At a mega
cycle, actual values for steel are 1.5
mils
room temperature and
fifty mils at temperatures above
the Curie point. The value of pene
tration depth given for the cold
steel is based on the full value of
permeability.
In hardening by the self-quench
ing process, the power concentra
tion may be as high as 500 kilo
watts per cu. cm. This throws an
interesting sidelight on the role of
hysteresis losses. If we take the
Steinmetz coefficient of hysteresis
loss for an ordinary steel and ap
ply it to a calculation of loss per
cu. cm. for saturation value of

magnetization, we get a maximum
value of hysteresis loss of some
thing like five thousand watts per
cu. cm., or one-half of one per cent
of the total. It becomes evid* it
then, that we are dealing w h
eddy current heating only. The
conclusion to be drawn as to * ie
effective permeability is that it is
practically unity, and our calcu itions of penetration depth sho d
be modified accordingly, to yiel( a
value of five to ten mils for st el
at room temperature, at a mega
cycle.
The effect of frequency on dis
tribution laterally of the curre.it
under an inductor cannot be e.
mated by the simplifying p> cedure of reducing it to a line prob
lem; it must be treated as a fle d
problem and therefore remains
correspondingly complicated. It
can be said, however, that the
penetration depth is the scale facthat applies.
that
quency enters in a square root re
lation.
For experimental confirmation, a
series of hardening tests was run
on samples of plain carbon steel
at two frequencies: one-tenth and
one megacycle. The chief results
of these tests show that at the
higher frequency, full hardnesscan
be obtained down to a thickness of
five mils, but that the minimum
thickness obtainable at .1 me. is
something like twenty mils. From
the power requirement of 500 kilo
watts per cu. cm., or 10,000 per
sq. cm. of surface, it is evident that
not many sq. cms. can be treated
at a time. It then becomes neces
sary to heat only a small portion of
the piece at once, and cover the
whole area progressively (Fig. 3)
Depth

of

hardening

This particular application of in
duction heating, that is, surface
hardening by self-quenching,
makes necessary the use of fre
quencies in the range between 1
and 1 me. Other surface treat
ments make similar demands on
frequency to obtain the desired re
sults. Heating plated surfaces, for
example, to improve the quality of
the plate, can be done at these fre
quencies without unduly disturbing
the base metal. The use of highe:
frequencies for limiting the heat
ing to thinner layers cannot be ex
pected to achieve the desired re
sults without markedly increasing
the power concentration above tha
already obtained.
Although it is not meant to im
ply here that a limit has been
reached in this direction, it is true
that voltage breakdown of the a
between the inductor coil and Up
work is the limiting factor and
rather special means will have to
be taken to go much farther. Cx
course, where the dimensions an
electrical characteristics of th
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MACHINED
MULTI-SWAGE

PART
PART

Why most electronic tube contacts
are made by MULTI-SWAGE
RIGINALLY, electronic tube contacts were
It is well worth your while to see if the small
solid or hollow cylindrical metal parts you are
machined out of solid rod of a section as
large as the largest diameter of the finished piece.using can be made by the "Multi-Swage” Process.
The center hole was drilled out. When made by
Our Research and Development Division will
gladly work with you. Plan to have the parts of
the Bead Chain "Multi-Swage” Process, contacts
are automatically swaged from flat stock. As no
your post-war products made by "Multi-Swage.”
machining or drilling are required, there is no
waste from cutting down or drilling. Therefore
the economy of "Multi-Swage” is considerable.
Savings of over seventy-five percent in the cost
of finished contacts has been realized by electronic
Thtn art typical
"Multi-Swage” prod
tube manufacturers through the use of "Multi
ucts. This process will
Swage” parts. Assembly, also, proved less costly.
turn out large volume
speedily while main
Any number of "Multi-Swage” contacts can be
taining close tolerances
staked-in simultaneously.
accurately.

O

multi-swage
TNI MOST ECONOMICAL METHOD OF PRODUCING SMALL
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Buy War Bonds
METAL FARTS TO CLOSE TOLERANCES WITHOUT WASTE
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WASHINGTON
Latest Electronic Nows Dovolopmonts Summarized
by Electronic Industries* Washington Burean

LAST LAP—The Army Signal Corps and the Navy
have asked the electronic-radio manufacturing plants
to race their production at the greatest speed possible,
as if they were runners on the last lap, to secure dur
ing this first half of 1944 the apparatus and equipment
needed for the projected European invasion. Yuletide
holidays and the “flu” attacks caused a setback in the
month by month gains in deliveries which had been
achieved in such magnificent fashion by the industry
during the last half of 1943. Therefore, since produc
tion had picked up during the past three weeks of
January, the months of February and March are all
important.
POSTWAR ACTIVITIES—Military authorities,
charged with the responsibility of placing the vital
electronic-radio apparatus in the hands of the fight
ing forces, are sympathetic with the manufacturers’
blueprinting of their conversion schemes during offwork moments. But a few manufacturers, behind
with their Army-Navy deliveries, have been reported
as having engaged in actual negotiations on postwar sales of apparatus. This is unfair to the other
companies

CRACK DOWN?—The military authorities could
well “crack down” on such recalcitrant manufacturers.
Lack of adequate electronic-radio equipment may well
mean loss of American lives—two years ago, it was
“too little, too late,” which should not be repeated.
CONTRACT TERMINATIONS—The Baruch-Han cock blueprint for a standard form of a fixed-price
war contract termination clause will aid manufactur
ers in their postwar planning by letting them know
what they uniformly may expect in present and future
cutbacks. The 6 per cent ceiling for profit on termina
tion claims with reimbursement for items of operating
costs like depreciation, research, engineering develop
ment, advertising, special tooling, etc., generally is
felt to be fair treatment.
BLUEPRINT DETAILS—The War and Navy De
partments and other Government procurement agen
cies are slated to follow up this blueprint with de
tailed regulations. The Baruch-Hancock report was
important enough for the Radio Manufacturers Asso
ciation to transmit its full text to all member
companies.

COMPONENTS’ BOTTLENECK—For the Army and
Navy and the WPB Radio and Radar Division it has
been just one headache after another, or maybe call
them “bottlenecks.” Now the cycle of troubles has
turned away from the subcontractors to the prime
contractors who at present have not been placing
their orders fast enough among the components’
manufacturers. Thus the prime contractors, at least
many of them, now have a larger backlog of piled164

up orders than the component subcontractors. S.
months ago it was the other way around.
ALLOCATIONS EXPERT—The designation of Chu
Engineer E. K. Jett as FCC Commissioner not only
one of the few appointments to that Commission i:
which qualifications and knowledge were the measur
but also is most important to the electronic-radio in
dustry because it places on the FCC a man thoroughly
versed in the problems of postwar frequency alloc a
tions.

CLOSE COLLABORATION—Mr. Jett has been a
leading figure in allocations of radio wavelengths at
a number of international conferences and for the
domestic spectrum. Incidentally, the Interdepart
ment Radio Advisory Committee which handles gov
ernment frequencies is collaborating more closely with
industry on the latter’s postwar needs than ever b*
fore.

TEMPORARILY RETARDED—The invasion military
needs are coming first. Therefore, the recent program
to provide half a million radio tubes for civilian re
ceiving sets has to stand aside for the time being and
these tubes are not yet being distributed to the retail
market except in driblets. After the pressing military
requirements have been fulfilled, the civilian tube
manufacturing situation will be greatly relaxed. The
problem was under discussion at meetings of the WPB
Radio Tube Industry Advisory Committee on Feb 3
and the Radio Tube Distributors Committee will take
it up on Feb. 10.
MICA CUTBACK—Because of famine and political
unrest in India, the principal source, the WPB has an
nounced that allocations of good stained and better
quality mica for capacitor manufacture for 1944 have
been revised downward to 85 per cent of the average
consumption during the first nine months of 1943—it
may go lower as the situation worsens. Mica require
ments over the 85 per cent allowance must be obtained
from lower qualities, WPB officials stated. India has
been the major supplier of high grade mica for several
years, and is contributing about 95 per cent of all mica
for the war needs of the Allies.

MISCELLANY—An unfortunate newspaver criticism
of the WPB Radio and Radar Division’s Labor Advisor
Harold Sharpe of the CIO UERMWA has been rectified
as untrue; this able union official has been most valu
able in solving the industry’s manpower “headaches.”
—Baruch soon is scheduled to formulate broad gov
ernment policies on disposition of military surplus ap
paratus and materials; Jesse Jones likely to head this
program; no concrete plans yet in sight for electronic
radio equipment as Army and Navy need all for pend
ing offensives.—Roland C. Davies, Washington Editor.
National Press Building.
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Coupling to I«».

CITRON
Rectifiers . . . Phototubes
and Electronic Tubes . ..
are designed for . . .
and deliver long-life,
dependable service

Write for Catalog

CONTINENTAL ELECTRIC COMPANY
GENEVA, ILL.
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The problem of coupling betwe a I
generator and load becomes, on ’
I
basis of the consideration just or.
lined, one of obtaining sufficie t
concentration of flux to localize t
heating to the desired degree. N<
mally this concentration will n
exist in the inductive element c
rectly associated with the tub
the amount of positive reactan
needed in the oscillator circu it
proper being of such a value tha .
the permeability of space beh
|
what it is, several feet of wire a
needed. Voltage and current carry
ing considerations make this re
actance take the form of a coil of
copper tubing %-in. —1 in. in di
ameter and something of the order
of ten to twenty ft. long, wound up
into a single layer solenoid.
To bring the field of a coil like
this down to the point where it is
concentrated in the region imme
diately about a ring of metal % in.
wide by 2 or 3 in. in diameter re
quires something differing from the
usual coupling scheme. The de
vice found most useful for this
kind of work is the current trans
former, consisting of a broad sheet
of copper wrapped as closely around
a ten to twenty turn coil as voltage
limitations will permit. A cou
pling coefficient of 75 per cent or
better is obtained and the need for
tuning of the secondary circuit is
eliminated.
The elimination of tuning capac
itors in the secondary circuit has
two advantages: the difficulties in
volved in carrying the high second
ary currents, which may reach a
value of over a thousand amperes
at powers of 100 kw, are limited to
the inductor coil and leads, and
there is no need to follow the
changes in reactance of the second
ary circuit that accompany the
rise in temperature of the work.
When the total heating time Is les>
than a second, this latter advan
tage becomes very considerable.
Inductor forms

Prompt Shipments on Most Types

CHICAGO OFFICI
903 MERCHANDISE MART

metal being heated demand it 1
good efficiency, higher frequen
may become necessary. Howew
calculation of the penetrati
depth will show that even so pc
a conductor as carbon has or
a 1/16-in. penetration at a meg
cycle.

NEW YORK OFFICE
Î6S W tArh ST

The inductor coil Itself consist,
of one or more turns of copper tub
ing, bent to shape or machined out
of a solid block of copper and pro
vided with a channel capable of
carrying up to three gallons pei
minute of cooling water, depending
on the power level. For heating ob
jects in a continuous process, as on
a conveyor belt, one or more in
ductor rails on each side of the belt
can be used, cross connected at the
ELECTRONIC INDUSTRIES

•

February, 194«

This Aircraft Relay
Is a Military Secret

But Here Are the Clues to Its Better Perjormauce

In wartime, we can't mention names or tell the
story in full. But the facts are not without sig
nificance, e\en with many details omitted.

— Elkonite* G-12. When this was hacked with
Mallory 3 Metal, the improved specifications
were met. Production was started without a
moment's delav because previous development

Une of the first types of aircraft relay to be
accepted for military use was equipped with
Mallory contacts. As planes improved, and greater
performance was demanded, the relay needed
further development. The manufacturer needed
a better material—and. being pressed for de
livery, he needed it fast.

had paved the way.

Thanks to Mallory engineering research, it was
possible to recommend a new material manu
factured bv an entirely new metallurgical process

Like the relay manufacturer of this story, many
design engineers prefer to consult Mallory first
—often while plans are still on the drawing
board. Thev've learned that Mallory engineering
saves time and money: that it frequently antici
pates tomorrow's trends. Why not bring your
next problem to these same engineers who, for
over a period of twenty years, have earned for
Mallory the name of "Contact Headquarters."

P. R. MALLORY & CO., Inc, INDIANAPOLIS 6, INDIANA
tit—Buy Morv War Banda!

the regultred trademark of P.R. Matters

MallorY
ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES
NON

FERROUS ALLOYS,
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POWDERED

METAL

PARTS

ends of the current transformer
the current is carried up one
and down the other, (Fig. 4)
any case, the inductor must be
curately made if even heating i
be obtained. For surface harder
this requirement is especially r
because, in order to concent:
the power to the necessary dei
a spacing of 1/32 in. must be m.
tained with a maximum varia
of ±5 mils allowable if unifor
of case is to be had.

OHE Turner

Efficient indue-or

An example of an inductor e
sign that meets the requirem, ts
for good efficiency is shown in ne
current transformer and indu< or
assembly of the rf rivet deton; .or
(Fig. 5). The problem was to couple
inductively to the rounded head of
an aluminum alloy rivet. The ( tside diameter of the rivet head is
% in., and, to get tight coupi ng
the current had to be led in a
circular path less than % in in
radius, with the additional require
ment that the inductor and leads
be rigid enough to withstand the
application of some 50 lb pressure.
R. A. Bierwirth of the RCA Lab
oratories produced the design illus
trated, which is essentially an
edge-wise wound strap of copper
making a complete circular loop at
the small end. Lead inductance is
kept at a minimum and tight cou
pling to the head further assured
by cupping the end of the coil to
the radius of the rivet head The
anodic film on the rivet head serves
as electrical insulation between in
ductor and rivet. The reason for
heating the rivets is to detonate an
explosive charge in the rivet which
serves to expand the far end They
'blind fastening
are used
where access can be had to only
one end of the rivet.. These rivets
are a development of the DuPont

Dynamic

U-9-S is Ready for Any Job —
without Duplicating Equipment
22X-D
Whether you need to work at 50 ohms on
long line* — or want 200 to 500 ohms for that
particular job — or find you must use bal
anced line connections because of noise or
circuit conditions — or if you want to work
standard high impedance on regular shorter
linos. ONE Microphone, the TURNER U9-S.
can fill all your needs. A twist of the switch
shown at back of Model U9-S can give you
your choice of impedances. Adjustable to
semi or non-directional operation. Level
—52DB at high impedance. Response is free
from peaks and holes from 40 to 9,000 cycles.
For sure-fire performance under any and
all acoustic and climatic conditions, for
rugged dependability without distortion,
always specify Turner Microphones

9X-D

For complete information and prices on U9-S
and other mil^s pictured, Write TODAY.

We've a copy of Turner’s new Microphone
Catalog for YOU. Write for yours NOW.

The TURNER Company
CEDAR RAPIDS, IOWA. U.S.A
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Propèller molding
Wartime requirements and the
factors involved in meeting them
as quickly as possible have largely
determined the equipment develop
ment program to date. Because of
our ability to supply converted rf
transmitting equipment in the 15
kw power range immediately, we
were able to render assistance to
the aircraft industry in accelerat
ing ordinary gluing operations as
well as the curing of compregwood
airplane propellers. The latter are
propellers for variable pitch assen blies made of laminated wood im
pregnated with phenolic moldir :
resins. Before molding, the preform
is about 9 in. thick at the hub. and
heating to the curing temperatui e
by steam-heated die is a tedious
process. By pre-heating to with! i
40 or 50 degrees of the curing tern perature, the overall time of th 3
molding cycle has been cut iron
8 or 9 hours to 4 hours and, as
ELECTRONIC INDUSTRIES
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MHH

A U£VI
Cast Rod

FORM AVAILABLE
Maximum length—10*

PHYSICAL PROPERTIES
COLOR—
pale yellow to water white
MACHINABILITY—good, similar to brass

SPECIFIC GRAVITY

1.04 1.06

IMPACT (Dynstat)—

.07-.08 ft. lbs.

FLEXURAL STRENGTH
(Dynstat) 7500-10,000 Ibs./sq. in.

WATER ABSORPTION—
less than 0.1% in 24 hrs.
DIELECTRIC CONSTANT—

POWER FACTOR—

2.4 to 2.5
.0006-0009

SOLVENT RESISTANCE—Generally in
soluble in most solvents but swells in
aromatic hydrocarbons.

The General Electric Plastics
Divisions have developed a new
material with unusual character
istics. This new plastic has the
ability to withstand very high
temperatures without melting. It
has high dielectric strength,
low power factor, and low di
electric constant. This material
has been successfully used for
applications in the radio in
dustry where other plastic mate
rials have proved unsatisfactory.
For further information write
section 0-248, One Plastics
Avenue, Pittsfield, Mass.
Hear the General Electric rodeo programi: "The G-E All-girl Orcbeitra
Sandu, 10 P.M. EWT, NBC. ‘‘The World Tedu^aewi,
even weekday 6:45 PM. EWT, CBS.

BUY WAR BONDS
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mentioned earlier, a better pro uct I
obtained.
By designing specifically fc rf I
generating purposes, a substantial I
reduction in size, as compare to I
modified transmitting equipn nt, I
was achieved in the RCA 15-B t *n-1
era tor (Fig. 6).
In the field of more conventi aal I
molding than that of the comp
wood propellers, a large numbe of |
applications can be handled at ■ m- 1
siderably less power, so a 2 kw nit
has been found useful (Fig. 7) a
generator of this size serves to p re
heat to curing temperature in 45
seconds a mass of molding mate lai
weighing approximately 1 lb. Such
equipment, applied to compres on
molding work, is capable of spe d
ing the operation two or th ee
times for the larger pieces. Mold
ing times on smaller ones may not
always be reduced to this extent,
but application of rf heating may
still justify itself on the basis of
improving quality by uniform plasticizing prior to molding.
Drying applications, as may be
expected from the high heat of
vaporization of water, require
equipment of somewhat greater
capacity. A 100 kw 25 me generator,
developed for a pilot plant installa
tion for rayon drying, is scheduled
to go into operation at an early
date (Fig. 8).
High speed heating

From deep within the transparent beauty o‘
Mother Quartz comes a thin radio-active
crystal. When diamond-cut and perfectly
fashioned it keeps frequency constant in spite
of mechanical maladjustment — controls the
destiny of our vital war communications)

Scores of scientific steps go into the finishing
of each crystal —the kind of precision work
manship you'd expect of Wallace Craftsmen
— the kind you'll find in "Wallace Peace-time
Products.

Wm.T.UU

rlloce

IHfg. Cd

General Offices: PERU. UlDIflllR

Cable Assembly Division: ROCHESTER. IRDinnfl
170

For very high-speed heating, the I
highest frequencies are necessary I
to prevent difficulties with voltage I
breakdown. A 200 me oscillator has I
been used in “spot gluing” opera- I
tions where it is desired to set up I
a thermo-setting glue in a matter 1
of a second (Fig. 9).
The overall cost of heating by I
radio-frequency has been worked I
out on the basis of present day
equipment costs, tube depreciation
and power rates. As is to be ex
pected, it decreases with increasing
powers, due to lower cost per gen
erated kw of the equipment. An
average figure of 4 cents per kwh
can be used for estimating pur
poses. In using this kind of infor
mation, it should be borne in mind
that the kw requirement meant s
that actually delivered to the work,
and does not in general involve
heating auxiliary apparatus such as
hot plates, dies, or ovens.
In carrying on the developme t
work in connection with these a; plications it has been a matter f
prime importance to be able w
make contact with the potential
users of the equipment. They have
served to suggest the application
and to guide us in carrying it out
in a practical way. Now that equip
ment is in the field, a considerable
body of information built up c i
operating experience is being ob
tained, from which we will produce
more efficient equipment.
ELECTRONIC INDUSTRIES
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Get MORE Advantages

with “COPROX” Rectifiers
* Rrodley's copper oxid« C Coprox") recti

* Meticulous testing procedures ond rigid

fiers have high leakage resistance, com
bined with LOW forward resistance.
Gold contacts on 'Coprox' pellets combat

standards insure excellent stability. All
“Coprox" ratings are conservative
* Even standard
Coprox" mountings are

very adaptable

aging.

O

"Coprox" rectifiers ar* supplied with pre
soldered lead wires, or with terminals
having tpocial provisions Io prevent over
heating during soldering.

In "Coprox" rectifiers Bradley has incorporated the very latest technical advances Extensive

application experience, and knowledge of circuit design and manufacturing problems, have
prepared Bradley to accept AND MEET unusual specifications for "Coprox" rectifiers. So write
Bradley for more data and help on rectification problems.

"Coprox” BX-22.3

Double bridge rectifier with
current and temperature-cur
rent characteristics balanced
to better than 1% over a
range of — 40°C to +70oC.
Rated upto 45 volts AC.,
»volts DC., 5 milliamperes
' Coprox” BX-1OO

BX-fOO

"Coprox” BX-22.5

Single half-wave rectifier rat
ed up to 4.5 volts A.C., 3-0
volts D C., 2 5 milliamperes
DC.
"Coprox” BX-22 2

Full wave rectifier rated up
to 4 5 volts A.C., 3-0 volts
D.C., 5 milliamperes D C.
"Coprox” BX-22 4

Double half-wave' rectifier
rated up to 4 5 volts A.C.,
3 0 volts D.C., 2 5 milli
amperes D.C.

Luxtron* photo-electric cells are another Bradley achievement.
Write Bradley for complete technical data.
TrxA Meri

U. J. Pet OQ

LABORATORIES, INC
82 Meadow Street, New Haven 10. Conn
172

(Continued from, page 111)

on a Bordoni tube. The capacita -e
shift method of altering the equency of an oscillator is m ntioned because it is so commo;
Fig. 1 lists a few of the princ; al
types of motion and displacem nt
converters that are in common
Some of these work best w en
handling rapid and continue 1 Jy
varying
displacements,
ott. rs
with slow changes. There are, h n
ever, many other devices that
should be considered when laj ag
out any test.
A motion of only a few n. 1lionths of an inch applied to the
positioning one of the elements of
a tuned circuit will produce laige
changes in the resulting frequency.
On the other end of the range,
by using other set-ups, a move
ment of several feet can be con
verted to a similar shift, so the
method is not only simple but is
quite versatile in its range.
Bogie rules

Center tap, full wave rectifier
Completely enclosed in Bake
lite. Low capacitance Recti
fies high frequency current
Rated up to 4-5 volts A.C.,
3 0 volts D.C., 500 micro
amperes DC.

________________________

TUBE CONTROL CIRCUITS

The following basic rules hold
for any oscillator circuit tuned by
a capacitor:
Let C equal the normal capaci
tance in the circuit, and △ C the
incremental capacitance caused by
some movement to be measured.
It will be found that a one mic
romicrofarad change in capacitance affects the output frequency
as follows:
total capacitance o
Let
circuit in mmf, and L=millihen
ries.
Then the frequency change
5.033 10« e
C±AC
5.033

cycles per second. A somewhat
larger frequency shift is occasioned when C reduces the capac itance in the circuit than if it in
creases the total capacitance. This
accounts for the double sign in the
denominator of the last term of
the formula, and the double-in
dexed scale at the center of the
that
nomographic chart,
permits the selection of circuit
constants to give a desired fre
quency shift when the capacitance
is altered by one micromicrofarad
As is usual in a chart of th s
sort, a straight line from the poii
on the frequency-shift scale at a
value where a conveniently mea
sured frequency change is to be
found, crossing the other tv >
scales, will indicate the circuit ca
pacitance and inductance that wi.l
produce that shift with a one mic
romicrofarad capacitance change
For other ranges, if the values on
ELECTRONIC INDUSTRIES
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That is why Federal's estab
lished rep ata »¡am for baildiay bet
ter ^aasmitflap and rectUyiap
tabes rests on an endariny feandatloni why Federal tabes doably

he 9—1*. hwiMta ft

And in sapport ol Federal
tal» quality «ned perlevnumoo Is

have a particular tabe problem to
solve, Federal service will prove
prefltable I» year interests.

m

RM

VACUUM TUBS DIVISION

the inductance scale are divided y
100, the frequency scale is mur..plied by 10. A capacitance cha e
of less than 1 mmf will cause a
correspondingly lesser shift.
Now consider that a pair of
plates separated .001 in. in air xs
a capacitance of 225 mmf per n.
of (dielectric) area. For other
spacings the reciprocal law he ds
—with a normal spacing of .0:25
in. the capacitance would be io
mmf and a spacing of .0204 wo d
give 11 mmf or 1 mmf additio al
capacitance. Thus a movement of
.002 in. in this case would result in
a capacitance change of one m nf
which would fulfill the condition
of the above relation. In any given
circuit, tuned with a variable capa
citor, the value of Af varies as the
third power (cube) of the emitted
frequency, as the latter is changed
by altering the setting of the capa
citor.
Capacitive pickup

c^0*
|H
Every part of every Cannon Connector is rigidly held to close
tolerances through a well established quality control system.
Such precision not only assures absolutely dependable opera
tions, but it is the main reason why original assemblies are made
with ease, and why all parts are so easily interchangeable.
Take the AN line for instance: Split shells (pioneered by
Cannon) of flawless alloys, fittings that are die-cast instead of
stamped, contacts that are milled from bar stock to give close
tolerance and low’ voltage drop.
Cannon Plugs are never made to meet a price. Their quality
is controlled from rawr materials to finished
unit. The low cost of Cannon Plugs is due to
efficient and large scale production.
For easier assembly—for more dependable
service—use Cannon Plugs for all electric cir
cuit connections.
CANNON BATTERY CONNECTOR—GB-3-34B Recep
tacle and GB-3-21B Plug shown at left are adapted to gen
eral industrial uses as well as quick disconnect of engine
starting units in aircraft. This Cannon line covers a wide
variety of types which are listed in the New Battery Con
nector Bulletin—free upon request. Address Department
A-122, Cannon Electric Development Co., 3209 Humboldt
St., Los Angeles 31, California.

CANNON ELECTRIC
Cannon Electric Development Co., Los Angeles 31, Calif.
Canadian Factory and Engineering Office:

Cannon Electric Co., Ltd., Toronto, Canada
Representatives in principal cities—consult /our local telephone book

The variety of shapes and ma
terials that might go toward mak
ing up a capacitive type of dis
placement pickup, is large. It is
not even necessary to use air as
the dielectric and at least one in
stallation uses the capacitance
between two wires in an oil tank
to indicate the oil level.
An advantage of the capacitive
type is that it can be arranged to
work in both directions, that is
with a push and a pull. It is in
dependent of temperature, humidi
ty, and its driven plate can be
made light enough so that it does
not interfere with the operation
of the mechanism to which it is
attached. Change in the capaci
tance of an oil film in a bearing
has been used to determine its
thickness, (although the shunting
resistance also found will modify
the test method somewhat).
In converting greater displace
ments of the reciprocating type,
the motion of a sheet of dielectric
between a “live” plate and the
grounds of a machine can be used
to alter the capacitance.
By the proper selection of the L
and C values in the circuit, almost
any frequency change desired can
be obtained from a very small
capacitance variation. Methods
whereby frequency variations can
be converted to an electrical volt
age variation will be outlined later
in this review.
It is also possible to alter the
frequency of an oscillator by the
physical movement of an iron core
moved in-and-out of an induc
tance. The computation of an an
ticipated shift, however, In th s
case is not reliable from formulas,
as the variation in inductance
with the position of the core can
not be determined accurately ex
cept by actual measurement. Th
method has advantages, howevei
ELECTRONIC INDUSTRIES
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where new factors for speed, safety, simplicity, and
lower cost are rated high, clutch head Screws “cancel-out” the handicap of slow-down hesitation. The wide
roomy clutch offers an easy bull’s-eye target for the “greenest” operator, inviting speed born of confidence ... the
automatic entry of the Center Pivot Driver into dead center of the recess speeds and eases the drive home . . .
and that same definite torque grip assures the operator there is no hazard of slippage. Then there is the CLUTCH
head Lock On feature which nullifies the handicap of fumbling around hard-to-get-at spots by uniting screw and
bit as a unit for easy one-handed reaching. In field maintenance, too, clutch head simplifies operations by solving
hitherto accepted problems. Service men prefer this modern screw because it may be operated with the ordinary
type screw’driver . . . even with a piece of flattened steel rod in an emergency. They know also that, where screws
have to be removed, saved, and used again, the clutch head Lock-On feature obtainable with the Center Pivot
3
Hand Driver “cancels-out” the serious handicap of dropped and lost screws.
W"!
Get personally acquainted with these many exclusive
features. Send for assortment of CLUTCH head Screws,
sample Center Pivot Bit, and fully illustrated Brochure.
ECONOMY is an impor
tant feature of this Center
Pivot Assembler’s Bit. No
“back-to-the-factory”
shipment is necessary for
reconditioning. A brief
application of the end sur
face to a grinding wheel fully
restores original efficiency.

clutch head Screws are con
tributing importantly to
many phases of the war effort.
They are available in Stand
ard and Thread-forming types
for every purpose . . . produc
tion backed by the extensive
resources of this Corporation
and by responsible Licensees.

UNITED SCREW AND BOLT CORPORATION
CHICAGO
ELECTRONIC INDUSTRIES

CLEVELAND

NEW YORK

over the capacitance-change
rangement in certain cases.

40 YEARS OF EXPERIENCE AT YOUR SERVICE I

’
of precision
... and makes it with a high
degree of
precision and
an<
cooperation bom oi our concentrated experience in
meeting wartime's rigid requirements and schedules.
From raw stock to completed items ... Willor servnlanned production.
ice embraces every iacuixy ►» K.------- .

We twite «quintet and "Bluefiniutt
e METAL STAMPINGS
machine wore
laminations

• PANEL BOARDS
• PLASTIC PARTS
MECHANICAL AND ELEC

TRICAL INSTRUMENTS

► TOOLS AND DIES

288 Eastern Blvd.. New

Reconversion

Having produced a freque cy
modulated signal, the next qu. stion concerns the translation of
the frequency drift into a vari. ?ie
voltage or current.
The most usual conversion c in
sists in amplifying, limiting, dif
ferentiating and then Integra ig
the incoming frequency so
at
what comes out is a current t uat
is proportional to the freque y.
This process is outlined in Fir 3,
and an example of a typical cirt
is shown in Fig. 4 on page 116 oi
this issue.
The signal is amplified and
“clipped” so that its amplitude
above a certain level (plus .nd
negative) is eliminated. This
often done by a push-pull stage oi
thyratron tubes. The resulting
square wave is passed through a
differentiating circuit which takes
note only of the voltage changes
as the square wave reverses from
positive to negative. A series of
constant level pulses, having a
frequency equal to the original
frequency results, which is recti
fied in a full wave circuit and
smoothed out in a filter to operate
a control mechanism.
Conversion
of
a
frequency
modulated signal into a change in
level also can be accomplished by
the now-well known discriminator
circuit in an FM receiver although
this method is not so frequently
used. Another conversion method
makes use of the pull-out energy
transfer as the circuit values in
one of two equal frequency oscil
lators is altered. This method is
useful when the frequency shift is
not large.
(NOTE—other types of control and conver
sion systems will be taken up in later parts
of this series, followed by data on the com
mon methods for actuating the process control devices themselves so as to bring about
corrective influences.—R.R.B.)

ELECTRONIC ESES
IN INDUSTRY
( Continued from page 98)
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Electronic Curve Tracer.
Philip Pac.a.
"Electronics," Feb., 1943; v. 16, PP87-90, 202.
An Improved Current Integrator. J M.
Blair. "Rev. of Sci. Instr.," Mar., 1943;
p 64.
Insulation Testing of Electric Windi' is
"A EE
C. M. Foust and N. Rohats
Transac.," Apr., 1943; p. 203.
Photoelectric
Potentiometer
Reco: er
D. F. Hang. "General Electric Review,“
Nov., 1943; p. 623.
A Self Balancing Potentiometer.
T R
Harrison, W. P. Wills and F. W. S e.
"Electronic Industries," May, 1943; P68.
A
Sensitive
Cathode-Ray
Voltmeer.
Harvalik.
"Rev. Sci. Inst:
Z
Sept., 1943; p. 263.
Electronic Load Regulator fot Me er

ELECTRONIC INDUSTRIES
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Testing.
6
July, 1943;
260.

E. Lenahan
v. 16, pp.

"Electrot
116-117,

of the Cathode-Ray
lograph to Electric Power Systems.
Forrest. "Jour. Sci. Instr.," May,
v. 20, pp. 69-75.
A Guide to Cathode-Ray Patterns.
wyn
paper bound par
published by John
New York City.

106- Applications

107.

'«♦

Electron Microscope,
Man Spectograph
Electron Microscopy.
"Electronics," Feb., 194

1C8

Simplified
Rachman.

109

Electron Microscopy in Chemistry V K.
Zworykin.
"Ind. & Engng. Chern."
Apr., 1943; v 35, pp. 450-458.
Applications of the Electron Mier
pe
In Metallurgy. V. K. Zworykin. "M als
Tech.," June, 1943;
Tech - jb.
No. 1594, 25 pp.
A Compact High Resolving Power E cf K. Zworykin ¡nd
tron Microscope.
James
Hillier.
'Jour.
of
Applied
Physics," Dec , 1943; p. 658.
Polystyrene Replicas. 'Electronic In. »

Voltage Stabilizer for Electron Dif
fraction Power Supply.
S. H. Bauer,
J. M. Hastings and D. P. MacMillan.
"Rev. of Sci. Instr.," Feb , 1943; p. 30.
Mass Spectrometer Aids Research. John
A Hippie.
"Electronics," Nov. 1943;
p 120.
Light,

Illumination,

Heat

Electronics Applied to Heat Transfer
Tests.
Robert V. Brown. "Electronics,”
July, 1943,
An Inexpensive Stroboscope for High
Speed Photography.
S. Silverman and
W. H. Warhus. "Rev. of Sci. Instr.,"
Sept., 1943; p. 273.
High-Speed Electronic Photo Light
A.
Palme,
"Electronic Industries," July,
1943; p. 87.

ne

Meteorology
Radio Sounding in the United States.
C. ft Peare. "Electronics," Jan., 1943;

• Far away from

convenient

service, Jefferson Electric Transformers have made new
records. Thousands

thousands

have

found

their

way to every corner of the globe—operating from the

Arctic to Antarctic—serving

systems, gun-firing

circuits

radio and communication

on

Improved Cosmic-Ray Radio Sonde. H
Pickering. "Rev. of Sci. Instr.," June
1943; v. 14, pp. 171-173.
Stuart H
120. Cosmic-Ray Radio Sonde.
Pomerantz. "Radionics," July, 1943; v
1, pp. 3-7, 28.
Sonde. W. H. Pickering.
The Radio
1
'Proc. IRE," Sept. 1943; p. 479.
Gilbert Son
122. Tubes in Meteorology.
bergh..
"Electronic Industrie»," Aie
1943; p. 62.
123. Determining Cloud Depths.
S. R Wintcrs. "Radio News," Oct., 1943; p 44.

ships, and for dozens

Tima

of other purposes that War demands have indicated.

Expert, specialized engineering, competent and adequote research,—and experienced transformer craftsmen

125.

insure the correctness of design and the thoroughness

126.

of construction that mean transformer excellence.

You can be sure of filling your requirements exactly by
coming

to

transformer

headquarters

JEFFERSON

Calibration of Camera Shutters With the
Cathode-Rav Oscillograph. Theodore H.
Bullock.
"Electronics," July, 1943; v.
16, pp. 106-109, 250-252.
Measuring Projectile Velocity,
tronic Industries," Oct., 1943;
Electronic Time Meter.
"Rev, of Sci.
Instr.," Aug., 1943; p. 255.

Medical, Psychological
127-

ELECTRIC COMPANY,Bellwood, (Suburb of Chicago) Illinois,
Canadian Factory: 60-64 Osler Avenue, W. Toronto, Ont.
128

129.

130.

131.

132.

Medical Science Joins Hands With Ek-:Gilson.
"Electron! /
tronics.
W. I
6, pp. 144-145, 236
Mar., 1943; v
etc.
Applications c ' Electronics to Ph<si’. Gilson. "Electronics/
ology.
W.
Jan., 1943; v. 16, pp. 86-89, 206.
An Electronic Stimulator
or Use in
Thorp and
General Physiology
Donald Robinson.
Electronic Eng
188.
Oct., 1943,
Therapeutic Radionics. S. R. Win •«
"Radio News," July, 1943; v. 30, PP17-19, 74-78.
High-Frequency Therapy.
W D
'M’
phant.
"Electronic Engng." (a sei Di
Sept., 1943, p. 142; Oct. 1943, p. 2M
Nov., 1943, p. 252.
Dosimetry and Local Distribution o
Energy in the Electric High-Freque- ?
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American Airline* tangent airport plan for Neu York City from “Airport* and Air
Tragic Control” by Glen A. Gilbert, Chief Air Traffic Control Dieition, CAA.

Shape
of Thing» to Tome

In air transportation especially, the pattern of
the future will not be the pattern of the past. No
other field holds the prospect of greater advance
ment nor offers fuller opportunity for sound
development.

Our non-technical booklet, “Highways of the Air,”
explains the importance of radio to aviation. It will be
sent to you upon request. Address Desk E.I.-2.

In things which have made air travel safe and
efficient — radio range beacons, markers, com
munication transmitters and receivers, airport
traffic controls—RADIO RECEPTOR, as a pio
neer, has contributed its full share of develop
ment, and will continue to lead in design and
manufacture.

“Although an airway may be loosely de
fined as a designated route for aircraft
plying from airdrome to airdrome, it can.
not really be said to exist on a practical
scale without airways communications,
airdrome traffic control, and radio navi
gational aids. These are the three com
ponents furnished, over some 70,000
miles of foreign military airways, by the
Army Airways Communications System

To “the shape of things to come” in aeronautical
radio, RADIO RECEPTOR will bring more than
20 years of practical experience. These have
been years of successful accomplishment in pre
war aviation radio equipment plus outstanding
developments born of the present conflict.

Communiration* System,
Headquarter«, AACS.

Radio Receptor Co

For Sferitoriou* Service
on the Production Front

INCORPORATED
251 WEST 19th STREET

NEW YORK

11,

>li-
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SOLID DIELECTRIC
COAX ond TWINAX CABLES

136.

137

138.

TA&WKAMMn

fan Hiqh

139.

Amphenol builds low-loss solid dielectric coax and twinax cables
conforming to latest approved Army-Navy specifications. To fill your
low-loss cable requirements, specify Amphenol—all sizes—vinyl
cove’-ing or cotton braid as specified.

Field.
K. S. Lion.
"Jour, of Ap,
Physics," Oct., 1943; p. 545.
RCA
Develops
Stethoscope
Age," July, 1943; p. 27.
Electrical Amplifying Stethoscope
Photo-Electrocardiscope.
G.
E
ovan. "IEE Jour.," Pt. Ill, June,
v. 90, pp. 38-52.
Amplifying and Recording Teo
in Electro-Biology, With Special
ence to the Electrical Activity o
Human Brain.
G. Parr and W.
Walter. "IEE Jour.," Pt. Ill, Sept,
v. 90, pp. 129-144.
Improved Low Frequency Analyser
Grey Walter. "Electronic Engng ,
1943; v. 16, pp. 236-240.
Electronic Aids in Biological So
R. R Batcher.
"Electronic Ind.
1943, p. 62; Aug., 1943, p. 86
The Encephalophone. C. A. Beevei
R. Furth
"Electronic Engng.,"
1943; p. 419.
Crime Detection.
R. P. Turner, '
News," Sep!., 1943; P 20.

-nJ
•on>43;
lue

*er.
the

43;

W.

ov.,

•1y.
md

Miscellaneous
140.

141.

Amphenol also builds superior type cables with polystyrene or
mica-tilled bakelite dielectric—coax or twinax—all sizes.

e<j

142.

143.

144.

145.

Airplane Instrument Illumination
Ultraviolet Light. K. D. Scott.
Magazine of Light," July, 1943, v ■ H,
no. 4, p. 22.
á.
Ceramics for High-Frequency I.
’
tion. M. D Rigterink. "Bell lab. R
May, 1943; v. 21, pp. 290-29o.
Telephone Type Relays in Elect me
Don and L N.
Applications.
C. J
Galton.
"Electronic Industries," Mar.,
1943; p. 68.
An Accurate High Sensitivity Ap. ion
J. Bannon.
Rev
Oil McLeod Gauge,
of Sci. Instr.," Jan., 1943; p. 6.
New CurElectronic Applications;
T Í.
riculum in Electrical Engineering
Grey and R. H Frazier.
"Electronics "
Oct., 1943; v. 16, pp 122-124 304
309
Graphical Symbols.
A tabulation of
those commonly used in the electronics
field. B. Dudley. "Electronics," Apr
1943; p. 84.

Oscillators
Non-sinusoidal Wave Generators. W P
Bollinger.
"Radio," June, 1943; P 21
147. An Automatic Frequency-Controlled Os
cillator and Amplifier for Driving Me
chanical Vibrators.
E. V. Potter "Rev
of Sci. Instr.," July, 1943; v. 14 no.
7, p. 207.
S. E. M. Sussk >■ :
148. Flip Flop Circuits.
"Electronic Industries," Nov., 1943. p
78.
Í
149. Wide Range Electronic Generator
Mittelman, F. S. Grodins and A C
"Electronics," Dec., 1943; p. 132.
146

LOW-LOSS CONNECTORS
and Siye {pn Zbielecldc GaJded
For a completely balanced low-loss circuit, use
Amphenol Low-Loss Connectors with Amphenol
Low-Loss Coax or Twinax Cables.

Small, compact, sturdy, water-proof, easy-toassemble—these connectors are of unit construction
—no air spaces to lessen efficiency—high dielectric
insulation of polystyrene or mica-filled bakelite.

Amphenol Low-Loss Connectors give long serv
ice-sure, positive contact. The special engi
neering design relieves conductor strainless chance of failure due to vibration or
pulling of cable.
k

fl

■M

Amphenol Coax and
Twinax Cables are fur-

______

OEwSl
'talsSvj

wBFJA

American Phenolic Corporation
Chicago 50, Illinois
Please send data sheets on Amphenol Low-Loss Cables and Connectors

Name.______ _____________ ____________________________ _____________
Company________________________________________________ __________

City..... ..........
180

151

152

154.

¿IBP

SEND FOR AMPHENOL DATA SHEETS

Street................................

150.

153.

SPECIAL CABLE ASSEMBLIES

nished on reels. Also supplied cut-to-length, with or
without connectors.

Rectifiers

1................................ .....................................
State...................

Ignitron for Direct Current Power W E.
Schwarz. "Power PI.
Engng.," Mar.,
1943; v. 47, pp. 76-79, 110.
Ignitron Rectifier Testing.
L. F. D\’d
"Electronic Industries," Nov., 1943 p
102.
Why Use Rectifiers for Plating? L W.
Reinken. "Metals & Alloys," Mar., 1 -43;
v. 17, pp. 533-535.
Analysis of Rectifier Operation. 0 H
Schade.
"Proc. IRE," July, 1943, pp
341-361.
Vacuum Rectifiers Working With C'ndenser Input.
R. G. Mitchell. "Wire e”
Engineer," Sept., 1943; p. 4)4.

Regulators, Exciters,
Stabilizers
Voltage Regulating Transformers. R 0Lambert.
"Electronic
Engng.,"
Feb
1943.; v. 15, pp. 384-387.
156. Electronic Regulators for A-C Ge erators.
Arnold
Benson.
"Electron s,‘
Apr., 1943; v. 16, pp. 104-107.
157. Electronic Exciter for A-C Generat rs
Arnold Benson and Ralph Heidb ik
"Electronics," Aug., 1943; v. 16, op
112-114, 261.
F
158. Electronic Voltage Regulators
155.
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MOCI

RANGE SELECTOR

MODEL NC

1632

CONTINUOUS COVERAGE- 100 KC. TO 120 MC

• ALL FREQUENCIES FUNDAMENTALS

A complete wide-range Signal Generator in keeping with the
broader requirements of today’s testing. Model 1632 offers accu
racy and stability, beyond anything heretofore demanded in the
test field, plus the new high frequencies for frequency modulated
and television receivers, required for post-war servicing. Top
quality engineering and construction throughout in keeping with
the pledge of satisfaction represented by the familiar Triplett
trademark.
Of course today’s production of this and other models go for
war needs, but you w’ill find the complete Triplett line the answ er
to your problems when you add to your post-war equipment.

ELECTRICAL

BLUFFTON
LU TRONIC INDUSTRIES

•

February. 1944

• Triple shielding throughout, Steel
outer case, steel inner case, plus
copper plating.

• All coils permeability tuned. Litt
wire wound impregnated against
humidity with "high-Q” cement.

INSTRUMENT CO
• No;« sections individually shielded
with pure copper. Entire unit en
cased in aluminum shield.

Ingston Hogg. "Wireless World,"
1943; v. 49. pp. 327-331. (Part I
serial.)

INDEX
Adjustable Speed Drive..
.22-29
Alarms ..................................
Aluminum Weld Testing.
Amplidyne Control...........
Amplifier............................ 147, See Main Hf
Ash Precipitator................
Audio Oscillator...............
146-149

inj

balanced DC Amplifier...................................
।
Balancing Rotating Parts.............................
48
Basic Tube Circuits............................................. 7
Bees, Counting....................................................
97
Biological Analysis ...........................................
96
Biological Applications .................................... 137
Blood Pressure Recording............................... 137
Boiler Water Testing........................................
90
rrain Current Measurements.........135-137 nd.
Brazing by High Frequency............................ 69
Bullet Velocity Tests........................................ 125

ÊlCOR]

11. Steel Insert
1 • Frame
2. Armature
12. Oil Thrower Washer
13. Brush Holder Screw
3. Thru Bolt
14. Dynamotor Leads
4. Commutator
15. Brush Holder
5. End Bracket
16. Brush Holder Cap
6. End Cover
17. Brush and Spring
7. End Plate
18. Field Poles
8. Gasket
9. End Play Washer 19. Field Pole Screw
20. Field Coils
10. Ball Bearings

EICOR produces a Dynamotor for every
need—from the smallest in size to the lar
gest in output. Our complete line of frame
sizes makes possible the greatest available
range of dynamotor output ratings, sizes
and weights.

WALL CHART AVAILABLE
18* x 24* reproduction of this isometric cut
away, complete with dynamotor data on out
puts, sizes and weights — available uitbout
charge to engineers and instructors. Suitable
for wall hanging. Write for it on company or
official letterhead.

EnS©Bl DrJS.

1501 W. Congress St., Chicago, U.S.A.

DYNAMOTORS • D. C. MOTORS • POWER PLANTS • CONVERTERS
f.po't

182

Ad Awrirrnu

89 Broad Sr., New York

U. S

A

Cable

Air r-rwo. Nr w York

Cable Location.............................
Calibrating Springs...................
Camera Shutter Calibration.....
Capacity Pick-Up Amplifier
Carrier Current.............................See Main Heading
Case Hardening......................... . .................... 70, 72
Cathode-Ray Tube Patterns...
Cathode-Ray Tube Use............
....106, 107
Cementing, Wood, Cloth.........
.61,64. 65
Ceramics for High Frequency.
Chemical Analysis ...................
Chemical Applications............. .See Heading, 109
Circuit Analysis, Thyratron.....
Circuits for Control.................
Circuits, Ignitron, Thyratron.
Cloud Depth Measurement...
Coils for HF Heat<ng
Coil Testing.................................
Colorimeter ...............................
Combustion Control......... ........
Control Circuits.........................
,119, 120
Cosmic Ray Radio Sonde.........
Counting ........ ............................
....97, 9»
Crime Detection..........................
Current Integrator.....................
Curriculum, Electronics............
Curve Tracer..............................
Cyclograph .................................

DC Amplifier ..............
DC Motor Control.........
Dehydration of Food
Dielectric Heating .....
Dielectric Heating Calculations, Data.........
61, 64,
Differential Transformer Protection...............
Dip Coating Process............................................
Dipping, Painting............................................ 40
Displacement Actuated Controls...................
Dynamic Balancing............................................
Dynograph..............................................................

55,
66
4
42
42
9
43
48

Earthquake Recorder...............................
Education, Electronics.............................
Electrolytic Conductance Tests............
Electron Diffraction Voltage Supply
Electronics, General Review.....
............. 36, 37
Electronics, Postwar ................
108-112 Ind
Electron Microscope ...............
Electron Tube Fundamentals.
,....54-66 Ind.
Electrostatic HF Heating......... .
135-138 nd.
Encephalograph ........................ .
........... 81, 89
Engine Analysis............................
Exciter Regulator........................
Explosion Safeguarding............

Fabric Cementing......
Fever Machines.......
Flasher ..... ~...............
Flaw Detecting...........
Flip-Flop Circuit.......
Fly-Ash Precipitator
Food Dehydration....
Frequency Control....

ELECTRONIC INDUSTRIES
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43 M >

HAT last bump was it. The waist gunner picked

T

himself up from the floor and clung to his gun as

the huge ship was brought back into control. He took
a quick look out, whistled softly and spoke through

the Intercom to the rest of the crew.

"Somebody better hurry up with a stick of chewing

our aerial forces is the Communications System. No
place here for equipment that’s merely good. It must
be the best, for failure in Communication may be more
serious than the failure of an engine or a landing gear.
It is to these superlative standards that Rola builds
equipment for the Army-Navy Air Forces . . . highly

specialized transformers and coils, supersensitive
headphones, and other electronic parts having to do

gum before our left wing leaves us!”

The ability of our flying men .. . and our flying equip

ment ... to ’’take it” is one of the major marvels of

the war, and playing its full share in the success of

with Communications. And it is to these same stand
ards that Rola will build its after-the-war products,
whatever they may be. The ROLA COMPANY, Inc.,
2530 Superior Avenue, Cleveland 14, Ohio.

GOLA
Let's do more

¡makers

of the finest in
ELECTRONIC INDUSTRIES • February. 1944

sound

in forty-four I
reproducing

and

electronic

equipment
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G
Gas Engine Analysis..............
Gasoline Sulphur Content...
Gauges, Strain........................
Gear Hardening.......................
Generator Regulator............
Gluing by High Frequency.

............... 70
............ 156
.54, 59, 61
64, 65

Graphical Symbols, Electronic.

n

Hardening, Case.
Heat Control............................................. 12-15
Heating Coils..................................
7
Heating, High-Frequency.........See Main He
Heatronic Molding.......................................... 5
Heat Transfer Tests................................
High-Frequency Heating Principles.
Hi-Pot Testing................
Hydrogen Ion Content

Ignitron Rectifiers.
ISO
.67-74 h
Induction Heating, Metals....
Industrial Applications................
Instrumentation Applications.
Insulation, High-Frequency Ceramics
Insulation Testing..
Integrator, Current

Labeling Machines.
Lie Detectors
Light Flasher
Locators .......

M

AFTER THE WAR

the name to look for

.RADIO ANTENNAS
Today, BRACH produces only for Victory. But after the
war, Brach will be ready with trained craftsmen and still

more “know-how” to turn out superior antennas and

44
Machine Balancing........
Maintenance .....................
Maintenance, Welding Control.
Mass Spectrometer .......................
143
McLeod Gauge, Oil........................
Megaphone, Electronic................
....... 95
Metallic Part Comparison.........
.95, HO
Metallurgical Analysis..................
........ ’40
Meter Lighting by Ultraviolet....
....... 105
Meter Testing .......................
....... 108-112 Ind
Microscope, Electron..........
.See Main Heading
Miscellaneous Applications.
Mist Precipitation..........
..57,60, 62
Molding of Plastics....
See Hea ling
Motor Control ...........
............. 30
Motor Drive Analysis.
28-30 Inc1
Mot-o-trol ....................
Movement Detection..
Myograph ...................

other radio and electrical products for which dealers and
public have been patiently waiting.

Nema Code in Welding.

L S. BRICH MFG. CORP

Oil Mist Precipitation....
Oil Prospecting .............
Ore Separation .............
.See Main Hca
Oscillators .........................
Oscilloscope, Industrial Use......
Oscilloscope in Welding Control

o

World'» Oldeil and Largetl Manufacturer, of Podio Antenna, and Acceitonei

55-65 DICKERSON STREET

NEWARK N. J.

WANTED
RADIO ENGINEER

For Important War and Postwar Work
Well established company located in Kansas City, Missouri, has fine
opportunity for Radio Engineer with ability to design circuits for
piezo-electric crystals. Must have knowledge of crystal industry, con
structive imagination, and drive. Firm anticipates rapid postwar
expansion. In reply give full details of education, experience, and
date available. Also indication of salary expected. Application held
in strict confidence.
BOX P-27

ELECTRONIC INDUSTRIES
480 Lexington Ave.
New York 17. N. Y

Packaging Machines
42
Paint Draining
40, 42
Painting .............
Paint Machinery
Perforating of Stamps
46
Phase Control Analysis
Phase Shift Measurement
93
pH Measurement .............
127-129 Inci
Physiology Applications...
Pilot Relaying ..................
Pipe Location ..................... ............................. 76,
Plastics, Heating................ ....... 57,60.61,62,
Plywood Technic............... .54, 55, 59, 63,64. ■ 6
Polarography .................... ................................... 96
Postwar Electronics..-....... .............................. 36, 7
Potentiometer Recorder.......................
102, 1 3
Potentiometer, Self Balancing.............
...37, 1
Precipitators ...........................................
Precipitron ...............................................
.12, 4
Precision Temperature Control............
,49, 2
Principles, High-Frequency Heating.
:o
Printing Applications..............
Projectile Velocity Tests......
Prospecting, Seismic for Oil.
Protection for Transformers.
Pyrometer ...............................
.93, 9'
ELECTRONIC INDUSTRIES
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WE FIT THE BED TO THE NEED

(ELECTRONICALLY SPEAKING)

Remember Procrustes the Stretcher, who treated travellers with such
solicitous violence? Each was tied to a bedstead. The short ones he
stretched to make them long enough; the long ones he butchered to make
them short enough? * * * Sometimes in business there’s a temptation to
fit the need to the "bed”. . . to utilize stock designs and stock devices,
even if they don’t quite answer the specific requirements. But that’s not
the Bunnell policy. If you are interested in efficient electronic
equipment for a specific application, you can bank on Bunnell

J-ß

to "build the bed” to fit your needs.

^BUNNELL<s&
GENERAL OFFICES: 215 Fulton St., New York City • FACTORIES at Brooklyn, N.Y.

I
HIGH

and tAtanuflactulett ofl: |

INDUSTRIAL
DEVICES
INDUSTRIAL
POWER RADIO FREQUENCY GENERATORS *
TRANSMITTERS.
RECEIVERS
TELEGRAPH
EQUIPMENT
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Radio Sonde...................
118-122 Inc!
Radiothermics .................
Railway Communication
Rectifier Analysis ..........
Rectifier Circuit Design
Rectifier Filter Design...
Rectifiers ............ _.........
Rectifier Testing............ ...............
Regeneration in Motor Control
Register Control ................ ............
Regulation, AC Generator........
156, 15
Relays for Tube Circuits.....................................
Repairing Welding Control................................
Replicas for Microscope Use..........................
Resin Heating .................................. 57,60, 62,
Rinse Water Testing............................................
Rotating Part Balancing....................................

Technical Methods
Presented in the hope that they will
prove interesting and useful to you.

Sabotage Protection...................
Safety on Sewing Machines..
Sawtooth Wave Generator......
146, 149
Seismic Amplifier .....................
....... 2, 88
Seismic Prospecting..................
..... 78, 88
Seismograph ...............................
Self-Balancing Potentiometer.
102, 103
Servicing Electronic Controls..
Servicing Welding Control
Sewing Machine (HF) .........
Sewing Machine Safety .........
Smoke Measurement ..............
Soldering by High Frequency
Sorting ...........................................
Spectrometer, Mass ..................
................114
Speed Control ...........................
.22-29, Ind
Spraying Paint ..........................
....... 40, 42
Spring Calibration.......................
Square Wave Generator.........
Stamp Perforating.....................
Steel Milt Applications.........
Stethoscope .................................
133, 134, 137
Stimulator, Electronic............. .
......... 129, 137
Strain Gages........................................................... 85
Stroboscope ....................................................116, 117
Sulphur in Gasoline Measurement................. 92
Symbols, Electronic................................................145

New Metal Surfaces Made
by Spraying
Molten metal is now sprayed or atomized
on to metal surfaces for the purpose of salvag
ing worn hearings, shafts, cylinder walls and
such parts. Metallizing, as the process is called,
is also used for putting a non-corrosive coating
on iron or steel surfaces subject to corrosion
such as cylinder walls of internal combustion
engines, valve gates and such parts in contact
with water. The metals to be sprayed may be
aluminum, zinc, stainless steel, high carbon
steel or other alloys depending upon the char
acter of the surface desired. The sprayed sur
face may be "over built” and machined down
to size to obtain accurate surfaces.
Metal spraying guns have been perfected for
types of gases for heat, deuse with
pending upon the melting temperature of the
metal to be sprayed.
We hope this has proved interesting and use
ful to you, just as Wrigley’s Spearmint Gum
is proving useful to millions of people working
everywhere for Victory.

Rough threading — cooling
locks metal firmly fa surface,
producing a permanently
tight bond.

You can get complete information from
The Metallizing Company of America,
1330 IF. Congress St., Chicago, Illinois.

Sprayed journal before finish
ing—Main bearing journal
after surface has been
Metallized.

Permanent
-Magnets
All Shapes, Sizes and Alloys. Alnico magnets
cast or sintered under G. E. license. Chrome,
Tungsten and Cobalt magnets stamped,
formed or cast.

THOMAS & SKINNER
STEEL PRODUCTS CO.

•

INDIANAPOLIS, IND.

42 YEARS' EXPERIENCE
188

Temperature Control............... 12,13,14 15,115
Therapeutic Applications................ 130-132 Ind.
Therapeutics, Measurements....
Thermal Relay..................................
Thymotrol ........................................
.22-27 Ind.
Thyratron Circuit Analysis...........
Thyratron Control Maintenance
10, 11
Time Interval Meter....................
..... 126
Tin Plate Flowing...........................
Titration, Titrometer....................
Train Communication...................
Transducer Circuit..........................
Transformer Bank Protection ....
Transformers, Constant Voltage
Trouble Shooting...........................
Turbidity Measurement........... .
Turbine Balance Detector..........

Ultraviolet Motor Lighting.....
Ultraviolet Source......................
Utilities Use of Oscilloscope
Utility Use of Carrier ............
Utility Use of Electronics ....

Vacuum Gauge, Oil.................
Variable Speed Drive...............
Vibration Testing .......................
Voltage Regulator ...................
Voltage Regulator, Generator.
Voltmeter, Sensitive...................

43, 106

...............143
.22-29 Ind.
.82-84 Ind.

156, 157
......... 104

Wave Generators.............................. 146-149 Ind
Weighing .........................................
Welding Control...............................
.See Heading
Welding, Current Regulation.....
Welding, Voltage Compensator
Weld Testing............
Windings Tester.....
Wood Gluing............
.55,59,64,65 66
.55. 59, 64, 65,66
Wood, Heating..........
Wrapping Machine».
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Acrylics
Adiptej

Catini Equipment .........
Coaxial Cable ................
Code Recorder« ..............
Coll 0.W« ......................
Coil Forms ...................
Coils A I. F. Transforma
Coil Shields ...................
Coils A Winding«...........
Xoil Winding Machines .
^A^ecord Players .......

Electronic Equip .. .
Electronic Hygrometer
Elatronic Switches
ElectrostatK Voltmeter
Enamels ..................
Eqwlmrs, Recording
Equalising
Equipment
Equipment

I. F. Coils ................
I. F. Crystals ...........
Ignition Wire .......
Impedance Bridas
impregnating Equipment

Ethyl Cellulose
Extrades Shapes

Industrial Tuta*
Insulated Cable
Insulating
Insulatint
Insulatian
Insulation

1OS
Hin, PlMtK

Inta-Communicaters .
.Interference Analyan

Section of ELECTRONIC INDUSTRIES . March, 1944
Mrfdad Insulation Ca, 335 E. Price ft. Philadel
phia. Pa—BP. C, J. P. SKT. T
MueHtausen Serin* Corp., Logansport. Ind.—8P
Mueller Elatric Ca, 1583 E. 31st St, Cleveland,
Ohio. "Universal"—GC, IK
Multi Elatrical Mf*. Co., 1840 W 14lh St.. Chicago,
Ill—FH. SL
The Muter Co., 1255 8. Michigan Ave , Chicago, Ill.,
"Muter"—8U T
National Campany. Ik., Malden. Maa.—J, P. SKT
National Lak Wash* Ca., 4» Hermon St.. Newark.
Tbe Natianal Sceme * Mfg Co., 2440 E. T5th 8t.
Cleveland. Ohio—B, 8. 88
Natianal Vulcanind Fibre Ca., WUmtngton, Del —1

Km England Sir*« Co.. Keene. N. H —S3
The North Elaine Bit Co.. P 0 Bol 2«7. Galton.
Ohio—T
Northam Warren Cor*., War Works Dir., Stamford,

The S. $. White Dentai Mf*. Co., Industriai DMslafi,
10 E. 40th 8t . New York. N. Y —PS
Whitehead Stampini Ca., 1683 W. Lafeyetta BM.
Detroit, Mlch.-WB
Wilmington Fibre Spaiali» Ca, WtlmingtM, Dei.—
York, N. T —BP. J
Wercest* Pressed Steel Ca. Worcester. Maa—C8. 0
Yaxley—P B. Mallory A Co.. Inc.
Yost Superia Co., Springfield, Ohio—SP
Zierick Mfg Cap.. 345 Gerard Ave., b«w Yak. N. T.
C, OC. MB. SL

Headphonet

Crystal..
Dynamic

Paul A Beekman. DW. of Philadelphia Lawnmow* A
Mfg Co., 18th A Courtland 8U.. Philadelphia.
Pa.—TB
Pean Fibre A Spaiali» Co.. 2030 E. Watmoreland
ft . Philadelphia. Pa —FW
Pean-Unien Electric Ca».. 315 Stats St., Erle. re..
—C. CP. FH. GC. NL, SC. SU T, WL
Pheoll Ufa Ca, STOO Boooevelt Bd., Chleagu. 01
N. 8. 88. WB
Phonetic Ca rf America T122 Melroa Ava, 1
Angela. Calif —FW. WF
Priptloid, Inc., M Mert* ft. New Ywk, N. Y

Imulation & luts/aton

Insulating beads
Fibre _—......... .
Fibraflau ......... .
Friction tapa ....

Plastico ....................
Rubbwr insulation
Scotch ta*a .........
Special ceramica

Slinl-.M nwllhn

Ave., bos Angeles.

Autant Radio Co.,
cego. DL—M
Bat Mfg. Co., la

The Birtch* Cor*., 508? Hunttagten Dr., N, Im
Angel«*. Calif.—Pt
Brush Oeselopmant Ca. Mil Pakte* Asa. Cteeoland, Oblò—C
C. F. Cannon Ca, Springwater. N. Y—M
Carron Mfg Ca, 415 8. Aberdeen SC. Chicago, HL.

Téléphoné Su*rfy Ca, 1143 W. BcvMrr
Elkhart. Ind.. "Froef1—M
el. * Ela. Dia. Grant Amirtrm Indurtela
Meriden. Coon.—C. M

Acme Wire Ca, New Maren. Coon.—TO. VC
The Akron Porcelain Co., Cory Ave.. Akren, Otüe B. C

Alden Predati Co., UT N. Mate SL, Breektan. Mam

Am*hm»l Amertean Pbanollc Corp.
Amite ggmilitlng Fibre Co., Ine.
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that is CROSS-INDEXED for QUICK-FINDING
of PRODUCTS and MANUFACTURERS
LISTING ALL
MANUFACTURERS OF
FINISHED PRODUCTS
RAW MATERIALS
PARTS AND COMPONENTS

INDUSTRIES

EQUIPMENT AND ACCESSORIES
ASSOCIATED APPARATUS

in March

LABORATORY EQUIPMENT

PRODUCTION EQUIPMENT
MAINTENANCE EQUIPMENT

REGULAR CLOSING DATE, FEBRUARY 1st
(Advertisers who desire space but did not reserve same before
February

USED BY
Responsible executives in Engineering, Pur
chasing,

Production and Maintenance ii

MANUFACTURING COMPANIES

1st, should wire (collect) for deadline of final

form.)

Every manufacturer in the radio electronic
field can use the ELECTRONIC ENGINEER
ING DIRECTORY in at least two ways:

GOVERNMENT SERVICES

COMMUNICATIONS - MILITARY
AND CIVIL

1—Use the listings of other manufacturers
to BUY.

INDUSTRIAL ELECTRONIC USERS

INCLUDING AVIATION

2—Use his own free listings, pl
advertisement, to SELL.

ELECTRONIC DISTRIBUTORS

14,000
Handpicked total circulation

own

Whether you are engaged in war or commercial pro
duction — whether you are planning for immediate or
postwar markets — whether you expect the war to con
tinue for a long time or end soon — it will be to your

11,000
Paid subscribers

advantage to have the best possible advertisement in
the industry's outstanding directory.
This directory will not only give you industry-wide con

¿Md

tacts for sales and prestige but its year-long life will

HERE IS WHAT YOUR

ADVERTISING WILL DO —
1-Amplify your

free listing.

In the ELECTRONIC ENGINEERING DIRECTORY, your

2-Catalog your produrt In a year round reference
work.

3

provide a hedge against a sudden need of industrial

promotion.

advertisement will reach the buying power of the in
dustry on a year-round basis. The directory goes straight

-Reach the industry's buying power.

to the responsible engineers and executives who initiate,

4 -Give you immediate, nationwide promotion.

authorize and direct electronic activity.

5 -Keep in touch with neglected accounts.

6-Tell

story of contribution to war and explain de

livery situation.
7

PLEASE MAKE RESERVATION EARLY

-Maintain association of company name and product.

CALDWELL-CLEMENTS]

480 Lexi>gt»ii Avense, NEW YORK IT

FOR YOUR
TIMING
PROBLEMS
DO LIKE

RAILROAD TRAFFIC
CONTROL
(Continued from page 115)
must be placed as close together
in frequency as practical. The fac
tors which limit the spacing are:
(1) the width of the band required
to be transmitted and (2) the
sharpness and selectivity of the
filters employed in the receiving
units.
As only a narrow band is re
quired for the operation of relay
circuits, the channels may be
spaced as close as 5 kc, provided a
sharply tuned filter is used at the
receiving end. However, from the
standpoint of conserving materials
in manufacturing, the channels
can be spaced further apart, say at
15 kc intervals, thereby securing
equally satisfactory operation with
broader and simpler tuning.

Transmitter, receiver units
Whether your timing
problem is for war pro
duction or for a post-war
product, contact our Tun
ing Engineering Service
Department. Learn how
special self-starting mini
ature synchronous motors
. . . operating on AC
as well as DC currents
with speeds of 450 RPM
to as low as one revolu
tion per month can prof
itably be designed into
your product as a pre
cision timing device or
control instrument.

Haydon motors have
brakes for instant stop
. . . are reversible and
possess shift devices for
automatic reset

Complete data describ
ing latest developments
in the Timing Engineer
ing field is recorded in
this new Haydon catalog
. . . packed with
vital factson time
engineering
Zl

DC MOTOR
Reversible - com
pact - light in
weight - seven
segment commu
tator - low reac
tance rotor wind
ing - alnico field
- totally enclosed.
Sealed-in lubrica
tion good for life.

AC MOTOR
Available 450
RPM to 1 REV. per
month; manufac
tured to your spe
cific voltage, ireguency,
speed
and torgue re
quirements. The
110 volt, 60 cycle
1-RPM units con
sume only 2 watts,
have 5 in. oz.
starting and syn
chronous torgue.
Trafile control trnnumitter and
receiver unita

r WRITE
FOR YOUR
COPY
TODAY
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The transmitter and receiver
units are small and compact, each
occupying a shelf space approxi
mately six inches square. They are
housed within the standard signal
instrument case on the roadway.
In the photographs the units are
shown equipped with metal ‘tubes.
However, under present war con
ditions, glass tubes can be more
readily obtained; and this substi
tution is intended in connection
with the accompanying circuit dia
grams of the units.

The transmitter, in simple form,
consists of a self-controlled el ctron-coupled oscillator coupled to
a power amplifier output stage as
shown. Two tubes of 6L6G type re
used in the unit.
The output of the amplifier st. ge
goes to line wire L1 through de
condenser Cl, of about .05 mfd
capacity. The L2 side of the : ae
is grounded to the transmitter
chassis through condenser C2 of
like capacity.
The unit is keyed by an external
switch or relay contact SW, con
nected in the B+ lead to the am
plifier stage; so there can be no
output to the line when the switch
is open.
A simple form of receiver circuit
is shown diagrammatically. The
unit Includes a built-in sensitive
relay mounted in a vertical pocition, so that its back contact would
be closed by gravity when the relay
is da-energized—a safety precaution,
accordance with good
signal practice. Contact terminals
are brought out to the top of the
instrument case. Terminals are
also provided for connections to
the transmission line and to the
power supply.
The unit comprises a 6J7G am
plifier tube, a 6H6 diode detector,
and a 6Z7G power amplifier output
tube. When no signal current is
received from the line, the output
tube is biased to cut-off through
the bias resistor RI and the Mal
lory cell MC, connected in its grid
circuit. There being no line current,
no current will flow in the circuit
of the diode 6H6.
When the designated frequency
is present on the line, the current
received is amplified through the
6J7G. The amplified current then
flows through the plates and cath
odes of the 6H6. producing a posi
tive bias voltage which flows from
the cathodes to the grids of the
6Z7G, making the grid more posi
tive, so that plate current will flow
to energize the relay K. By this
circuit arrangement, a failure of
the plate current would leave the
relay de-energized, so that the red
indication light would be continu
ously displayed.
The rheostat R2 In the cathode
circuit of the 6J7G provides an ad
justment of sensitivity so that the
plate current through the relay can
be regulated to the desired value
regardless of the strength of the
signal received from the line.
The receiver pickup coil is coupled
to line terminal LI through a con
denser Cl, which may have a capa
city of .002 mfd. The bottom end
of the coil and the L2 line terminal
are connected to the chassis ground
through a condenser C2, of .05 mfc
capacity.
A milliammeter may be inserted
in the closed-circuit jack, for adELECTRONIC INDUSTRIES

♦

February, 1944

s'“
:.

spiral sox r

. rf
J os ope * • • save time and worry • •

THOUSANDS OF
MAN-HOURS SAVED
Allied’s Complete, Centralized Service
Speeds Procurement of
Everything in Radio and Electronics
It happens every day . . . every
hour! . . . From all parts of the
Country . . . from the United
Nations ... come urgent calls for
vital supplies to keep production
humming . /. to hurry develop
ment projects ... to aid men in
training, and men in action. For it
is a well-known fact that Allied is
able to deliver the goods.. .faster—
and save precious man-hours all the
way down the line!. . .

Because—here,

under one
roof are concentrated the largest
and most complete stocks of radio
and electronic equipment available
today!

Because—Allied’s

procure«
ment experts are in constant con
tact with all leading manufactur
etectrc’Hé anJ ra
hems . . . read
Fórces, Governœc.ii, industry. Puríhe

ers and have latest ’’supply data'*
at their finger tips!

Because—Allied’s

complete
centralized service simplifies pro
curement and expedites delivery
of many diversified needs at one
time...for the Armed Forces, In
dustry, Laboratories, Government
Offices, Training Centers. An ex
perienced technical staff often
suggests practical solutions for
design and application problems.
You, too, can simplify and speed
procurement... by dealing with
this one central source! All it takes
is one call or wire... one order
for everything . . . one book
keeping entry . . . one check!
Prove it to yourself. . • you’ll
save many man-hours.

SAVE TIME
CALL ALLIED FIRST

833 W

“b«»

« now

d coil

justing the pickup current on the
relay through the setting of the
sensitivity control R2.
Control machine

BRAND
* Globar Brand Resistors, built to speci
fications, tabulated below will reduce your
production costs, improve the performance
of your circuits, help take the headaches
out of your service department and
strengthen your reputation for quality
devices.

■

A resistor is essentially an energy dissipa
tor and as such it should be rugged. Since
the demands of electronic circuits are
quantitatively exacting, a resistor should
be- electrically and mechanically stable so
that it will retain indefinitely its estab
lished resistance value at normal loading.
A good resistor should withstand, without
suffering a permanent change in resistance,
the maximum accidental over-voltage to
which it might be subjected in service.
Moreover, it should be free from micro
phonic effects, inductance and capacity. It
should have a comparatively straight line
temperature and voltage characteristic and
it should not be affected by humid atmos
pheres.

Globar Brand Resistors are built to
meet these requirements.
This company was one of the first manu
facturers of electronic resistors and today
Globar Brand Resistors, steadfast against
abuse, are serving as precision weirs in the
electron arteries and capillaries of elec
tronic circuits throughout the world. A
trial in your electronic circuits will serve
to verify these claims.
PHYSICAL AND ELECTRICAL SPECIFICATIONS
TYPE "A" RESISTORS
FART
NUMBER

Vil A

WATT
RATING

KSiSTAIKl
RANGE

OVERALL
LENG1M

Vs

150 Ohms la
4.7 Megohms

21^'

%4

%

%î

47 Ohms ta
15 Megohms
33 Ohms la
IS Megohms

OVERAU
DIAMETER

Ibik

%

759 A

%

MA A

t

47 Ohms to
15 Megohms

792 A

i

22 Ohms to
150,000 Ohms

i¥

'Vii

774 A

5

33 Ohms to
220,000 Ohms

RH'

'Ht'

997-a

%

1 to ISO Ohm

W

703-0

’Ä

1 to 47 Ohm

759-CX

1

1 to 32 Ohm

V

Vn
%"

766-CÏ

2

1 to 47 Ohm>

1%'

792-CX

4

1 to 22 Ohm

1V

774-0

»

1 to 33 Ohm

1H’

%’

1%'

TYPE "CX" RESISTORS

STANDARD MSUIAi«! (TelwMitM 5% - 10%

The traffic control machine, lo
cated at the central office com
prises a layout of switch and signal
controls, indicating devices, etc., by
which the operator can handle
traffic over any given territory,
with efficiency and safety. The
illustration covers a single track
railroad with passing sidings, but
the layout can be arranged to
cover multiple-track operation as
well. While the centralized traffic
control system eliminates the tele
phone in train dispatching, certain
telephones can be selected by push
buttons on the control machine for
emergency use.
The upper portion of the machine
comprises a diagram of the track
way, the track being represented
by a white line 3/16 in. in width,
painted on a black background.
Electro - magnetically actuated
switch indicators in the diagram
display a clear picture of the
routes set up. Small red lights are
illuminated to show the occupied
track sections. Both the switch in
dicators and the occupancy lights
are operated by frequencies trans
mitted from the roadway, as here
inafter explained. Amber colored
lights indicate the approach of the
train, while arrow lights show direction of traffic movements.
Across the lower portion of the
control panel are mounted the
switch control levers, the signal
control levers, and push-buttons.
The switch control levers, when
moved to the down or to the up
position, send out the control fre
quencies to operate the switch ma
chine on the roadway to the normal
or reverse position, respectively.
Accompanying each switch lever
is a white “OS” light and a red
“lock-out" indication light. The
“OS” light is illuminated when the
train is occupying the switch track
circuit, and is also lighted momen
tarily during the time the switch
is traversing its stroke while being
moved from one position to the
other The red light is Illuminated
when the switch forms part of a
route over which the signal has
been cleared for train movement,
the transmission of the control

%

P -1—i

20%)

8

AU RESISTORS COLOR COMO Accord.^ to R. M A. Stondonk

+

0««« »Y FART NUMBER, RESISTAN« VAtUt AND TOLERANCE ~

Globar Division

THE CARBORUNDUM COMPANY

■•X- ÄROciwD

NIAGARA FALLS, N. Y.
'Carborundum and Globar are registered trade-mark* <d
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Circuit diairruni nt receiver

frequencies to the switch being ut
off while the light is showing To
change the route after the si al
has been cleared, the operator n ist
first move the signal lever to its
center (stop) position, after w ch
the switch control can be char d
provided there is no train p.
proaching.
The signal control levers, loc ed
above the signal control push
buttons, are moved to the righ or
to the left to establish directio of
traffic movement; while the push
button, when pressed, sends ut
the frequency that will clear ;ie
signal for that direction
t

'

6ROMNO
QN CNRS US

Circuit «Itairrnni nt trauHinltter

Individual push-buttons can be
provided to select certain tele
phones, the pressing of the button
actuating a transmitter to send out
the frequency selected to operate
the ’phone bell. A “general call”
push-button, when pressed, selects
a group (or all) of the telephones
simultaneously. When general in
formation is to be given, the oper
ation of this button eliminates the
necessity of calling each one indi
vidually. This feature is useful in
locating persons who are “some
where on the line.” A switch is
provided on the panel to dim the
machine lights for night operating.
by reducing the voltage on the
lamps.
In dispatching traffic, the operator follows the indication lights
on the track diagram, and to
manipulate the switch and signal
controls, in order to clear the way
for the heavy freight train, while
the passenger train is put through
the side track, stopping the pas
senger train if necessary, In order
to let the freight pass it.

Typical tranxmi«<ion circuit«

The following typical circuits will
serve to illustrate the simplicity of
the system described, when applied
to the remote control and Indies tion of switches, signals, and the
like.
In a typical signal control the
“normal" (or red) position of the
signal control lever is with its con
tact open, so that the transmitter
T2500 delivers no current to tl 1
line
The receiver R2500 at th ’
signal location will have its rela
R de-energized, thereby completin
ELECTRONIC INDUSTRIES
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General Electronics Industries Specializes

in Specific Applications of Electronics to
Solve Individual Production Problems
O For assistance in your postwar production planning, you
are invited to call upon the research engineering skill, expe
rience and facilities of one of the largest organizations spe

cializing in electronics.
General Electronics Industries is prepared at this time to

study your electronics requirements and to design or develop
the application that will fit your individual purpose. Thus, you
will gain a head start in your future postwar production, with

the perfect electronic devices General Electronics Industries

will be ready to supply as soon as its manufacturing facilities

are no longer engaged in all-out war effort.
Write to Engineering Department, General Electronics In
dustries, 342 West Putnam Avenue, Greenwich, Connecticut.

First ROTOBRIDGE

Next

CML 1400
ELECTRONIC GENERATOR

And Now

CML1420

ELECTRONIC GENERATOR
ANOTHER GREAT SOURCE OF

TEST POWER
FREQUENCY RANGE:

50 to 5,000 Cyclo» in 2 Bonds
300 Watts Continuous Duty

FREQUENCY CONTROL:

Single dial, direct reading
linear scale In two ranges—
50-500; 500-5,000 Cycles. Cal
ibration better than 5%.

The need for a source of test power capable of continuous
duty in the above ranges is now fully answered in CML
1420.
Frequency stability is better than 2% over a 24-hour
period after initial warm-up. Normal performance is con
sidered at either 120 or 270 Volts R.M.S. output where
the change in output voltage from no load to full will not
exceed 4%. Output voltage may be continuously varied
with same degree of regulation from 80 to 140 volts on
the 120 volt tap and the output transformer, and from
180 to 300 volts on the 270 volt tap.

Descriptive Bulletin Sent on Request

114-118 GREENWICH ST.

NEW YORK 6. N. Y

a circuit over its back contact to
the red signal light.
When the signal lever is moved
to its “clear” (or green) position,
the closing of the contact caus s
the transmitter to deliver its outpb
(2500 kc) to the line. Relay R wlü
then be energized through receiv R2500, thereby opening its ba<<
contact, and through the front co
tact the circuit is established
the green signal light.
When the track relay TR is de
energized by the passing of th
train, current is cut off from the
green light and the circuit estab
lished over the back contact of
TR, to the red signal light.
The switch control lever operate,
in two positions, in a vertical direc
tion, down for the switch “normal”
(position for the train to pass
straight through) and up for the
switch “reverse.” When in its nor
mal position, the lever contact N
is closed, thereby causing trans
mitter T2515 to deliver its fre
quency to the line wire. Relay N,
associated with the receiver R2515
at the switch location, will then be
energized, and through one or more
contacts of this relay the circuit is
established to the switch machine
SM, thereby operating the switch
to its normal position.
When the control lever is moved
upward to the reverse position,
contact N will be opened and con
tact R will be closed, so that trans
mitter T2530 will now deliver its
frequency to the line. Relay N
then will be de-energlzed and
relay R associated with receiver
R2530 will be energized, thereby
establishing the circuit to the
switch machine SM to operate the
switch to its reverse position.

Track circuit control

The running rails are divided
Into blocks by insulated rail joints,
which isolate each track section
electrically from the adjacent sec
tions. The intermediate rail Joints
In the block are “bonded” so as to
form a continous conductor for the
track current. Across one end of
the block is connected the terminals
of a track battery, usually about 2
volts for a track circuit one mile
in length. Across the far end of
the block is connected the ter
minals of the track relay, having a
resistance of about 2 ohms. The
length of a block may be anything
from a few feet up to a mile, the
latter being considered maximum
for positive operation under all
weather conditions. When the track
is clear, current flows down one
side to the track, through the coils
of the relay, and back over the op
posite rail to the battery, energiz
ing the relay. A resistor RI is us
ually inserted in one of the battery
leads to limit the current drawn
ELECTRONIC INDUSTRIES
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On Land
tyout

FERRANTI PRODUCTS
Transformers
** Rectifiers
** Reactors
Filters
** Equalizers
Plate-Filament Transformers
Aero Transformers
Electrostatic Voltmeters
Clip On Ammeters
*** Industrial Voltmeters
• Engineering Service
Full Facilities for Wiring
and Assembly of Complete
Equipments

FERRANTI equipment is prominent in our fight for
victory in ’44. The new General Sherman tank with its
gyro-stabilized turret, the latest form of underwater
sound equipment and America's newest bombers with
their improved detecting devices, utilize electronic equip
ment dependent on transformers and inductors for their
efficient and reliable operations.

With a capacity now ten times that of recent years, and
still growing, Ferranti has been able to keep ahead of
military needs and thereby offer reasonably fast deliv
eries on nearly all Ferranti products.
CONSULT WITH FERRANTI NOW —wherever Quality
and prompt delivery are of paramount importance.

SINCE

1882

FERRANTI ELECTRIC INC., R.C.A. Bldg., NEW YORK 20, N. Y
ELECTRONIC INDUSTRIES
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do your ENGINEERS

fa POWER

Are you engineers having

trouble finding an exactly

correct electrical power
products? Are you planning the power supply for
your future products? Then let Wincharger Engineers
help you. They can save you lots of time and worries

if you need

MOTORS
♦ Built in and shell type motors
• Adjustable speed motors

• Syncronous Motors
• Rotary Electrical aviation equipment
• Dynamotors and Inverters
• Motor Generator sets
♦ Railroad Car Lighting Generators

from the battery when the track x
occupied.
When a train enters the bloci
from either end, the relay
shunted out by the path of lo?
resistance offered by the wheeb
and axles of the train across th
running rails, whereupon the trao
relay will become de-energized
remaining open as long as the trail
is in the block.
A transmitter T2545 is controller
over the front contact of the tract'
relay, so that the frequency will b
continuously transmitted over th
line while the block is clear. A re
ceiver R2545 at the central offlc<
energizes a relay R. When the track
relay is de-energized by a train
the transmitter will be cut off
through the opening of the relay
contact. The receiver relay R then
will become de-energized; and
through the back contact of this
relay the circuit is completed to
the red track occupancy indication
light on the track diagram of the
control machine.
The railway field offers unlimited
opportunity for the application of
electronics devices to the operation
of automatic block signals, cab
signaling, automatic train record
ing, detection of dragging car
equipment, communication, etc. In
fact, the multiplex transmission of
frequencies, all operating independ
ently of each other, can be utilized
in so many ways that its adaptoNUh, 5----- * *
present
comprehension
।
In the operation of yards and
terminals, an entire route may be
set up by the transmission of a
single frequency, involving the
operation of a number of switches
and crossovers which are controlled
simultaneously through one “route’’
control lever. Through a frequency
allocation, the important routes
can be set up selectively, using a
different frequency for each route.
A study of traffic movements at a
particular location will, in many
cases, disclose the possibility of
consolidating the operation of con
trols.
While this system is most impor
tant in the present emergency, it
also is a most valuable improve
ment for postwar use. Any instal
lation can be easily expanded by
adding the required transmitting
and receiving units to the line.

WIDE READING

BONDS for
VICTORY
_________

—-------

Co ROTARY Eli(TRltAL EQUIPMENT

IGER CORPORATION

SIOUX CITY, IOWA

IContinued from page 121)
The toothed metal disk rotating
with the shaft generates an ac volt
age, proportional to the speed of
the shaft, in the telephone coil. The
voltage from the frequency divider
and the voltage derived from the
telephone coil are compared as to
their relative phase, and a current
I which is a function of this phase
difference is passed through the
winding of an electromagnet havELECTRON1C INDUSTRIES
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TOTALIZER
HOURS

MODEL ND

lODIAIMUU tIMt R CORPORA hCN

an exact record of machine hours the Industrial Time
FOR
Totalizer provides distinct advantages over written or
personal checks. This visible Totalizer will give a record up to
5 0,000 hours. On equipment of pre-determined life expectancy
the T otalizer, by showing the hours in use, visibly signals when
replacement ought to be made. Whether your product is now made
for the war effort or to compete in postwar markets the application
of Industrial Time Totalizers is worth your immediate attention.

INDUSTRIAL TIMER CORPORATION
110 EDISON PLACE

NEWARK, NEW JERSEY

SOME TYPICAL
APPLICATIONS
Conveyor*
Diesel Generators
Drill Presses
Molding Machines

Oil Burners
Punch Presses
Refrigerators
Radio Transmitters
Welding Machines
Vacuum Tube Devices
and many other types
of machines

'Pi&lacta

’’MERIT”
'Piante
.. . PARTS manufactured ex
actly to the most precise
specifications.
Long manufacturers of com
ponent radio parts, MERIT
entered the war program as
a complete, co-ordinated
manufacturing unit of skilled
radio engineers, experienced
precision workmen and
skilled operators with the
most modern equipment.
MERIT quickly established
its ability to understand
difficult requirements, quote
intelligently and produce in
quantity to the most exact
ing specifications.
Transformers—Coils—Re
actors— Electrical Windings
of All Types for the Radio
and Radar Trade and other
Electronic Applications.

. Since 1924

MERIT COIL & TRANSFORMER
CORP.
•
CHICAGO 6, ILL.

311 North Desplaines St.
I
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ing a soft iron core. A copper r
aluminum disk rotates in the r
space of the electromagnet and t ?
eddy currents in the disk effect e
desired braking on the shaft.
If by suitably connecting the n tor, the shaft is made to rot e
with a speed such that the te phone-coil voltage frequency is a proximately f»/n, frequency folio ing sets in, and the shaft rota s
synchronously just as if driven
a synchronous motor.
This may be seen from Fig.
which shows the voltage vectors
the phase comparison device a; i
a circuit diagram of the electro .
apparatus. The controlling ac vo: age E.t plus the telephone coil vol age Et are rectified and applied
resistor R„ and the voltage E, aero
this resistor controls the plate cu:
rent of the amplifier tube V; th s
current flows through the coil 8
the braking electromagnet. Th
other parts may be omitted in a
simple modification of the appar
atus. Assuming the arrangement
to be synchronized and E,t and E,
to be approximately 90 deg. out of
phase (heavy lines in the diagram',
there will be a synchronizing force
immediately the wheel departs
from the synchronous speed. Should
it tend to rotate at a higher speed,
vector Et would rotate to the right
and the resulting voltage E, would
increase. Consequently, the brak
ing current also increases reduc
ing the speed of shaft and wheel.
Similarly, a decrease in speed caus
es a reduction in braking current
and an increase in shaft speed. It
will be seen that, once the ar
rangement has been made to oper
ate synchronously by a suitable reg
ulation of the driving motor, the
driving torque acting on the shaft
may vary without disturbing syn
chronous operation. The limits, ac
cording to Fig. 2 are set by the con
dition that the phase difference
between E.t and Et, in the optimal
case 90 deg., must not reach 0 or
180 deg.; at these values changes
of
will not cause corresponding
changes in Eg so that the brake has
no synchronizing effect.
For small control voltages E.t and
small telephone coil voltages E«, the
braking force of the disk is small,
and small variations in the driving
moment will make the phase dif
ference 0 pass through the whole
range from 0 to 180 deg. At larger
amplitudes of E.t and E. and cor
responding stronger braking effects
the permissible variations in the
driving moment are greater. It is
however, impossible to compensate
for any desired variation of the
driving torque by correspondingly
increasing the control voltages be
cause, at a certain strength of the
control, oscillations of the rotating
arrangements about its synchro
nous position occur which increase
until synchronization stops. The
reason is the lag of the braking curELECTRONIC INDUSTRIES
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Acceptability of a product, for military

use now and for post-war markets, may
hinge on the noise and vibration factors.

At all times, in any product with moving

parts, noise and vibration are important.

'Ooj

But noise is an acoustic phenomenon
which can be measured electronically.
To assist the busy design engineer—who

has no time to become expert in acoustics
or electronics—we have prepared THE

NOISE PRIMER, the A B C of noise
and vibration measurement. Basic princi
ples are discussed simply and completely
—standards, instruments, procedures.

Compare your measurement methods
with accepted standards. In this, and
many other ways, THE NOISE PRIMER

should be a real help. Write for your free
copy today.

Ask for BULLETIN No. 852

W GENERAL RADIO COMPANY!
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PLASTIC PARTS
large or small quantities. Produced to your specif)

cations. Precision machining, stamping and forming

all plastics. No molds required Send your blueprint,
or write for bulletin.

FUSED QUARTZ Apparatus
ELECTRONIC TUBE insulators of fused quartz are not
affected by thermal shock. High surface
resistance, non-hygroscopic.

QUARTZ
HYDROGEN
ARC

HANOVIA CHEMICAL
DEPT. El-7
200

AND

MFG.

CO

NEWARK, N. J

rent with respect to the phase d ference <t>, caused by the inducts;
of the electromagnet.
The simplified device can the fore only compensate for small v - I
iations in the driving torque,
r
instance those variations occurr
while the driving motor is left j
itself for a couple of minutes, f
wider variation of the driving n
tor are to be compensated for,
additional regulator shown in
diagram may be used, provided tvariations are gradual and n
abrupt. The operation of the adc
tional regulator is based on coi.
pensating for slow variations t
the driving torque by an additio
al braking torque; then the resu.
ing driving torque varies about ti
mean for which the simpler circu
alone has its optimum workin
condition.
A second similar tube V' is coi.
nected parallel to tube V. The grr.
of tube V' obtains the con trollin
de voltage over an RC element; tw
relays R, and R, are inserted i
the plate circuit.
There are two resistors connect
ed in parallel to the plate circuit
of tube V: R. which is adjusted b
de motor M, and Rb which is ad
justed by hand. M is a series
wound motor with two field wind
ings Fx and Fa oppositely wound,
so that the motor rotates in either
direction according to whether the
armature is supplied by Fi or F,
The supply voltage is connected by
relays Ri and Ra; Ri operates a con
necting contact ri and Ra a separat
ing contact r2. At both relays, the
difference between attracting and
releasing current is about 10 per
cent of the attracting current. Fur
thermore, resistors parallel to R
and R2 cause K, to operate at great
er currents than R» so that R! re
leases at a current considerably
higher than R2 attracts.
At normal driving torque, the de
current has a value so that the
complete current through the
winding maintains phase differ
ence 0 at 90 deg. Then a current J
flows through V at which relay R
is operated while Ri is inoperative
so that motor M does not rotate
Upon an increase of the mean driv
ing moment, angle 0 decreases and
current J' increases. Relay Ri op
erates and motor M reduces the
resistance of resistor R. until the
additional braking current has re
duced the resulting driving torque
to such an extent that the phase
angle <t> is again 90 deg* and J' ha>
again its normal value. Then Ri h
released and the main regulation
only is operating. Similarly, upon
an extended decrease of the driving
moment, current J' decreases and
the control motor M increases R.
until the effective driving moment
and J' have again their normal
values.
In this manner, it is possible to
maintain the rotating arrangement
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HALLICRAFTERS WAS READY!
•

Under the abnormal climatic and operating conditions of tear, the
Signal Corps SCR-299 communications truck, built by Hallicrafters,
is providing peak performance for the Allied armed forces, fighting
throughout the world.
Hallicrafters peacetime communications equipment is meeting
the wartime qualifications and demands of the Military!
Just as Hallicrafters Communications receivers are meeting the
demands of war Today—they shall again deliver outstanding recep
tion for the Peace—Tomorrow!

hallicrafters

BUY MORE BONDS

fix

World’s largest exclusive manufacturer oj
short wave radio communications equipment... First exclusive
radio manufacturer to uin the Army-Navy Production Award for the third time.
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EXCEL
SUPERIOR ENGINEERING
Radiart has a large and competent staff of^"Jd
one electrical and radio engineers. Their «»“J”“
efforts toward better vibrator construction and long
service life have been very successful and haveK»
RADIART VIBRATORS an enviable, nation-wide
reputation.
The lane qu.nlitle, ot RADIART VIRRATORS end
VIPOWERS now being delivered to our Armed S
vices are ample evidence of that high quality.

Radiart Engineers are constantly on watch to main
tain that reputation and whenever possible to
stiU higher the Radiart Standard of Quality.

Radiart Corporation
3571 W. 62nd. St.

CLEVELAND 2, OHIO

BUTTON TYPE. FLAT OR STEPPED TYPE
SQUARE, OBLONG AND ROUND

CLOSEST TOLERANCES
EXCELLENT FINISH

MINIMUM LAPPING
GREAT SAVINGS IN MAN HOURS
AND COSTS

PROMPT DELIVERIES
Send for full information

(/CHtete Comfuntg
UNION, NEW JERSEY

at synchronous speed for he its,
without regulation by hand being
necessary.
The braking magnet must be ad
justed to the no-load torque re
quired for the driving of the un
controlled device. It may be to-ten
as a guide that the mean of the
additional braking torque of the
eddy current brake should equal
this no-load torque, and that the
variations of the broking current
due to the main regulation sb uld
be about 10 per cent of the n. an
braking current. As a rough ap
proximation, the braking fore p
acting on the disk may be comput
ed from the formula: P=vB2 Fgd;
where v is the velocity at the cir
cumference of the disk, B the den
sity of the magnetic flux in the
disk, F the cross-section of the disk
within the magnetic field, g the
conductivity and d the thicknes. of
the braking disk. B is found from
B=gwJ/d', where w is the number
of windings, J the current, d' the
width of the slot in the electromag
net in which the braking disk ro
tates. The actual magnitude of the
braking force was, in the reported
experiments, found to be about
three times the computed one.
To obtain as great a braking
torque as possible, the lever on
which the braking force acts
should be made as long as possible.
In the arrangement described, for
which the no-load torque was 2
kgm, tiie lever had to be 35 cm,
though a large electromagnet was
used. A large ring made of strong
Duraluminum (5mm) was mounted
on the rotating arrangement in a
suitable way.
The function of the regulating
device corresponds essentially to
that of a synchronous motor which
acts on the same shaft in addition
to the actual driving motor. The
advantage of the device described
over a synchronous motor is that
the telephone coil and the braking
' disk are much easier add^d to an
already existing arrangement than
a correspondingly strong synchro
nous motor. Further, the synchro
nizing torque is comparatively great
because of the amplification of the
eddy current brake. Actually it has
been possible to satisfactorily syn
chronize a big ring-shaped turn
table with a tube of 12 W plate
dissipation.

if

Impedance of a Transverse
Wire in a Rectangular
Wave Guide
S. A. Schelkunoff (Quarterly of
Applied Mathematics, April, 1943)
Approximate formulas are de
rived for the internal and external
impedance of a thin wire carrying
uniform current and extended be
tween two walls of a rectangular
wave guide.
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The Fight Begins j
VERYWHERE Allied forces are on the march — hacked by the
finest technical equipment available. HAMMARLUND radio re

ceivers are right in there pitching for nothing less than unconditional
surrender of the rest of the Axis.
THE HAMMARLUND MFG. CO., INC.
460 West 34th Street, New York, N. Y.

^HAMMARLUND
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NEW PATENTS
(Continued from page 136)
of r. From the location of these ma
and minima on the cathode ray s.
the phase difference $ between the
inal input waves ei (f) and ef (f) ca
derived. Calibration may be mad.
perimentally. It is suggested to en
the apparatus for determining the alt
of an airplane, e.g., by measuring
phase difference between waves retl
by the airplane and picked up by
listant receivers.
tional Standard Electric Corp.
1941, (I) Nov.
1943, No. 2,33:

;
.-i
g
b*
x.
> ,y
(]e
-h,
,.,j

OfNAGNtTiZINOy
OSCILLATORE

Measuring Magnetic Fields
Intensity and direction of an unkn > ii
are to be determined.
u
made of magnetostri. t .re
material, the permeability of which b< a
function of stress. It is supported in the
middle at 11 and made to vibrate longs’ idlnaliy by piezoelectric crystals 12 and U
which are driven by oscillator 14 (3 to
20 kc).
As it vibrates, its permeability
varies periodically causing the magnets
flux induced by the unknown ambient
magnetic field to vary with it. The volt
age induced in coil 15 by the changing
magnetic flux is amplified in tubes 17.
rectified in rectifier 19 and indicated by
ammeter 20. Oscillator 26 operates inter
mittently, 1 to 10 times per second, and
supplies ac current (the frequency of
which is different from the frequency of
oscillator 14 and several times that of the
ac supply 27) in coil 25 which serves to
demagnetize the bar once in every cycle
during the demagnetizing period, tube '7
is biased beyond cut-off by the ac volt
age supplied by source 27 which also
energizes demagnetizing oscillator 26.
Other embodiments are described. R. I’
Wyckoff, Gulf Research & Development
1943,
(F) May 8, 1941, (I) Nov,
2,334,593.
magnetic field

AS CRYSTAL specifications become more and more rigid, more and more
communication equipment builders are meeting the “specs” by acting on
the suggestion, “Let’s call in Crystalab.

There are good reasons for this fact

1

From the beginning, Crystalab has been meeting the rigid

specifications set by the U. S. Coast Guard, the U. S. Signal Corps,
and other branches of the armed services

the standards which

are the basis of specifications now used by most of the industry.

2

Crystalab testing equipment, much of it designed and built

by our own engineers, is unsurpassed in the industry. It includes

instruments for testing the performance of crystals under all tern

perature and frequency conditions. Thus, when a crystal leaves
Crystalab, it is accurate to highest precision standards

HF AND UHF

Crystalab service goes far beyond crystal manufacture and testing, how

ever. Our laboratory is available for special work in the design and calibra
tion of new electronic circuits of all kinds. Our engineers are experienced

in all phases of communications research, design and building
Whether your need is crystal supply, or specialized help in the solution

of electronic problems, there is an excellent possibility that you will find
the answer in the words

The circuit is intended to measure volt
ages or wavelengths of balanced parallel
transmission lines without destroying the
balance. For this purpose, the heater and
cathode leads of the diode voltmeter n n
wholly inside one of the lines. The vol
meter circuit is shown in the diagrar
T. H. Clark, RCA (F), June 5, 1942, (l>
Nov. 30, 1943, No. 2,335,486.

UHF Push-Pull Amplifier
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CRYSTAL RESEARCH LARORATORIES

An influence of the plate voltage on tl ’
control grid voltage is caused by the gr: 1
plate capacitance at low frequencies an
at high frequencies, is counteracted ly
the inductances of the electrode aupp if
leads. However, at still higher frequei -

TWENTY-NINE ALLYN STREET, HARTFORD, CONNECTICUT

(Continued on page 234)
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he exceptional physical and electrical proper-

ties of beryllium copper, when Micro-processed.
COMPRIMO
LENGTH Of
SPRING WITH
NEW MuSH
INSIDE DIAM Of
ORUSH HOLDER

cost of the spring:
Micro-processing eliminates all of the guesswork

BRUSH WEAR

FORCE DESIRED
ON COMMUTATOR
WITH NEW BRUSH

to achieve desired new

ance m service.

instrument Specialties engineers have de
vised a simplified design procedure for
determining the best brush spring to do a

Whether you are inter-

specific job; based upon only four brush

ested

the actual de

holder design details:
1 — Inside diameter of brush holder.
2— Working length of spring when

better brus

assembled with a new brush.

3 —Force desired on the commutator.
4 — Allowance for brush wear.
From these four details of your motor design, I-S engineers will design the c
beat
“Micro - processed” brush spring giving
longest brush life consistent wii

i

improve

working efficiency of equipment and

would like I-S to design your brush springs with

you. contact us and compare on your own springs

easy

your own use — the decided difference that

assembly.

Micro-processing makes.

Samples take about a week; quantity deliveries
are shipped in 1 to 6 weeks.

“ Making
Behave*9

Beryllium

Cupper

fhe «tory behind the develop*
ment of micro-processing.

"Spiking 4 Rumor"

INSTRUMENT SPECIALTIES CO., INC.

The facts about the grentlv
creased supply of beryllt
copper.

"Predicting Spring Performance
of Beryllium Copper Wire A
Strip99
Why beryllium copper varies in
hardening response and what to
do about it.
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FIELI ENGINEEIIN6 OFFICES

BOSTON • CHICAGO • CLEVELANI • PNILAIELPHIA - NEV TOM

AOS

FOR THE WANT OF
A HORSESHOE NAIL

Battles will Not be Lost in
ThisWar"FortheWant Of’
a Small but Vital Object
Valpey Crystals are performing
their indispensable duty in
wink-of-an-eye communications,
from the foxholes of New Guinea
to the bombers over Berlin .. .
exclusively an ally for the Allies.

PRECISION-CUT
UTTERLY DEPENDABLE
THROUGH
VALPEY CRAFTSMANSHIP

RECORDING
FREQUENCY DRIFT
(Continued from page 117)
motor to drive down scale the po
tentiometer contact and the car
riage that holds the ink pens.
When a new position of balance is
reached, the potential across the
galvanometer decreases to zero and
the light beam returns to the bal
ance position, thus reducing the il
lumination that reaches the phototube, opens
relay and
stopping the motor at the correct
position. A similar change occurs
when the applied current level rises
—the illumination on the photo
tube decreases, relay 1 opens and
the carriage is reversed and driven
upscale.
Automatic rebalance

The net result is that any cur
rent injected into .the galva
nometer circuit is automatically
balanced out by the motor-driven
rheostat that tends to follow up all
the changes. The position of this
rheostat therefore is a measure of
the current level. Every 30 seconds
the position of the rheostat pointer
is recorded on a chart. The circuit
is changed between each reading
to energize another buffer tube so
that the next reading indicates the
result of the frequency shift on a
different instrument, until all 12
are recorded whereupon the series
is repeated. By the use of colored
inks and a printed number along
side of each dot, the separate

curves can be easily distinguished.
In Fig. 2 a pencilled connection be
tween some of the sets of poin:
has been added to show what
lost by not having colors appear o.i
the printed reproduction.
Frequency to currr ¡t
conversi nt

The final problem Is that whi h
converts a variation in frequen y
into a variable current. This is
accomplished in the circuit in F :
4? This circuit delivers a maxi
mum of 500 microamps, to the
corder if exactly a 2000 cycle
.
4000 cycle) tone is applied to s
input, depending on the L-Hswikh
position, shown. These switches
are all operated by a single con
trol. All frequencies less than these
maximums are directly proportion
al to the current. Thus the chart
scale is 2000 or 400U cycles wide
and the drift readings are easily
interpreted. The chart speed is ad
justable and in special cases a
higher speed than two readings per
minute can be made, although this
rate is satisfactory for a two-hour
run.
Humidity and temperatures are
recorded manually although the
temperature time curve for the
refrigerator shown in Fig. 1 follows
a close repetition pattern and the
rate of temperature rise need not
be checked
•See also Fig. 2 on page 111 this issue
which describes the operation of this
frequency indicator.

NEW XLS

Special low frequency unit de
veloped primarily for use in vital
war equipment.

Do you have a commun
ications problem in which
the u»e of crystals is ex
pedient? In War. .. In
Psuce... Toss Your Prob
lem in Valpey's lap.
BUY MORE AND MORE AND MORE BONDS

Fig. 5—Rear view of Celeclray (Tngiiuhne) 12-pofnt recorder. Amplifier tube a d
light, focusing lens, (upper left), und reflecting guKuuometer (center). One motor
drives the pen movements, nud the other advances the chart
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oA Message to Garcia
1898

1944

After weeks of torturous travel
at sea and through matted
jungles the famous message was
delivered to General Garcia.

Today military messages ofvital
importance are delivered in a
split second by means of modern
radio and electronic devices.

entinel
1HE effectiveness of modern radio communications is
playing a prominent part in winning the war for the United Nations.
And Sentinel Radio is proud to be playing an effective part in it.
Four Sentinel plants are producing vital wartime equipment to
help the quick conversion of battle strategy into victorious action.
After the war Sentinel, conditioned by wartime experiences,
will produce radio and electronic equipment to convert sales
strategy into actual sales for Sentinel dealers.
SENTINEL
2020
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G-E Operates Course on
Naval Equipment

YOUR
GUARD
PROBLEM
answered

"AUTOMATICALLY

• Multiplying efficiency many times while reduc
ing to a minimum the necessity for human guards, A.A.I. Auto
matic Alarm systems are today protecting American industries,
large and small, from the constant threat of sabotage, espionage
and theft. Employing tiny robot sentries, or detectors, elec
tronically operated, Automatic Alarms, on duty 24 hours a day,
detect and report danger and dispatch guards to the actual zone
of disturbance. Simple to install, easy to maintain and relatively
low in cost. Automatic Alarms will serve you efficiently and eco
nomically. Consider this modern miracle of protection for your
properties and plants.
Write for
Literature

849 MARKET STREET

Liren led under DuPont
and Aitane Patenti

SALES OFFICES:
Philadelphia, Chicago,
Detroit, and
Toronto, Canada

YOUNGSTOWN. OHIO. U. S. A.

A thirty-day course in electronic
applications for Navy personne
and civilian instruction is bein
conducted by the Receiver Divisio .
of the General Electric Co.’s Ele.
ironies Department. According r i
George Devine, who is supervisL g
the course, “the purpose is to ir struct those attending classes in
(1) fundamental electronics theor
(2) installation and maintenan<
of specific equipment, and (3) prac
tical application and operation
the equipment. Daily quizzes
given, both for the purpose - :
grading students and to serve
a
check not only on the instruct •
but to rate the ability of class
members to absorb the day’s work
Classes were started about three
months ago, each class running
about thirty days with sixteen stu
dents attending the first two
classes. The course has been so
successful that the present class
has jumped from sixteen to thirty two pupils. The men taking the
course come from navy yards all
over the country, including Pearl
Harbor, Alaska, and inland ports,
such as those located on the Great
Lakes.
About one-third of the
students are civilian maintenance
electrical engineers, the other twothirds being navy men and officers.

BTPB PROBLEMS

Rq

QUARTZ
CRYSTALS

fa FREQUENCY CONTROL
SPECIAL APPLICATIONS
ACCURATE

ami

DEPENDABLE

We are equipped to handle any type or
size order. May we quote you on your
future requirements? Immediate delivery.

R-9 CRYSTAL COMPANY, INC.
907-909 PENN AVENUE
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PITTSBURGH, PENNA.

(Continued from page 85)
rectional operation, type of modu
lation and the like).
As a part of deliberations on
these subjects the chairman has
asked that only technical and not
human factors be considered, and
proposed that pulse transmission
versus continuous wave be studied
with regard to fading and general
performance to determine which
system should be recommended for
each frequency range. He also
asked for consideration of band
width ratio, which is the ratio of
channel to carrier-frequency, and
recommendations as to whether it
should be constant or vary with
each service and with each carrierfrequency.
Members of the Carrier-Fre
quency Capabilities committee in
clude: W. C. Lent, chairman, M. L
MacAdam, L. P. Wheeler, W. B
Lodge, H. B. Marvin, C. M. Jansky.
Jr., G. F. Leydorf, W. S. Alberts
(alternate) and H. O. Peterson.

“Cleared” members
It is obvious that in any deliber
ations concerning frequency alloca
tions, consideration will have to be
given to various government and
military services which for securit?
reasons are secret and must remain
so for quite some time. Neverthe
less, some members of some Pane
ELECTRONIC INDUSTRIE«
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Here’s a versatile unit with many electronic control
applications...THE KOLLSMAN CIRCUTROL
CONTROLLED
LOAD

3 PHASE INPUT

ACTUAL SIZE

CIRCUTROL UNIT
used as

Thyratron Phase Control
120"

160*

.00'

ZUf

M

M

«f

POSITION OF SOTO«

Typical of the many special applications for which
design engineers have found the Kollsman Circutrol
particularly suited, is phase control of Thyratron type

nothing more than positioning of the rotor.

units. In this application the unit offers accurate linear

Electrically, the Circutrols are motor-like precision
units having high impedance two- or three-phase stator
windings and single-phase rotors. Units are available

control, as shown by the above graph.

which operate from 32, 115 and 220 volts, 60 cycles,

When used as a rotatable transformer, the Circutrol
Unit produces a phase voltage which varies sinusoi
dally with the angular position of the
FHASf WOUi

and 110 volts, 400 cycles.

rotor as shown in the graph at right.
Another advantage of the unit as
a rotatable transformer is that it is de-

*—
»—4------A
5 ” A--------------

signed to withstand continuous rota-

s °

tion at speeds up to 1800 R.P.M.,
although many applications require

" "ZZZZZZZ
--------

7 T T T '

These units may also be used as single or polyphase
1 induction regulators, controllable volt

. ROTOR ANGLE

————

age modulators, single or polyphase

alternators or phase shifters.
For complete information about the
y Y y y Y/f
Kollsman Circutrol write to Kollsman
A---------- Instrument Division of Square D
—X-------A—
Co., 80-12 45th Ave., Elmhurst, N. Y.

---------------------

5QURRE □ COMPANY
TW
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have been cleared as appropria:
persons to receive classified dat
for use in guiding their delibera
tions and shaping recommenda
tions. Thus Panel No. 6 has a com
mittee of cleared members; Pant
No. 1 includes 16 members whj
have been cleared, some for des;
nated frequencies and some for t;
entire spectrum.
Other Pan s
also include cleared members, it
is expected that there will be o
great difficulty in getting adu tional members cleared should tl 4
be required.
Dr. Goldsmith points out th't
while certain groups in RTPB may
restrict their efforts to a relativ. y
few problems, others must of r cessity consider the entire field.
He feels that RTPB as a whole will
work for many years and this ap
plies particularly to the engineer
ing groups and the broadcasting
people who will desire to study
radio technical matters probably
into the indefinite future.
For the present, immediate plans
of Panel No. 1, summarized follow
ing its first meeting on December
22, are the preparation of an ideal
frequency spectrum as the basis for
deliberation from which it may be
possible to weld the ideal and the
practical together into something
workable for a long time. In any
case, both committees are to focus
attention on broadcasting prob
lems, including television, in this
order: standard broadcasting, high
frequency broadcasting, television,
and relay links essential to televi
sion.
Television objects

Members of Panel No. 6, which
has to do entirely with Television
ONTRASTS as impressive as
and has D. B. Smith as chairman,
this ancient oven and a mod
met in New York on November 26
ern electric range are promised for and as a result of that gathering
has been divided into a number of
many of the old pre-war products
committees each charged with con
you know compared with the post
sideration of specific problems. The
war products of the future! Warm,
committees are:
smooth, colorful plastics are bound
1—Television Channel (Chair
to play a leading role in the com
man, D. E. Harnett): Number of
ing merchandising drama. Plans al
channels; desirability of commer
ready under way reveal amazing
cial operation on all channels ver
applications of injection molded
sus desirability of reserving some
plastics . . new uses for this versa
channels for experimental opera
tion; width of channels; UHF
tile new material . . new opportuni
channels to be opened in the next
ties for sales-conscious executives
five to 10 years; color television.
alert to the competitive struggle
2—Synchronization and Video
ahead.
Modulation (Chairman, T. T. Gold
If you are readying a post-war prod
smith, Jr.) : Desirability of specify
uct which can benefit from the ter
ing a single synchronizing signal;
rific merchandising power of thermo
RMA.Philco and DuMont synchn iplastics, talk it over with a Sinko En
izing signals;
video amplitude
gineer. Ideas, suggestions, and cost
modulation
versus
video frequency
estimates incur no obligation.
modulation.
Photographed in Old Quebec
3—Review of Old Standards and
Proposed New Standards (Chair
man, Dr. G. R. Town): Review of
technical developments during the
war period; review of old television
SINKO TOOL 4 MANUFACTURING COMPANY, JSI NO CRAWFORD AVENUE, CHICAGO, ILLINOIS
standards in view of these develop
efUtfÜNTAHVfS I 0 MOONY 40» CHOUTEAU AVY ST iQUtt, MO * NOtT«N 4 DUGAN INC «
V IUFPA O N r • ANCM MASON, 259 CtNlRAY A Vf »QCMtSJf» N »
ments; consideration of new stanH O ANpHSON 202 Ht»Aid ItDG SYRACUSE. N » • CAUL SEHEN 7779 COIHANO AVE . MYROH M»CN • SUE« EK 4«
WI E
NINTH fl IN0IANAROL«, INO
dards.
(Turn pace)
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More than just sheet steel specialists, ours is an organiza
tion where top emphasis is placed upon the men and
women responsible for designing and building our prod
ucts. Working as a team, over a long stretch of years,
we’ve welded together a fine group of exacting, conscien
tious artisans, supplemented by skilled replacements and
additions due to the war.

We build cabinets, chassis, panels and racks for diversi
fied electronic equipment .. . quickly, precisely, econom
ically. The hundreds of different dies available will reduce
the cost of the dies needed on your job and may, in many
instances. eliminate die-cost entirely. Because of these
unique facilities, we manufacture to required specifica
tions at the lowest possible cost. Moreover, we’ll 90 over
your plans with you...make recommendations if they
can be helpful... suggest means of expediting deliveries.
Briefly, ours is an exfra pair of hands... offered willingly
as part of a firmly-established policy of unselfish service
to our clients.
The services of a Karp engineer are avail
able for a discussion of your problems.

ANY QUAN ITIES—ANY METAL — ANY SIZE —ANY FINISH
____

124 30th STREET • BROOKLYN 31, N. Y.
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CHASSIS
RACKS
FANILS

BUY MORE WAR BOND^
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fibre
IMBRICATIONS
BAER vulcanized fibre
and phenol fibre par«*
are substantially lower
ing manufacturing and
costs in many phases of
industry Moreover, these precision com
ponents embody a high degree of accu
racy in machining, stamping, punching,
sawing and drilling
.
BAER fibre fabrications find extensive use
in vital work requiring an insulation
material light in weight, tough, resistant
to electrical shock, corrosion, vibration,
etc. Send for now- Data Bulletin 128.

»AMJ, nL®/^

N. S. BAER COMPANY
craftsmen in fibre fAgriCAiinN

9-11 MONTGOMERY ST . HILLSIDE, NEW JERSEY

KURMAN

THIS NEW TRADE MARK
23 YEARS IN THE MAKING

4—Frequency
Allocation
ad
Service Limits (Chairman, B Ray
Cummings): Frequency allocate ;
service area minimum accepts e
signal;
propagation
charac istics; location of carrier witl .n
channel; inter-channel inter: rence; channel separation with! a
given area.
5—Standards of Good Engine r
ing Practice (Chairman, J. e.
Brown): Characteristics and djustments of transmitters; sir. le
sideband filter; methods of meas
urement:
6—Relay Links (Chairman, F. J.
Bingley): Studio-transmitter IL ks;
remote pick-up links; inter-stai.on
links; chain broadcasting of t kvision 'programs; frequency all< ations for relay links
Future equipment

The matter of frequency alloca
tions for television obviously will
depend to a degree upon the devel
opment of equipment suitable for
operation at higher frequencies
presently under deliberation. To
help in clarifying this question,
Panel No 6 has requested Panel
No. 3 which has to do with High
Frequency Generation, to furnish
it with curves of the maximum
steady state power available at
bandwidths of 4. 5, 7 and 10 mega
cycles, as a function of carrier fre
quency. Curves are desired based
upon high frequency generating
equipment at present available and
on equipment which may reason
ably be anticipated to be available
in the future, for example, after
two, five and 10 years. The infor
mation is to be based on the as
sumption that present television
standards will be maintained ex
cept in matters pertaining to band
width.
Meetings of practically all the
various RTPB Panels either have
been held recently or are scheduled
for the immediate future. In the
meantime all minutes and reports
are being handled through Mrs.
Martha Kinzie, secretary to Dr. W.
R. G. Baker, chairman of RTPB. at
the General Electric Co., Bridge
port, Conn.

FEEDBACK AMPLIFIERS
(Continued from page 87)

Kurman Electric Co.
35-18 37th St Long Island City 1, N.Y

of feedback. Logically then, ex
tensive equalizing should not be
carried out altogether in the power
amplifier. Distortion will not be
reduced for high and low fequencies where its presence is most
objectionable to the ear. Some
equalizing can take place in the
power amplifier, and the remainder
can be delegated to a preceding
preamplifier. Note also that aiy
distortion and noise introduced by
circuits external to those witbin AL„C
ELECTRONIC INDUSTRIES
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WOD GRIDS ASSURE
GOOD RECEPTION
’The engineers at TUNG-SOL are skeptics. They
never accept anything as final in the manufacture
of electronic tubes. Research and development
are continuous in the TUNG-SOL laboratories.

The "flat grid” for beam type tubes was a Tung
Sol refinement. “Flat” winding made possible the
perfect alignment of beam type grids, which was
difficult to achieve with the conventional circular
or oval winding. Another grid-making "bug”
eliminated by Tung-Sol was the tendency of grid
supports to "bow” in any direction. The supports
ADVANTAGES OF FLAT GRID WINDING
(Left) The flat, wound grid
in TUNG-SOL tubes is sized
on a machine that "sets” the
grid, thus holding perfect
pitch and alignment.
(Right) In the circular
wound grid, there is no
"set” or rigidity established,
hence wires can sag and get
out of alignment.

of all Tung-Sol grids remain true and parallel.

And so it has been with every detail of design and
construction of TUNG-SOL electronic tubes.
Long before Pearl Harbor they were “VibrationTested.” That is one of the reasons why they have
stood up so well in war service. Manufacturers of
Electronic Controls and Devices, and users of
Electronic Equipment will find TUNG-SOL tubes
dependable and efficient. TUNG-SOL engineers
are at your service in the development and im
provement of electronic products of all kinds.

TUNGSOL
ELECTRONIC TUBES

TUNG-SOL LAMP WORKS INC., NEWARK 4, NEW JERSEY
AUO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS, ALL-GLASS SEALED BEAM HEADLIGHT LAMPS AND CURRENT INTERMITTORS
HCTRONIC INDUSTRIES
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FOR DIRECT
INKLESS RECORDING

FOR FREQUENCIES FROM
ZERO TO 70 CYCLES PER SECOND

FOR SENSITIVITIES AS HIGH AS 200
MICROAMPERES PER MILLIMETER DEFLECTION

The Rahm Thermo-Contax Oscillograph has opened new
possibilities in the field of graphic recording. The moving
coil element makes it possible to record DC as well as
AC changes, it produces a pen deflection which is propor
tional to the applied voltage, and the sensitivity is un
affected by temperature and humidity changes over a
considerable range.
Write for Bulletin.

RAHM INSTRUMENTS, Inc.
U WEST BROADWAY, NEW YORK 7, H

.nd

Y.

IHTERPHOnE
tommunitniion Equipmenr

the feedback loop will not be . fected by this feedback.
An apparent loss of intelligibii. y
may be noted when listening t
low volume levels. This is caw d
by the natural characteristics of
the ear, augmented by the reduv d
output of the loudspeaker at >
treme frequencies. Definition
u
be restored if sufficient equali .tion is used to compensate for ,e
loudspeaker, although some addi
tional compensation may be w d
when the signal source is not flat.
Imperfections exaggeraid

It is important to note that a
high fidelity amplifying system • .11
accurately reproduce any imper
fections present in the signal
source. When extensive equahz-uu jo uosboj auo joj pasn st lgj
other, these imperfections will be
tremendously exaggerated. Obvi
ously, cheap microphones and
phonograph pickups should not e
used with such a system, partic
ularly from the standpoint of am
plitude distortion.
Although the basic circuit of
Fig. 1 is not new, it has proved to
be an excellent medium for ex
periments with large amounts of
feedback. An unusual feature is
presented by the single-tube phase
inverter which gets its bias from
supply and is direc tthe
coupled to the input tube. With 200
volts applied to the plate load re
sistor R. from the decoupling net
work, and Ra set at 1.5 megohms,
the plate, grid, and cathode are all
50 volts above ground for a plate
current of 1.0 ma. In operation
this plate current increases slightly
so that approximately 4.5 volts of
bias is applied to the grid. The
value of R» has been reduced to 1.0
megohm to compensate for plate
current drawn by the input tube,
and the 50 volts available at the
grid of the phase inverter is di
rectly applied to this plate.
Bia* adjustment

NOW IN PRODUCTION! CD-318

A
CD-307-A
CD-874
JK-26

JK-48
PL-47
PL-54
PL-55

PL-68
"A" Plug
BC-366
BC-347-C

PE-86
SW-141
JB-47

Your inquiry is invited on these and
other Inter-communication Equipment

D TELEVISION CORPOSATION

1032 W. VAN BUREN ST., CHICAGO 7, ILL.
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Bias adjustment for the phase
inverter is automatic, and toler
ance in the value of R» may be or
dinary. The signal input to the
phase inverter appears between
grid and ground, an excellent fea
ture for hum elimination. Driving
voltage for the output grids is ade
quate and is taken from the plate
and cathode of the phase inverter
(180 deg. phase difference). No by
pass capacitor can be used across
R« or serious unbalance would
occur.
A very slight high frequency
phase difference in the two signals
at the output grids does exist, and
is caused by some capacity betwe n
cathode and heater. This may *
minimized by using a separate
heater transformer for the phase
inverter, connecting the center t p
ELECTRONIC INDUSTRIES
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JONES' loWfif
N» ™tW

^CK-PROOF tr^y

A product of the

Ty pitying the breed advances pos
sible through dose collaboration

N • Y • T engineers, this unit con

forms to the most exacting roquiro-

Service Department

monts of modem military equip
ment.
Embodying the very latest in de

sign, its

proportions have boon

engineered

to

permit maximum

performance, while utilizing only a
minimum of space.

me immorsion-proot case mu aeon

custom-built to do a specific job,
further illustrating the policy off the __

N*Y*T Sample Department
mooting individual mechanical and
electrical requirements.
quirios are Invited.

NEW YORK TRANSFORMER COMPANY
l lî 6

WAVERLY
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PLACE,

NEW

YORK,

N .

Y.

Your in-

CRYSTAL HOLDERS -

★ Bakelite Case and Cover
*

*

J

★ Improved, slotted groove
* Neoprene Gasket, positive
seal... waterproof

★ Phosphorus bronze contact

plates

★ Better electrical characteris
tics

★ Easier to assemble

★ Designed to conserve

Tube capabilities

precious metals

Write lor »ample« and pnces

prompt

delivery on quantity orders.

6327 GUILFORD AVENUE. INDIANAPOLIS 5, INDIANA

Service to the

NATION
Since 1934, Boon ton Radio Corporation
has been designing and building precision
Test and Measuring Instruments for the

peace tune
Electronic Industry
these direct reading quality instruments
have become standard equipment for the
Electronic Laboratory. Today and until

victory is won they are serving as vital

Instruments of War on the fighting front.

BOONTO

to a circuit point about equal
potential to the cathode, rath
than to ground. However, when t:
heater is operated from a trar.
former common
the oth
stages, this phase shift actually
of no consequence compared
that realized with an ordinary i terstage transformer, or the m<
usual two-tube phase inverters
The elimination of the coupli ;
capacitor and any decoupling n
work between the first two stag« ,
the absence of cathode by-pa >
capacitors in these stages, and ex
cellent balance in phase invert contributes materially to the 1 .
inherent phase shift of the amp:
tier. Because rather large currer t
feedback is also present in the
cathode circuit of the phase ii
verter, no gain is contributed hv
this stage. The actual stage gam
is close to unity for each side

ADIO

DESIGNERS AND MANUFACTURERS OF THE
"Q" METER, QX-CHECKER, FREQUENCY MODULATED SIGNAL GENERATOR. BEAT
FREQUENCY GENERATOR, AND OTHER DIRECT READING TEST INSTRUMENTS.

An example of receiving type
tubes doing the work of more ex
pensive class B tubes is shown in
the circuit of Fig. 4. Four type
6L6G tubes connected in push-pull
parallel deliver an output in excess
of 60 watts at a plate potential of
only 400 volts. Since these tubes
are capable of high distortion, in
verse feedback is applied in a bal
anced fashion to both sides of the
amplifier comprising the voltage
driver and power output stage.
Any distortion generated in the
push-pull input stage is reduced by
current feedback in the common
cathode circuit and the balance is
improved. The resistors R. con
nected between each parallel pair
of 6L6 grids are sometimes neces
sary to squelch parasitic oscilla
tions at inaudible frequencies com
mon to this connection. Trans
former input is shown since per
force a balanced input is neces
sary.
A two-stage preamplifier
should easily drive the power am
plifier from an ordinary source.
Ordinary power supplies may be
used for either of these amplifiers,
but a heater winding on the plate
transformer should not be used for
the amplifier heater circuits. The
amplifier tubes should be allowed
to reach proper operating tempera
ture before the plate voltage is ap
plied. A voltage surge caused by
light loading of the power supply
during this heating period may
cause momentary oscillation to
occur. If the amplitude of the os
cillations reaches a high value,
stem flashover in the 6L6’s may re
suit as well as puncture of the out
put transformer insulation. The
presence of such oscillation may b
voltmeter con
noted on an
nected across the amplifier output
A slight reduction in the amoun
of feedback used will also clear up
the condition if a check shows tha.
it exists.
ELECTRONIC INDUSTRIES
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Voltage
Maximum)

a M.S- Voltage Retini

TYPE ’

ba.ed on wattage

waHca* *a,,nB

9 kv. max.
10 kv. max.

12 watts
9 watts
based on voltage

R.M.S- Voltage Retina

TYPE 1
Maximum W-tW

Resistance Value

based on wattage
15 kv. max.
20 kv. max.

22 watts
15 watts
based on voltage
’

Up Io 3.9 megohms
4 0 to 20 megohms
Above 20 megohm*

Resistance

Temperatur« Ra*«*« ‘

, lempera-

Minimum acceptable ♦olera ne«

,30‘c
(a) HermeticaHy-*ealea
ture for full wattage rohngs-

▲

A problem solved, designed, and
produced in ninety days—end
made possible by longstand
ing research and experience.

..h

water immersion tetti.
•
a
withstand aircraft vibra*»
(b) Designed to witnsran
and 10g acceleration tetts-

rrsMIfnOtwIy

EYM 1

5-9/32" x 1-1/16'
3600 ohms Io
100 megohms

TYRE 2
9-25/32" x 1-1/16'
6800 ohms Io
100 megohms

HIGH-RESISTANCE, HIGH-VOLTAGE RESISTORS
Less than 3 months from the presentation to Sprague
Koolohm Resistor engineers of the problem of design
ing high-resistance value units capable of dissipating
power at voltages up to 20 kv. and at high ambient
temperatures, the first Sprague Meg-O-Max Resistors
were on the job! Moreover, they used practically no
critical materials, were of smaller physical size, and
presented a degree of resistance stability and mechani
cal ruggedness not available in other units,exclusive of
costly wire-wound meter multiplier types
Entirely uni< |uc in
' construction, Meg-O-Max Resist
ors are formi I of a series of molded segments. These
are joined non-inductively, and the assembly is then
encased in a hermetically-sealed, nigged glass envelope
provided with ferrule terminals to withstand aircraft

vibration tests, salt water immersion tests, and tests
for mechanical shock produced by rapid acceleration.
In addition to use as a high-voltage bleeder and as a
broad accuracy meter multiplier for a voltage indica
tor, Meg-O-Max Resistors find many applications tn
measuring instruments, rectifier systems, high-voltage
dividers, and as broad accuracy meter multipliers. Spec
ify Meg-O-Max for High-Resistance —High-Voltage
requirements.
Data sheets gladly sent upon request. Samples sent
only on firm’s request, giving details of application.

SPRAGUE SPECIALTIES COMPANY
Resistor Division

A NEW DEVELOPMENT IY THE MAKERS OF

INSULATED WIRE-WOUND RESISTORS
TRADEMARK
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REGISTERED

MODULATOR LOAD
REACTANCE CORRECTION
(Continued from page 109)

CURRENT VOLTAGE
FLUCTUATION
REDUCED
♦20

WITH

AMPERITi
VOLTAGE OF 24 V [ WITH AM Pl «ITE
BATTERY 6 CHARGER. VOLTAGE VARIES
VARIES APPROX
• O»LY
J

4 kc the load appears as an indu< tive reactance.
The frequency response charac
teristic of the circuit for a genera
tor internal impedance of 60M
ohms is given by Fig. 5. Curve A
shows the attenuation without th ■
choke and illustrates the effect of
the by-pass condenser. Curve B
represents the condition with th
choke added and shows an im
proved frequency response up tthe cut-off frequency and increase
attenuation at higher frequence

REGULATORS
1. Amperites cut battery voltage fluctua
tion from approximately 50% to 2%.
2. Hermetically sealed — not affected by
altitude, ambient temperature, humidity.
3 Compact, light, and inexpensive.
Used by U.S. Army. Navy, and Air Carpi

.■■■■■■Hill

DELAY RELAYS:

miiiMinmn
inuusssdiatiiiiiiiuiiiiininiMiiiiiii
l■■»■■■■H■«lllllilllhl
IIIIIIMiillllll
l■■■UU■•■«■■■ll■■llllllll
inssggMMiimiii mu

Far delays from 1 to 100 seconds
Hr rmetipally sealed. Unafleeted by altitude.... Send tor catalogue sheet.

EAtf* IKIEEDQr

KILOCYCLES PER SECOVn
Fig. ft—Frequency response

L is
I u CtrC J, r ,, « r? and Voltage Pror
i
much valuable data in pravucal form
Write ter your copy now
AMPERITE CO., 561 Broadway, New York (12), N. Y.

lifiiiiiiiiiiii

In Canada: Atlas Radio Carp.. Ltd 560 King St W roventa
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YOUR COURSE IN THE

POSTWAR PERIOD?

KILOCYCLES PER SECOVn

Fig. O— Frequency response

Look Ahead
with ERWOOD"
ENGINEERING
CONSULTANTS
Manufacturers of

ERWOOD
Sound Equipment
and

Electronic Products

If your product is not engineered to the

postwar standards that will be needed, you
will benefit by using our extensive experi

ence in meeting the technical problems of
radio, sound and electronic projects.
Our own postwar plans have been defmil

ystallized.

While our entire pro

ductive capacity is devoted to war work,
our consultation service will be available.

Simply address

THE EHITIIIIII COMPANY
rilll lGB, III IMIIH
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These curves represent the condi
tion where the source impedance
Is equal to the load impedance.
A class B audio amplifier will
present a higher ratio of source to
load impedance but this does not
seriously affect this system. The
effect is to cause the attenuation of
the output voltage beginning at
slightly lower frequency, and the
attenuation at frequencies above
cut-off is slightly increased. The
change in frequency response for a
generator Impedance
18,000
ohms instead of 6,000 ohms is
shown in Fig. 6.
Fig. 7 shows the relative magni
tude of the excitation voltage of
the series choke operating in the
circuit of Fig. 5. The ordinate ex
presses this rms voltage as a per
centage of the 100 per cent modu
lation output voltage appearing
ELECTRONIC INDUSTRIES
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RAYTHEON VOLTAGE STABILIZERS
CONTROL FLUCTUATING VOLTAGE TO ± Vi%

A MAGNETIC UNIT WITHOUT MOVING PARTS

Nothing to replate or adjust
Constant AC voltage is essential for reliable, accurate
operation of a wide variety of electrical equipment.
When these devices are connected to ordinary supply
mains, the unstabilized input voltage often varies as much
as from 95 to 130 volts thus impairing the accurate
operation of the equipment. A Raytheon Voltage
Stabilizer, incorporated into the product, overcomes the
disadvantages of fluctuating line voltages by providing
an accurately controlled source of power held to ± >2%.
Entirely automatic in operation, the Raytheon Voltage
Stabilizer has no moving parts . . . nothing to wear out,
consequently requires no maintenance. Simply connect
it to line and from there on it will take care of itself.

Raytheon Voltage Stabilizers built-in new equipment or
ottered as an accessory not only improve the performance
but also increase the salability of the product.
Users of many types of electrical equipment not having
voltage stabilization will find that Raytheon Voltage
Stabilizers improve the performance and reliability of
their equipment.

JUST OFF THE PRESS
New Stabilizer bulletin DL4S-537.

Con

tain« operating characteristic«, graph« and
complete specifications.

Write for your

Raytheon Voltage Stabilizers are equally suitable for use
in equipment for the laboratory, production or unat
tended locations.

copy, today.

0*4 L.n
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BUS-BAR
Formed in

2 PLANES to

.001“ ACCURACY/^
ONE-HALF

DI-ACRO

ACTUAL
SIZE

BENDER

across the load resistance. The
terminal voltage reaches a maxi
mum of about 1.3 times the outpu?
voltage at a frequency slightly
above the filter section cut-off ire
quency. A choke operating in the
modulator example previously de
scribed would have an inductanc
of 0.35 henry, and the maximum
terminal voltage would be approx
mately 1700 times 1.3 or 2200 vol
rms at 3500 cycles. This voltag.
would be expected to drop ti
around 500 volts when the fre
quency is decreased to 1000 cps.
iiiiiiliimiiini
iiiiiliiamiimi

A heavy Copper Bus-Bar for panel board
and terminal assemblies is illustrated, ac
curately duplicated in two planes with
angles formed both flat and edgewise, across
the material horizontally and vertically,
DI-ACRO Bender No, 2 has a forming
cold
radius up to 6* and capacity of
rolled solid steel bar or equivalent

Send for Catalog
"DIE-LESS
DUPLICATING"
showing all models of
ACRO Benders, Shears and
Brakes, and many examples
of parts formed by
"DIE-LESS

*DIE-LESS*

DUPLICATING
n» oi*c«o Sr*.-

DUPLICATING"

Many electrical and other
parts can be duplicated
without dies, saving Man
Hours and Critical Materi
als and helping to meet rush
delivery schedules. DI
AC 'RO Precision Machines
— Shears, Brakes, Benders
— form angle, channel, rod,
tube, wire, moulding, strip
stock; bi-metals, dielectrics,
sensitized materials, fiber
slot insulation, frequency
reeds, etc.

oneiL-muiin m.a

llllllllllll
iii»i inn

111111111111

KILOCYCLES PER SECOND
Fig. 7—Excitation voltage of
aerie» choke in Fig. 5 circuit

348 Eighth Ava. So.,
Minneapoit* 15, Minn

NEW INLAY PROCESS
Eliminates Name Plates on Front Panels
Here are a few advantages of our new
inlay process for marking front panels
that eliminates name plates:

Front panel will match finish of cabinets.

Durable, baked enamel characters, resistant to
abrasions and salt sprays: guaranteed to pass
50 hour salt spray test.
Characters flush with background and on same
plane.

Recommended and endorsed by scores of manu
facturers of electronic, sound and communica
tion equipment.

PROMPT DELIVERIES. Send us the
hare steel fabricated and within two
weeks we will return it finished and
marked to your complete satisfaction.

SCREENMAKERS
FULTON STREET
220

NEW YORK 7, N. Y

KILOCYCLES PEH SECOND
Fig. S—Effect of addition of
nerica reactor on nttenuntioii

Fig. 8 gives the results of an ac
tual test of this system. The cir
cuit diagram illustrates how a
push-pull type 833 class B ampli
fier was coupled to a 6000 ohm load
through a suitable % kw modula
tion transformer. The grid volt
age was maintained constant and
the output voltage at the 6000 ohm
load measured over the desired
frequency range. The actual trans
mitter load circuit was simulated
by connecting a 0.01 mfd by-pass
condenser across the load resist
ance.
The response curves of Fig. 8 indicate that the addition of
series reactor will increase the
tenuation of the output signal
frequencies above 3000 cycles but
the attenuation is decreased
frequencies between 1 and 3
The plate current for the uncor
ELECTRONIC INDUSTRIES
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KOVAR ELECTRODE

FUSED SEAL.
(Vacuum and
pressure tight)

WITH

KOVAR FLANGE
(Solder, weld, or braze
to apparatus container)

SEALING GLASS
(Thermal shock
resistant)

Use KOVAR
for sealing
ELECTRONIC TUBES
TRANSFORMERS
RESISTORS
CAPACITORS
CONDENSERS
VIBRATORS
SWITCHES
RELAYS, ETC.
INSTRUMENTS
GAUGES
METER5
RECEIVERS
TRANSMITTERS

A seal is made between Kovar and glass as a chemical
bond in which the oxide of Kovar is dissolved
into the glass during a heating process. The result, a
hermetic seal—permanently vacuum and pressure tight,
effective under the most extreme climatic conditions—
tropical to stratosphere.

We supply Kovar metal as sheet, rod, wire, tubing
or fabricated as cups, eyelets, flanges, etc., also Kovar
glass seals complete ready for soldering, welding or
brazing to metal containers.
Kovar IS the answer to permanent vacuum or
pressure tight sealing. Let us help engineer YOUR
hermetic sealing problems with Kovar.

BUY WAR BONDS

A-m'mU fat tHe

TVottd of SteeCtawcea

STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA
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TECBNICA
.NOTES
Excerpts from New Home.
Study Lessons Being Pre
pared by the CREI Director
of Engineering Texts.

Audio Amplifier
Design Technic
How many of you engineers
know how to design such an
amplifier?
Specifically, do you know
how to design a push-pull
output stage, particularly one
operating Class AB or B?
Most of the radio services
depend upon some form of
audio amplifiers. Especially
in working with high frequen
cies, it is necessary to under
stand the design of the audio
amplifier used to modulate
the r.f. stage. The push-pull, or
balanced amplifier, has become
the standard output stage of
an audio amplifier. We be
lieve engineers would welcome
a simple and quick method for
designing such a stage.
The CREI Director of Engi
neering Texts has prepared
some worthwhile information
on the subject. This complete
article titled, “The Design of
a Push Pull Amplifier,” ap
pears with diagrams in the
current issue of THE CREI
NEWS. This is free, and
yours for the asking, without
obligation.
Write for it today . . . merely
request “Amplifier Article”.

o

The subject of Audio Amplifier*
is but one of many CREI lessons
that are being revised constant
ly, under the personal supervision
of E. H. Rietzke, President and
Director of Engineering Texts.
CREI home study courses nre of
college calibre for the profes
sional engineer and technician
who recognizes CREI training as
a proven program for personal
advancement in the field of
radio-electronics. Complete de
tails of home study course on
request.

CAPITOL RADIO
ENGINEERING INSTITUTE
E. H. RIETZKE, President
Home Study Courses m

Practical Radio-Electronics
Engineering for
Professional Self-Improvement
Dept. EI-2, 3224—16th Street, N. W.
WASHINGTON 10, D. C.
Contractors to the U.S. Navy — U.S.
Coast Guard—Canadian Broadcasting
Corp.—Producers of Well-trained Tech
nical Radiomen for Industry.

rected system increased from 0.28
ampere at 1 kc to 0 44 ampere at 5
kc indicating that the load impe
dance was decreasing. The plate
dissipation of the amplifier tubes
was greatly increased at the high
frequency. When the choke is in
cluded, the plate current increases
slightly for frequencies up to 2500
cps as would be expected from data
shown by curve B of Fig 4, and
then it decreases for higher fre
quencies. It is now possible to fur
ther increase the input frequency
beyond 5 kc at constant amplitude
without danger of damaging the
amplifier tubes.

Fi». D—Circuit with separate pinte and
«crcen windings

This system may also be used
for pentode types of rf amplifier
tubes. Fig. 9 shows a typical in
stallation where separate plate and
screen modulator windings on the
modulation transformer are used
The usual system is to arrange the
turns ratio of the secondary wind
ings so that the plate and screen
instantaneous voltages will become
zero at the same time. Assumed
operating conditions for the ex
ample are a plate supply of 2400
volts at 0.4 ampere with 0.01 mfd
by-pass condenser. The screen grid
supply is assumed to be 300 volts at
a current of 0.15 ampere and a 0.02
mfd by-pass condenser is assumed
to be installed.
It is necessary to install the
series chokes in both plate and
screen supply leads, and the circuit constants should be adjusted
so that both plate and screen cir
cuits have approximately the same
cut-off frequency. Failure to do
this will result in unsatisfactory
operation of the class C amplifier
as the ratio of the plate and screen
voltages would not remain con
stant, and they would not be in
phase at all frequencies.
We have previously determined
that the plate circuit would have a
choke of 0.35 henry installed and
the cut-off frequency would then
be 2700 cps. The screen circuit has

a load impedance of 300/0.15 or
2000 ohms. Substitution of tl is
value and the above cut-off fre
quency value of 2700 cps in equa
tion (2) gives a condenser value of
0.03 mfd. The shunt condenser in
the transmitter should thereft e
be increased from 0.02 to 0.03. N w
by substitution of the load im; dance value of 2000 ohms and e
cut-off frequency of 2700 cps n
equation (1) the required ser s
choke is found to be 0.12 henry.
The maximum rms signal volta e
for the screen winding of the m< tulation transformer would be
300/1.4 or 215 volts. The maximum
excitation voltage for the sen n
supply choke would be 215 times
1.3 or 280 volts rms.
These chokes must be carefully
designed for satisfactory operation.
The plate circuit should have an
inductance of 0.35 henry with a di
rect current component of 0.4
ampere and a variable ac excitation reaching a maximum of 221 d
volts rms at 3500 cps. The de resistance of the winding must be
low and a value of 50 ohms would
be reasonable. The winding must
be properly insulated to withstand
this excitation voltage and possible
transient voltages during operation.
The screen supply choke would
have an inductance of 0.12 henry
with a direct current component ■ >f
0.15 ampere and a maximum exci
tation voltage of 215 volts rms at
3500 cps.
A reasonable value of
winding resistance would be 200
ohms.

I
I
I
I
I
I
I
I
I
I
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WINDING CAPACITORS
(Continued from page 113)
tronic and communication circuits, \
the working insulation consists of I
special capacitor paper of purified
wood cellulose. Research and ex
perience have proven this material 1
best for high voltage de service,
particularly when necessary to
operate at elevated temperatures
A multiplicity of thin sheets of the
insulation is wound into working
sections with thin aluminum foil
electrodes. A minimum of three
sheets at any voltage, and an in
creasing number of sheets for
higher voltages, insure against the
possible line-up of defects and con
ducting particles that may be en
countered in the use of a fewer
number of relatively thick sheets
For ac applications, a kraft paper
is often used.
To remove any trace of moistun
after assembly, the capacitor uni'
are vacuum-processed and then
impregnated with a non-explosiv .
non-inflammable liquid dielectue
called Inerteen. In processing, a
group of units is placed in a
vacuum treating oven and dried fi r
approximately 200 hours by appli
cation of heat and vacuum. Th s
process is continued until the ra e
of moisture emission, as determined
by direct measurement, has reached
ELECTRONIC INDUSTRIES
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ENGINEERED TO A SPECIFIC NEED
This is a special-purpose electronic part. It is a plug
receptacle assembly for use with rack-panel type of
mounting. Twenty-four silver-plated phospherbronze contacts are provided, each male and female
contact full floating between steatite plates. Heavy
guide pins and matching holes in the frame assure
perfect alignment.
We don’t know that your product has any need for
such a part as this. We do know, however, that this
part is most exactly suited to its special requirement,
just as are hundreds upon hundreds of other parts
which have been created through Lapp engineering
and Lapp production facilities directed to the solu
tion of specific problems.
With a broad basic knowledge of ceramics—their
capabilities and their limitations—Lapp has been
able to simplify and to improve many types of elec

tronic equipment through engineering and produc
tion of sub-assemblies that make most efficient use of
porcelain or steatite and associated metal parts.
There may be a way you can improve performance,
cut costs and cut production time through use of
Lapp-designed and Lapp-built sub-assemblies. We’d
like to discuss your specific requirements with you.
Lapp Insulator Co., Inc., LeRoy, N. Y.

Lapp

Small
Totally Enclosed

Only
Available
with
Bayonet Socket

Series 1110

PILOT
LIGHT

Also Famished
in Shutter Type
or with
Polarized Lens

FOR UNGROUNDED PANELS
Applicable to aircraft and a
wide range of standard ap
plications requiring a small
light. The Series 1110 Lights
mount in an 11/16" hole—
have
Jewels —and are
available for either long or
round lamp. Lamp is remov
able from front of panel.
Well ventilated for cool op
eration. Jewel colors: red,
green, amber, blue, opal, and
clear. Also available with
Polarized discs.

Complete information
on request.

MANUFACTURING COMPANY
1315 NORTH NINTH STREET, SPRINGFIELD, ILLINOIS

NEW!

DRY AIR PUMP
for Economical Dehydration of Air
for filling Coaxial Cables
This easily operated hand pump quickly and effi
iently dehydrates air wherever dry
One simple stroke of this pump gives an output of
about 23 cubic inches. It dries about 170 cubic feet
of free air (intermittent operation), reducing an
average humidity of 60% to an average humidity of
10%. The transparent
barrel comes
equipped with one pound of air drying chemical,
Inexpensive refills are available.
The Andrew Dry Air Pump is ideal for maintaining
moisture-free coaxial cables in addition to having a
multitude of other applications.
Catalog describing coaxial cables and accessories free

on

request.

and

Write

TUNING

for

and

information
PHASING

on

ANTENNAS

EQUIPMENT.

ANDREW CO
363

EAST

75th

ST., CHICAfiO 19, ILL

a minimum under the correct mperature conditions and a pres ure
of less than 100 microns. Provis onj
are made for feeding Inerteen nto
the capacitors individually
nd
from the bottom of the capa tor
container and at a carefully ontrolled rate to permit the escaj of
surface moisture that is releast as
the Inerteen impregnates
he
paper. Previously dehydrated I erteen is being allowed to flow grad
ually into the capacitor units. ; is
transferred from the sealed c ms
through filters directly into he
capacitor units, avoiding any mtamination through contact ■ ith
the oven walls or external surf ces
of the capacitor cases.
Many capacitors are hermeti dly
sealed by soldering the porce ain
bushing to the metal case. This
eliminates all gaskets, or the m of
cork, gum, or similar materials for
sealing terminal bushings to the
case. A metallic band, integral
with the porcelain glaze permits
bonding direct to the porcelain A
typical design consists of a single
wet-process porcelain,
piece
Metallic bands are made a par of
the glaze, forming a surface to
which solder adheres.
The metal mounting ring and
terminal stud are soldered to these
bands to form the complete bush
ing, after which the assembly is
threaded over the lead and sol
dered to the capacitor case. The
lead is soldered at the top of the
terminal stud to form a hermeti
cally sealed capacitor. This insures
against moisture entrance, or any
contamination of the insulating
medium. It is positive insurance
against leaks regardless of position
in which unit may be mounted oi
operated. The one-piece porcelain
and solder seal eliminates the twopiece porcelain, and the multiple
gaskets. Should the bushing ever
become damaged through accident
or abuse, it may be replaced with
minimum expense or loss of oper
ating time.

ENGINEER EXECUTIVE
(Continued from page 103)

ratus is for, not to solve the prob
lem—but to change a mental atti
tude that is inside the skull. And
that is a very difficult thing to do
That brings up another funda
mental thing; to try to find oul
what the limiting factors are on thi
job at which you are working. Foi
the last twenty-five years, betweer
the two wars, fuels have improv«
fifty octane numbers. We fought
the other war with 50 to 60 octane
and now we are from 100 to 150
That is two octane numbers a year
or so. After we moved up two oc
tanes, everybody would tell yoi ¡1
didn’t do any good to go up an
other two, but you couldn’t go bad
the two that you just last came ui
ELECTRONIC INDUSTRIES
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NOW, we make many electronic communications

devices to help our fighting men win battles on
every fighting front. But the moment peace comes,
our technicians will be ready to apply the skill
acquired under the stress of war to the arts of
peace. The electronic future holds great promise
of many things for the enrichment of civilian life
... and in the forefront you will find Waters Conley
opening vast new markets for you.
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WATERS CONLEY COMPANY

in'
tell

In peacetime, America’s oldest and largest manufacturer of portable phonographs

ROCHESTER, MINNESOTA

ui

17 East 42nd Street, New York
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on, but we said, “Why don’t we ft d
the limiting factor of octane? W> it
is the limiting factor?”
Well, everybody said, “Why, e
wouldn’t want to know that. Y u
haven’t any engines that will i ,e
it.” And so we have tried to h d
out what the limiting octane f el
rating is. We think it runs on n
extended scale, if we extend ar
present octane scale, it will run .p
some place between 350 and 4no,
you see, and I think it just as e y
to go up there as it is to take c is
on it every year, or go up t .0
octane numbers a year.
Well, now, you get into all sorts
of problems with the commercial
fellows because they say, “Well,
you can’t move up because v/e
haven’t got the equipment,” and so
forth; if we go up there, they
say, you haven’t really got the en
gines that would use it. We know
that, but nevertheless if you kn- w
what your limiting factor is, then
you know how to work the thing.
One of the things that you must
take into consideration, that is
very much more important than a
patent, is, a great many people will
think you crazy, and that is very
much better protection than any
patent.

*

ignorance factor

90 WEST STREET

• NEW YORK 6, N. Y.

Pointing
the way....
WITH UNERRING ACCURACY
Today, as a result of American en*

gineering skill ingeniously applying
amplification principles to highly

specialized instruments, thousands

fully completing their v ital missions.
Our engineering staff invites your
inquiry—large and small production

of amplifiers by ’‘Eastern” help to

runs, even single units, receive our

guide our army and navy bombers
with unerring accuracy in success-

Bulletin

BACK THE ATTACK
BUY WAR BONDS
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usual prompt attention. Write for

1-96.

★« FA^TFRN
LHO I CRIl AMPLIFIER C0RP'

7ME 140th St, H«w Tart M. N.Y.

I would sooner have my competi
tor think I am crazy than have a
whole pack of patents, because he
won’t pay any attention to what I
am going to do as long as he knows
I am crazy. I had a monopoly of
the lighting and starting ignition
business for five years because
everybody knew the breaker mech
anism I used in my ignition system
was all wrong and nobody copied
it. They infringed every patent I
had, but they didn’t infringe my
ignorance factor.
Therefore, whenever you look
at a thing and whenever you get
these young fellows to look at
something and they say, “Well, the
fellow who did that was crazy”—
if you are going to train him to be
an inventor, you say, “Well, now, I
wouldn’t say it that way.” I would
say, “One of us must have been
crazy, or maybe both of us, a little
bit.”
Whenever you look at a piece
of work and you think the fellow
was crazy, then you want to pay
some attention to that because
either he is or he isn’t. But, one
of you is likely to be, and you had
better find out which one it is. It
makes an awful lot of difference
I have been taking out patents
for many years and making in
ventions for many years. When I
first began to apply for patents I
found out that almost all of my
inventions had been made fifty or
sixty years before. So I drew a .set
of coordinates and I plotted how
ELECTRONIC INDUSTRIES
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End of the Line
is only the Beginning
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• This is the end of the Sylvania Radio Tube
production line.
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Here trained operators begin a series of tests
designed to safeguard high-quality manufac
ture from any bit of human error.
Standardized precision testing instruments
enable them quickly to determine basic radio
tube fitness. The slightest defect dooms a tube
to instant destruction.
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I
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Then come more exhaustive and specialized
tests for any deviation at all from specification
in the quality inspection and customer inspec
tion departments.

Every Sylvania Radio Tube must pass these
rigorous tests — and pass them with a perfect
score — before shipment from the factory.
This painstaking precision test system is your
insurance for Sylvania quality that you can
sell with complete confidence.

Quality That Serves the War Shall Serve the Peace
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RADIO DIVISION

EMPORIUM. PENNSYLVANIA

SYLVANIA
ELECTRIC PRODUCTS INC

iy

RADIO TUBES, CATHODE RAY TUBES, ELEC
TRONIC DEVICES, INCANDESCENT LAMPS, FLUO

RESCENT LAMPS. FIXTURES AND ACCESSORIES
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much behind I was. Then as I went
along a little more in the industry
I gained, and so the curve began to
have a slope. In other words, I was
only forty, thirty, twenty-five or
twenty years behind, and so on.
Now, when I project that curve
down until it cuts the base line,
that’s how old I will be when I
make an original invention. That
comes out to be a hundred and
twenty-five. That is the reason why
I am trying to take good care of
myself, because I would like to
live to make an original invention.
The

RADIO AND
ELECTRONIC
COMPONENTS
Hurried to you as quickly as
wartime conditions permit!

ffrV

needed parts J/
and equipment tor W

INDUSTRY • MILITARY
SERVICES • TRADE SCHOOLS
Only the llnttt qutlifltt from
America'« leading manufacturers!
Backed by 18 years of sound
experiences in the field, Harvey
can- help you with merchandise
... with technical advice... with
priority problems. Write, wire or
telephone...orders accepted in

quantity. If we
don’t have what
stock, we’ll get
it for you.

WE Deliver!

Otdeid Cd

BRyant

94946

RADIO COMPANY

103 WEST 43rd ST.. NEW YORK IB. N.Y.
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job's the boss

We have one rule, and only one
rule, and that is: The only boss in
our laboratory is the job. The job
is the boss. Do you think that en
gine is any good? What does the
engine think about it? Is that pis
ton better than the one you had in
the engine before? What does the
engine say about it? Your opinion
isn’t worth anything.
If the engine says, “I like this
one and don’t like that one,” and
that happens to be contrary to
your own ideas, that’s just too bad;
you were wrong. After all, all this
work and all this research is only
to correct the mentalities or to turn
over a few molecules in our heads
so we think straight.
We try to teach our boys in the
laboratory and every other place
that this getting a new idea, this
questioning of things, is a very
important idea. We have done a lot
of questioning on various things,
and we get certain rules and regu
lations which we write down; and
we kind of accept those things as
being fundamental dicta.
We have taken ordinary lubri
cating oils that, on our Diesel en
gines, would not run a thousand
miles without gumming up, and
have gotten them to run a hundred
thousand miles without gumming
up, by adding certain anti-oxidents
and detergents and so forth. From
a thousand to a hundred thousand
is a good gain in percentage.

going to take to get it doesn’t meai
anything. But you must show th
fellow who is going to work on the
job that there is some chance t
get out on the thing, or he won
try it.
But you must know whether th
thing is worth doing first, and the
you are always going to come to th
time when you cannot solve th
problem. Those are dark day
Those dark days, of whether yo.
go ahead or stop, are the detej
mining factor of whether you ai
a success or a failure. But yo
must intelligently analyze thi
point.
Therefore, you have to teac!
these boys how to get along wit'
people, especially when you ar
working on a new thing and every
body comes in and says, “What thhell are you doing that for? That
is no good.” You have got to keer
their spirits up under those con
ditions.
We believe that we can even take
educated young men and teach
them to be inventors, without
ruining their educations.

TRANSFORMER DESIGN
(Continued from page 99)

The ratio is increased by increas
ing the current density or by de
creasing the flux density.
Returning to the core of general
dimensions since Ai A« = K, then
for a given rating an increase in A!
decreases Ac, and the copper loss
will decrease as Ai is increased (B
and D assumed constant). The
core loss is increased since the
weight of the core is increased.
copper loss
The ratio ------------------ can there core loss
fore be changed by varying Ai or
by varying the flux and copper
densities.
Since power is required to mag
netize the core the ampere-turns
in the primary winding are greater
than the total ampere-turns in the
secondary windings. This current
is wattless but increases the cop
per loss in the primary winding
because of the higher current
Positive results flowing in the primary winding.
Magnetizing Voltamperes
Therefore, all along the line of
these perfectly obvious things, when = Wm X weight of the core in lbs.
you get not 5 or 10 per cent but = wm X tt ft At X 0.272
thousands of per cent gain, by ques
Wm is obtained from tests on a
tioning the thing intelligently, and large number of cores so as to ob
intelligently analyzing it, you get tain a minimum and maximum
the inspiration of the fellow work value as well as an average value
ing against a perfectly negative as it varies widely even for cores
objective, by giving him a perfectly of the same punching made of the
positive result.
same lot of steel at the same time.
You can’t slow down too far or
In addition there is a drop due
you just never get any place at all, to the resistances of the primary
because there is a normal incre and secondary windings. When
ment of improvement made by the there is only one secondary wind
development of the Industry. But ing these drops and their vector
there are a lot of these problems addition can be shown very simply
where, if you have any solution at by a vector diagram. This diagram
all, the question of how long it is is given in Fig. 2 with the voltage
ELECTRONIC INDUSTRIES
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drops and core loss and magnetizig currents exaggerated to make
he diagram easier to follow. It
also assumed that the transrmer ratio is one to one.
This diagram shows that the
.jitage drop is the vector differice between Vp reversed and V
.. id that the resistance component
important at high power factors
and the leakage reactance at low.
he drop is a maximum when the
power factor of the load is the
sime as the power factor of the
.ansformer leakage impedance.
When there are two or more
econdary windings, the calcula
tor of the voltage drops becomes
i nvolved and soon becomes impos
sible. However, in small units, 500
va or less, the power factor of the
load is high, nearly 100 per cent,
and the resistance drop in the
u indings is the most important
factor and can be calculated quick
ly. Further, there is usually one
winding with a va rating very
much greater than the others and
its voltage drop can be calculated
fairly simply.
When, however, the large va
winding feeds a rectifier with a
condenser input
voltage
doubling connection, then the leak
age reactance becomes important.
In these circuits power is drawn
from the capacitors at a constant
rate while the transformer feeds
power back into the capacitor dur
ing a small part of the cycle. The

r 1HE NEW
SIGMA 4-M.S.R,
RELAY

AC SENSITIVE RELAYS...
WITH DC PERFORMANCE
The conventional AC relay of shaded
pole construction has two limitations.
(l) Its power sensitivity is only a small
tion of that afforded by the same
operated on DC.
(2) It cannot be successfully operated

gradually variable voltage or current with
out passing through states of instability
and chattering. This limits its usefulness

to circuits in which the input is sharply
changed from one level to another and
rules it out for sensitive control on con
tinuously variable AC.

SIGMA has perfected a complete unit which is an adap
tation of most SIGMA Sensitive relays to AC operation
with neither of the above disadvantages, by incorporating
within the relay housing a midget selenium rectifier ol

the full wave type, with or without a filter condenser

as circumstances dictate. Operation is attained on con
tinuously variable AC with no instability or chatter, and
at practically the same power sensitivity afforded on
DC. Unit is more compact and saves space.

Th« new SIGMA 4-M. B. R.
RELAY is satisfactory for uso
under usual range of wartime
environmental conditions.

Sigma Instruments,

inc

RELAYS
Fi*. 1—Scrapie«« type i«f punched out
la ■iiinatio n
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72 FREEPORT ST., BOSTON, 22, MASS.
229

AVAILABLE
^IMMEDIATELY!^

Gould-Moody
GLASS BASE
INSTANTANEOUS

RECORDING
BLANKS

shorter the time of current input,
the higher the peak value of the
current. This current must flow
through the leakage reactance of
the transformer. The leakage re
actance therefore reduces the peak
value of the current but lengthens
the time interval during which the
current flows.
The output voltage drops in or
der to give the necessary differ
ences between the transformer in
put voltage to the capacitor and
the average voltage retained by the
capacitor, and thus supplies the
condenser with the energy neces
sary to carry it through the non
charging period.

NORTH AFRICA
INSTALLATION
(Continued from page 102)
for the many audio circuits. Finally
metal braid was secured from the
Air Forces and insulated wire
threaded through it inch by inch.
Eight radio lines—some of them
phantoms within phantoms—con
nect the studies with the various
transmitters, all within a radius of
15 miles. These lines, part French,
part British, part American, have
so far rendered good service.
The first station went on the air
June 14, Bastile Day, and was oper
ated in part by control room and
other engineers who had been
trained on the spot. Besides the
two 50kw and one lOOkw stations
in the broadcast band, there is the
former WINS 50kw transmitter,
which is capable of both long and
short wave emissions.

Broadcasting stations!
Recording
studios!
Schools! '‘Bloch Seal"
Recording Blanks may
be obtained without de
lay on an AA-2X rating
which is automatically
available to you.
Send u* your priority
rating, and we'll ship
these famous, better
sounding, longer-wear
ing. more satisfying
blanks immediately. Two
weights — thin, flexible,
interchangeable with
aluminum, or medium
weight. Four holes. Cen
ter-flow thread action.
Won't age, harden, dry
out or deteriorate.
Old Aluminum Bianki fecoafed with
"Black Seel' Formula on Skert Notice

GOULD-MOODY
£ > company
v \ . Recording Blank Divinan ,
CÄ
395 Broadway
AA New York 13. N. Y. £
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About results

At a nearby point an installation
of dual diversity receivers permits
the rebroadcasting of OWI New
York and BBC London short wave
programs.
The North African
studios maintain their own news
desk and program staff and com
mand four languages. The inten
sive effort involved has been repaid
in this modern war of ideas and
propaganda. Although technics in
volved cannot be discussed, it is a
well-known fact that among the
more .tangible results have been
the blowing up of bridges and other
transportation mediums, and communication and manufacturing
centers by friendly Italians instructed to do so over these OWI
stations.
It has been officially admitted
that the 50kw WABC transmitter
did what the British Navy had tried
in vain to do for three years. When
the Allies struck at the Italian
mainland, the North African radio
staff, working at white heat, shifted
the frequency of this powerful
transmitter to 500 kilocycles, the
International distress band, and
persuaded almost the entire Italian
fleet to put to sea for Allied ports.

NEW

STAR

Time wai when entertainers
On the air
Were feted guests at parties
Everywhere,
But now the guest who steals
The party-show,

Is the fellow who can fix
The radio!
—Mary 8. Ward

Televisors Organize
Television Broadcasters Assoc
tion was organized in Chica.
Jan. 18. Allan B. Du Mont, chaii
man of the organization commi:
stated that interests repro sented in the new associatio
expected immediate aggressive ac
tion to obtain for television allo
cations of radio channels in
keeping with the possibilities oi
television. In addition to Du Mont
other members of the organiza
tional committee are: F. J. Bing
ley, (Philco); Robert L. Gibson.
(General Electric); O. B. Hanson.
(NBC); C. W. Mason, (Earle C.
Anthony, Inc.); E. A. Hayes,
(Hughes Tool Co.) ; Worthington
Miner, (CBS); Paul Raibourn,
(Television Productions, Inc.), and
Lewis Allen Weiss, (Don Lee
Network).

Army-Navy E Awards
The H. M. Harper Company, 2620
W. Fletcher St., Chicago, Ill.
(third award)
Orange Screen Company, Maple
wood, N. J. (star added)
Radiomarine Corp, of America, 75
Varick St., New York., N. Y. (sec
ond star added)
J. P. Seeburg Corp., 1500 Dayton
St., Chicago, Ill. (star added)

Floyd W. Bell, prenident. nod Earl Vi
Hosier, vice-president of Bell Sound
Systems, IncM Columbus, O., receiving
“E” penuunt from Col. H. It. Yeaprer
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ARE YOU IN A HURRY FOR A GOOD

SKILL

TEST INSTRUMENT?

PERFORMANCE is the real measure of success in
w.nning the war, just as it will be in the post-war
New and better ideas—production economies
- -peed—all depend upon inherent skill and high
precision
For many years our flexible organi
zation has taken pride in doing a good job for pur
chasers of small motors. And we can help in creating
designing, when such service is needed. Please
a note of Alliance and get in touch with us.
world.

and

make

ALLIANCE

DYNAMOTORS

Built with greatest precision and
“know how” for low ripple—hiah

efficiency—low drain and a mini
mum of commutation transients.
High production retains
highest degree all the
"criticala" which are

to the

Use This Industrial Emergency Service On

so important in air
borne power sources.

ALLIANCE

D.C.

MOTORS

Incorporate precision tolerances
troughout.
Light weight—high
efficiency — compactness — continuous duty. An achievement in
small
for continuous duty
and in power-to-weight ratio.
Careful attention has been given
t ' distribution of losses as well
a their reduction to a minimum.

Remember Alliance!
■YOUR ALLY IN WAR AS IN PEACE

Maintaining a complete stock of Test Instruments has
been one of the toughest jobs we’ve had. The demand
has far exceeded the supply. Yet our Industrial Emer
gency Departments have procured them as if by magic
. . . saving many a victory-vital job from prolonged
delays. Saving time and trouble getting vital Radio
and Electronic Supplies is a highly specialized busi
ness with us. Whether you need one or one hundred
different items, you’ll get ALL of them from this
ONE big reliable source, faster than you ever thought
possible considering wartime scarcities. Your nearest
Emergency Service Distributor listed below is special
ly prepared to lend you every possible aid. Send along
your orders or ask for big Reference Book & Buyer’s
Guide on company letterhead, please!
WRITE OR PHONE YOUR NEAREST DISTRIBUTOR

TERMINAL RADIO CORP.
85 Cortiandt St, Phone WOrth 2-4416

NEW YORK 7

WALKER-JIMIESON, INC.
311 S. Western Aw^ Phone Canal 2525

CHICAGO 1 2

RADIO SPECIALTIES CO.
20th A Figueroa, Phone Prospect 7271

LOS ANGELES 7

NATIONAL INDUSTRIAL EMERGENCY SERVICE
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INCREASE PRODUCTION
(Continued from page 112)

You can hit the
high point in
iron core
performance
with

©® AelW
CARBONYL
IRON
POWDER

Available in
three types
High effective
permeability

Highest Q value
Other G.A.W.
powders being
developed
G. A. W. Carbonyl Iron Pow
der is vital to the leading man
ufacturers of iron cores who
supply the carrier and high
frequency fields and must have
the highest attainable effi
ciency.
We will be glad to furnish fur
ther information and will ap
preciate knowing your require
ments. Address :

GENERAL ANILINE WORKS
A DIVISION OF

General Aniline and Film Corp.
435 Hudson St.

New York, N. Y.

Manufacturers

Sole Distributors

ticular point. If that is the toolin?
charge and no alternate method
in sight, the product then and
there is out.
This illustration may seem exag
gerated, but time after time ind
viduals and companies have sper
weeks on a product before findir
such a glaring flaw. The trained
mind will recognize a defect of th
nature immediately, but he migl
overlook an objection just as ser
ous but of a less obvious nature.
Once these key questions hav
been pulled out and given a super
ficial examination to see that th
product looks well enough to inve
tigate fully, the remaining que
tions should be arranged in a con
venient order, such as importance
department, individual or class.
Each particular question should be
then studied in conjunction with
the organization chart to see wh<
would be best qualified to state th«
facts or give an opinion on that
subject.

to have an adequate supply of
electronic - radio equipment for
training purposes as well as for
the use by combat troops. Because
equipments, now in use, require
complete familiarity with their
operating technics, it is impera
tive for troops to have sufficient
training before going into battle
so they can use the equipment
efficiently — almost as second nature — during the tremendous
strains and stresses of actual
combat.
General Harrison stated that the
indicated 1944 demands will be ap
proximately 30 per cent greater
than during 1943. The needs next
year of getting the equipment to
the theaters of war must be car
ried on with sustained emphasis in
production. The manufacturing of
electronic equipment is generally
across-the-board embracing all
Less tangible factors
types of military communications
apparatus.
For example, there will be some
in the wire communications
manufacturing field, General Har things that will require a machin«
rison stated that there is a huge adaptability answer, others the cost
demand for drop wire and cable of an item of machinery. Other
and field telephones, particularly less tangible factors will require
for shipment to the United Na personal discussion with engineers,
tions under the lend-lease pro supervisors or department heads
gram. Thus there can not be any Still others will require reference
let-up of a substantial nature for to textbooks, or trade publications
this industry. (An illustration of It may be necessary in certain
the importance of telephone equip cases to travel to another company
ment in the lend-lease program to delve into their experience along
was reported Dec. 28 by Foreign similar lines.
Any question should be consid
Economic Administrator Leo T.
ered
in its relation to the whole
Crowley who stated that in the
shipment of goods to Russia up to before going to extraordinary ex
the end of last October there was pense in tracking it down. Gen
included 225,000 field telephones erally speaking, if the questions
and 750,000 miles of field telephone are framed properly, the great ma
jority will require only a few min
wire.)
General Harrison declared that utes for obtaining complete an
the Signal Corps was trying to swers. Again it should be stressed
press ahead as speedily as possible that only by directing the question
with the task of renegotiation of at a source that normally should
completed
contracts,
but
he know,—rather than haphazardly
brought out that this renegotiation asking around—can a clear, intelli
activity necessarily has to take a gent and unconfused pattern re
place behind the imperative job of sult. The same is true of a ques
producing equipment for the com tion calling for an opinion.
The answer to each question
bat forces. The Signal Corps is
now
completing
renegotiating should be written or summarized
processes in regard to 1942 con on the sheet or card on which that
question appears. The source of
tracts.
the answer—name, title or job, if
verbal; page, text and author, if
PRODUCT DEVELOPMENT written—should be put right down
at the same time with any perti
IN POSTWAR
nent comments th^t seem neces
sary.
(Continued from page 89)

group. Unless there is a reason
able certainty that these will draw
favorable answers, there could be
no use going further. For ex
ample, “tooling cost”—s u p p o s e
$20,000 were necessary for an item
with a $1 selling price and a 20,000 annual volume. It would be
foolish to even waste paper or one
minute’s time getting to that par

Cross checking

It is not necessary to verify all
facts or to substantiate all opin
ions. Those that are of vital im
portance or anyone that shows
signs of being weak, poorly consid
ered or hasty should be subjected
to a routine double check.
The care with which this is to be
done naturally varies with the type
ELECTRONIC INDUSTRIES
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LABORATORY
EQUIPMENT

A PART
OF YOUR
POSTWAR
PLANNING

Thi electronic tube making unit fills the
needs of schools, colleges, experimental
and research laboratories tor a compact
machine complete in itself and capable

of performing all operations required in
the construction of incandescent lamps,
radio tubes, electronic tubes and similar
devices.
1

your post-war production
plant have reached the stage
where you can anticipate your
needs for screw products of aefinite types and sizes (or if you
will let us help you in determinyour post-war needs) you
protect yourself against deF

I

preferred handling when the re
strictions on civilian production
have been removed or relaxed.
No priority is required.

CRYSTALS BY

Thousands of vital transmitting Installations rely on the ac

curacy and dependability of Mipower Precision Crystal units.
With recently enlarged facilities, Hlpower is maintaining

When

essential

demand

begins

to

Hipawer will be glad to help with

return

your

to

crystal

normal,

needs

HIPOWER CRYSTAL COMPANY
Sales Division —205 W. Wacker Drive, Chicago
Factory —2035 Charleston St., Chicago, Illinois

Such orders are being accepted
and held in file subject to current
prices when definite delivery date
can be set.

By ordering now you will be as
sured of prompt deliveries while
still in the "blue
print" stage.

For your own protection—make
"STRONGHOLD" a part of your
post-war planning NOW!
4 new STRONGHOLD catalog is
In production. Is your name on
our mailing list?

AND

MANUFACTURERS
SCREW PRODUCTS

ELECTRO NI C
DEVIC Ei/V

268 WEST HUBBARD STREET
CHICAGO 10, ILLINOIS

BURSTEIN-APPLEBEE CO.
1012-1014 McGee St.
ELECTRONIC INDUSTRIES
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TIME,

MONEY, MATERIAL

The operator is soldering bot
toms on tin cans — at the rate of
two every ten seconds —with
Lepel Induction Heating.
— And doing a better job be
cause the solder penetrates
throughout the seam and accu
rate temperature control mini
mizes discoloration.
Lepel Induction Heating
quickly and neatly performs the
most intricate soldering and
brazing operations on ferrous
and non-ferrous metals, using
soldering or brazing alloys of any
melting point.

The same compact unit, manu
ally or automatically operated,
can also be used for hardening,
stress relieving or annealing
without expensive conversion.
Send samples of your work
with specifications for complete
engineering data and recom
mendations. Ask for catalog.

LEPEL HIGH FREQUENCY LABORATORIES, INC
39 Ws»t 60th Street, New York 23, N. Y.

ILEpEL
nnnl HIGH
FREQUENCY
INDUCTION
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HEATING

UNITS

of product under scrutiny. If it is
one that may possibly have a pro
found influence on the company’s
operation, no stone should be left
unturned. On the other hand, if
it is merely some accessory prod
uct, the direct examination of all
factors should suffice.
Cross checking can be done in a
number of ways. In most cases, al
ternative answers obtained from
other persons in the organization
will prove quite satisfactory. On
certain doubtful points, it will be
necessary to go outside of the com
pany. An instance would be the
case where the speed with which a
certain operation could be per
formed doesn’t look right. It be
comes desirable, therefore, to find
out how that operation is being
done elsewhere. On occasion, a
cross check of this type has shown
a two or three to one difference ex
isting. The development of such a
situation as a fact does not neces
sarily mean that one company is
deficient—good reason may exist—
but it does mean that the informa
tion might be decidedly misleading
if the situation were not laid on
the table as a part of the data pre
sented.

NEW PATENTS
(Continued from page 201)

anti

cies the inductive feedback consider.
exceeds the capacitive feedback,
connecting the screen grid of one t
through an adjustable condenser to
plate of the other tube, the indu<
feedback may be compensated for.
Van der Ziel and M. J. O. Strutt, A
Property Custodian, (F) May 9,
(I) Nov. 30, 1943, No. 2,335,820.

pa’t
a
rec”
mot

Bal

HF Remote Control Relay
A gas-filled tube 1 ia used to ef t
remote control of a relay by radio sxnals; the relay may control a m 1
airplane. The voltage of battery 7 ia
adjusted to a value above the br?down potential of the gas fiUing. Wi. n
a carrier radio signal is tuned into the

ora

Preparing conclusions

When a sufficient number of an
swers to the “internal factor” ques
tions have been obtained, it is nec
essary to see that our file on the
subject is in such condition that it
is of maximum use in preparing
conclusions. More studies of prod
ucts, operations and the like, have
been made to an end result of
merely having on hand an accum
ulation of confusion. But setting
up a “mechanical” system of ar
rangement, this can be avoided.
The whole theory of a check list,
single questions (fact and opinion
separated) and a central control
point, will tend to channel the
data.
The questions should be
grouped into proper sections and
arranged, not alphabetically, geo
graphically or departmentally, but
rather by the relation—or if you
will, by pigeon-holes, card indexes
or file folders—that they bear to
the whole “internal factor” picture.
Until such an arrangement is com
pleted, the compiling of data can
not be said to have been more than
merely “interesting.”
By properly selecting the data
desired, going to the right persons
and places to find the answers,
cross checking these where indi
cated, and then segregating the
material into a usable arrange
ment, it is possible adequately to
find out how the various internal
factors for a new product affect
its possibilities. The next step is
to relate this assembly of informa
tion in such a way that it is understandable. A forthcoming article
will deal with the manner of its
presentation in report form.

ton»’

antenna circuit, the anode current flowing
through coil 12 will decrease to a con
siderable degree; it may become ten per
cent of the current before the reception
of the carrier wave. This difference in
current is made to actuate the armature
13 of the control relay. R. H. Packard,
Raytheon Production Corp., (F) Aug. 1,
1940, (I) Nov. 2, 1943, No, 2,333,119.

Electron Microscope

In electron microscopes, electrons slow
ed down during their passage through the
object, or of lower velocity when emitte i.
produce blurring of the image. To min
imize this effect, a braking electrode is
provided in proximity to the image-re
producing surface for preventing slowb
moving electrons from reaching the sur
face. Due to the fact that the braking
electrode is close to the image-reprodu ing surface, its shadow does not obscure
the image to an objectionable degree.
Various embodiments are shown. Thk
objects may be investigated with the improved apparatus.
Boersch, Gener i I
Electric Co., (F) Aug. 23, 1940, (I) No
30, 1943. No. 2,335,637.

Protecting Transmitters

A heat-responsive element (for instanc *
the plate resistance of an electron tut
the cathode of which is heated or a
resistor having negative temperature co
efficient), is connected in parallel wit i
the energizing winding of the transmitter

ELECTRONIC INDUSTRIES

Ice- ng relay. Should the switch which
Clo s the relay winding circuit be closed
Io r than Is desirable, the element be
co- s warm, its resistance is lowered,
,r. the current through the relay wind
ing diminishes to such an extent as to
m — the relay open the transmitter circur
P- D. Andrews, General Electric
Co (F) May 9, 1942, (I) Nov. 16, 1943,
N 2,334,530.

Induction Compas*
Two cooperating induction compasses
w used which are polarized in different
dir tions, whereby two cardioidic voltage
patserns, differing in phase by 180 deg.,
art obtained. The voltage difference is
recoiled, amplified and used to control a
mot r which rotates the compass so that
it . !ways indicates correctly. H. V. Alexan irsson, and
Dahlstedt, AgaBa tic Aktiebolag, (F) Jan.
1942,
1943,
2,334,469.

Color Television System
Three picture signal sets, corresponding
to three different colors, are transmitted.
Two color signals arc transmitted as fre
quency or phase modulation, alternate
frames being scanned with different col
ors so that the odd lines represent one
color and the even lines the other color;

simultaneously, the third color signal is
transmitted as amplitude modulation of
the some carrier. Alternatively, two color« may
transmitted as amplitude
m iulation and one color as frequency or
phase modulation.
At the receiver, the
carrier is
demodulated as to amplitude
and frequency or phase; one demodula
tion is applied to one cathode ray tube,
the odd Unes of the other to a second
cathode ray tube and the even lines to
a third cathode ray tube. The three col
ored pictures are optically superimposed.
Transmitter and receiver are described.
E. F. W. Alexanderson, General Electric
Co., (F) May 27. 1941, (I) Nov. 9, 1943,
No. 2.333,969.

Permeability-Tuned Circuit
lt is intended to obtain a uniform radio
frequency response and high overall se
lectivity over a complete tuning range of
a resonant circuit tuned by moving a
magnetic core into and out of two coils.
Serially-connected coils 1 and 2 are con
centrically arranged, coil 2 within coU 1,
but spaced from one another so that their
inductances are varied uniformly and
concurrently but at different rates when
core 3 is moved along their common
axis. The mutual coupling coefficient be
tween the two coils Is also changed. As
core 3 is brought Into the field of coils
1 and
the inductance of coil

An Important Message to

Technical Men
The war has carried the manufacturing
age to a new peak! Production demands
have created technical problems the like
of which the world has never seen be
fore! The services of engineers are at a
premium. Especially the services of one
particular class—executive engineers—
engineers with business training; engineers
who can "run the show.”
In these critical times, the nation needs
engineers of executive ability now, today
—not five, or ten years from now! The
shortage of such men is acute—even
more acute than that of skilled produc
tion workers. And company heads, aware
of this situation, are offering high rewards
to engineers who have the necessary
training in industrial management.

Golden Opportunity
for Engineers
In this new era, the engineer with
vision and foresight has a golden oppor
tunity. He will realize that out of today’s
tremendous production battles will
emerge technical men who not only will
play a major role in winning the war,
but who also will be firmly entrenched in
key executive po sitions when peace comes.
However, before the engineer can take
over executive responsibilities, he must
acquire knowledge of the other divisions
of business—of marketing, accounting
-md finance. He has of necessity a vast
amount of technical training and expe
rience. But in order to grasp the oppor
tunities that present themselves today—
to assume leadership on the production
front—he must also have an understand
ing of practical business principles and
methods.
The Alexander Hamilton Institute’s in
tensive executive training can give you
this essential business training to sup
plement your technical sk ill.

FREE help for engineers
Ever since the w*r began, there has been an
unusually heavy demand on the part of our
technically-trained subscribers for the Insti
tute’s special guide on "How to Prepare an
Engineering Report”. Extra copies of this
practical, helpful 72-page Guide are now
available and, for a limited time only, will
be sent free to all technical men who use the
coupon at the right.

clanged by a greater proportion than
that of coil 1 because of its closer prox
imity to core 3. With the proper choice
of the diameters of coils 1 and 2, the
cl ange in the impedance of the plate cirr it can be varied in such a manner as
tt produce a constant voltage across the
Sid of the succeeding tube 6.
Plate of
t ¡be 5 and grid of tube 6 may be connected
at other points of the resonant circuit
than shown. R. De Cola, Belmont Radio
Corp., (F) Dec. 13, 1940, (I) Nov. 16, 1943,
No. 2,334,670.
ELECTRONIC INDUSTRIES

134,000 men on the operating side of
business have enrolled for this training.
More than 37,500 are technical men—
engineers, chemists, metallurgists—many
of whom are today heads of our huge
war industries.
This training appeals to engineers be
cause it gives them access to the thinking
and experience of the country’s great
business minds. It is especially valuable
to such men because it is basic, not spe
scope, providing
cialized—broad
thorough groundwork in the fundamen
tals underlying all business. It covers the
principles that every top executive must
understand. It applies to all types of in
dustrial organizations, because all types
of organizations are based on these same
fundamentals.

Business and Industrial
Leaders Contribute
The Institute’s training plan has the en
dorsement of leading industrialists and
business men. And it is only because
these high-ranking executives recognize
its value and give their cooperation that
such a plan is possible. Among those
who contribute to the Course are such
men as Frederick W. Pickard, Vice
President and Director, E. I. DuPont de
Nemours & Co.; Thomas J. Watson,
President, International Business Ma
chines Corp.; James D. Mooney, Presi
dent, General Motors Overseas Corp.;
Clifton Slusser, Vice President, Goodyear
Tire and Rubber Co. and Colby M.
Chester, Chairman of the Board, General
Foods Corp.

Send for
"FORGING AHEAD IN BUSINESS”
The facts about the Institute’s plan and
what it can do for you are printed in the
64-page book, "Forging Ahead in Busiright is well
ness”. This book in its
worth your reading. It might almost be
called < handbook of business training.
It is a book you will be glad to have in
your library, and it will be sent to you
without cost. Simply fill in and mail the
attached coupon today.
Alexander Hamilton Institute
Dept, 93, 73 West 23rd Street, New York, N.Y.
In Canada, $4 Wellington St.. West,Toronto, Ont.
Please mail me ji copy of the 64-page book—
"FORGING AHEAD IN BUSINESS” and also a
copy of "HOW TO PREPARE AN ENGINEER
ING REPORT,” both without cost.
Name.

Business Address

Position...........
Home Address
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JETT APPOINTED
(Continued from page 124)

ot.ong.er oLu-e
DUE TO ITS
CONSTRUCTION
The Egyptian Pyramid* stand
majestically, through the ages,
as mute witnesses to the skill
and ru„ ,ed craftsmanship of
the thousands of slaves who
TOtoiled to erect them.
but
not slave*
creative engineering skill and
willinfi hands achieved the
same result with the new DU
MONT TYPE PC2 Oil Paper
an oil Impreg
Capacitor
nated oil sealed capacitor that
give* assured "LONGER
LIFE" for continuous opera
tion. ... Its special features
and construction are exclusive
features with Dumont.

OH Impregnated-Oil Filled
OU Sealed

Ceramic or Bakelite Tubes

Bakelite Cement Ends
I Oil Proof I

Suitable for Operation
75' to 100* C
Ideal far Extreme High
Altitude Duty

No Danger of "Flash Over"
No Metal for "Body Capacity'
No Internal Corrosion
BUY

BONOS

Pat. Pending

ELECTRIC CO.

* I •• B w
CAPACITORS FOR tVEU REQUIRtMfNT

J4

HUBERT

NEW

23«

YORK

STRI!V

N
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tions of Governmental and mili
tary radio-frequency requirements
as Chairman of the Interdepart
ment Radio Advisory Committee,
the agency which recommends gov
ernment frequency allocations to
the President, when he was Chair
man of that committee during 1939
41. He also has been an important
governmental expert in aviation
radio operations and frequency
planning activities.
The new Commissioner was to
make his first address since as
suming that post on Jan. 29 before
the New York meeting of the Insti
tute of Radio Engineers. Commis
sioner Jett has been a leading
member of the IRE for many years
and is a Fellow of the Institute.
While he was still Chief Engineer,
Commissioner Jett presented a
most interesting and constructive
exposition of the frequency alloca
tions problems and postwar radio
and communications needs before
the Senate Interstate Commerce
Committee while it was consider
ing the White-Wheeler Bill.
He has had his fingers on the
pulse of the role of radio and com
munications in war for the past
four years from 1940, the period of
national defense preparedness, to
the present time. He was the main
cog of the Defense Communica
tions Board, since its establishment
in 1940, and of its successor, the
Board of War Communications as
Chairman of the two Boards’ co
ordinating committees which di
rected the work of the sixteen in
dustry and technical advisory com
mittees of the BWC.
Commissioner Jett has been
called upon to serve the United
States in the capacity of a communications-delegate and expert
at seven major international con
ferences. He was named by Presi
dent Roosevelt as a delegate of the
United States at the Cairo Interna
tional Telecommunications Conferenee
1938 during which he
played a leading role in that con
ference’s formulation of the pre
war allocation of ultra-high fre
quencies. He also represented the
United States at the Inter-Ameri
can Radio Conference at Havana
and the North American Regional
Radio Conference there in 1937.
The same year he represented the
FCC at the Alaskan Radio Confer
ence at Juneau. In 1933 he was
a member of the American delega
tion to the North and Central
American Radio Conference in Mex
ico City.
Commissioner Jett has served
continuously in the Navy and in
Federal Government service, the
Radio Commission and the FCC,
since he was 18 years old. He is
particularly proud of his Navy ca
reer and radio experience from

1914-16 and during World War i
and for the nine years after fat
war before he retired from he
Navy and joined the Radio C mmission as a Senior Radio Engh er.
During 1914-16 he participa ed,
while serving at the Arlington tadio station of the Navy in n ny
significant pioneering venture' in
radio — the testing of one-way a
dio telephone service, which as
conducted by Bell System’s e gineers in cooperation with the N vy.
for the first time; the first vac am
tube receiver work; the first ire
continuous wave transmitter st
ing; and the first remote con ol
system operation. From 1919-22 he
directed all trans-Atlantic radio
communication traffic for the b ivy
Department, utilizing the transn.itters at Arlington, Annapolis, Wash
ington Navy Yard, Tuckerton, N J.,
New Brunswick. N. J. and Sayville,
N. Y., and the receiving station at
Otter Cliffs, Me. During his b ivy
service he spent a number of ye rs
as Radio Officer of battleships and
of the Fleet Base Force at sea

Television Society Clinics
American
Television
Society
plans the establishment of addi
tional services to members, includ
ing a series of clinics for various
phases of television activities. Clin
ic meetings will be held at frequent
intervals. Included among sub
jects to be covered are: program
ming, engineering, advertising, ed
ucation, motion picture and thea
ter television, industrial relations
and television receiver sales.

Celebrate Edison’s
Birthday
The Edison Pioneers, early asso
ciates of Thomas A. Edison in his
experimental and inventive work,
will celebrate his birthday anniver
sary Feb. 11 with a luncheon at the
Hotel Astor, New York. The Pioneers
will come from the New Jersey area
around Menlo Park, in a special
electric train, thus typifying an
other of Mr. Edison’s many inven
tions. At the luncheon, Mr. Edi
son’s discovery of the Edison Effect
and its wide results in laying the
foundations for the present great
electronic development, will be dis
cussed by Dr. Orestes H. Caldwell,
editor of Electronic Industries. Dr.
Caldwell is chairman of the 1944
committee for the general celebra
tion of Edison’s birthday.

Ceramic Insulation
A new type of ceramic insulat
ing material, styled Centradite, has
been developed by Centralab Divi
sion of Globe-Union, Inc., 900 Ei.st
Keefe Ave., Milwaukee, Wis. Tae
product is described and complete
application specifications are in
cluded in a new bulletin, 720-A,
just issued.
ELECTRONIC INDUSTRIES
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SIGNAL LIGHTS
INDICATOR UNITS
PILOT ASSEMBLIES
We manufacture a complete line of
Pilot Light Assemblies, covering all

requirements of manufacturers of
Electrical, Radio, Electronic and
Industrial apparatus.
Our new comprehensive Catalogue
is in preparation . . . We suggest
you reserve your copy now
Electronic devices used on ships, shore stations, as well as
for domestic applications, can be operated from a D.C. power
supply, by using reliable JANETTE converters. Five styles are
Available, built for 6 to 230 volts D.C. input to 110 and 220
volts, I phase, 60 cycles A.C output Ask for Bulletin No. 13 25.
We also build dynamotors.

This is our Guo-tmtee — backed by

¡jhs'antial 'esources oi Mgiiw1*9 (4 II, and facilities

Signal Indicator

—— — -

• - --

'

-

I40 CEDAR STREET. NEW YORK 6. N. Y.

ELECTRON TUBE MACHINERY
of every type.

Anywhere

standard, and special design

EHLinEERinG comppnv

* ONAN GASOLINE DRIVEN ELECTRIC GENERATING
PLANTS provide electricity for many electronics jobs,
general applications, and for emergency service.

Specialist« in EQUIPMENT and METHODS for the
Manufacture of Radio Tube«, Cathode Ray Tubes,
Fluorescent Lamps, incandescent Lamps. Neon Tubes,
Photo Cells. X-Ray Tubes and other glass or electronic
products, on production or laboratory basis.

They're doing war winning work furnishing vital power
and light for scores of war tasks on all the lighting fronts.

1307-1309 Seventh St., North Bergen, N. J.

Your Inquiry regarding present or post-war needs for
ONAN Electric Generating Plants will receive prompt
4^^
attention. 0. W. ONAN &
SONS, 1099 Royalston Ave.,
Minneapolis. Minnesota.

Ratings from 350 to 35,000 watts. 50 to R00 cycles, 110
to 660 volts, A C.—6 to 4000 volts, D.C. Also A.C.-D.C.
types.

S

DIE-CUT

ELECTRONIC

SPECIALTIES

INSULATORS • CAN-LINERS • CONDENSER BOXES • GASKETS. Etc
MADE TO
/W

BLUE-PRINT SPECIFICATIONS

FISH PAPER • VARNISHED PAPER • SPECIAl ACME TREATED STOCKS Etc

Awarded to
eack of the
four Onan manu
facturing plante

ACME FOLDING BOX CO.. INC.
141

E. 15th

New York 10. N Y

St
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Klingenschmitt Netv
President Radio Club

Elcctron Microscopists
See Portable Instrument

Frederick
A.
Klingenschmitt
(Amy, Aceves and King) is the new
president of Radio Club of Ameri
ca. Other officers, newly elected,
are: vice-president O. James Morelock (Weston); corresponding sec
retary Mil ton B. Sleeper; recording
secretary John H. Bose (Dr. Edwin H. Armstrong); treasurer (reelected) Joseph J. Stantley.

The Electron Microscope Society
which is an associate society of the
American Institute of Physics, held
its first meeting Jan. 14 and 15 at
Columbia University, New York,
where members listened to a long
series of addresses covering various
phases of work that Is being done
with the instrument. President of
the society is R. Bowling Barne
American Cyanamid Co., Stamford,
Conn., other officers being: vice
president Albert F. Prebus, Ohio
State University; secretary-tri us
urer M. C. Banca, Magnolia, N J .
directors are Dr, V. K Zworykin
RCA Laboratories and O. F. Duffen
dack, University of Michigan. Sev
eral of the addresses had to do
with late developments in the de
sign of the electron microscope;
most were devoted to examinations
of the character of research work
made possible by the instrument
One particularly interesting new
development was shown, the exper
imental model of a completely port
able "suitcase” electron microscope
The elements of this electron micro
scope were assembled in two porta
ble units of suitcase size. It was
described by Igor Bensen, develop
ment engineer of the General Elec
trical Co.’s electronic laboratory
The experimental model of this
electrostatically focused microscope
has a range of 300-1000 diameters
While it is not a production model,
it seems to be the forerunner of a
small, compact, and easily operated
electron microscope for use by doc
tors and research men. The micro
scope, its controls, diffusion pump
and power unit weighs 78 lbs. and
the associated evacuation backing
pump, also of suitcase size, weighs
55 lbs. It is expected that this
weight can be reduced still further
when certain lightweight alloys are
substituted for other heavy metals

Edison Medal to Bush

«ouse
Immediately

Available are
certain hard-tor-get radio and electronic
parts and equipment, urgently needed by
war-working Industrials, radio service
men and others.

Large inventory maintained for your
emergency requirements. As distributors
of more than 10,000 different items we
can handle complete orders, however
large. No need to split Our trained ex
pediters select, check and ship, the day
your order is received. Tubes and P. A.
equipment. Receiving and trans
mitting tubes, photo cells and special
purpose tubes. Some types now Govern
ment* restricted, but we can handle your
orders with utmost efficiency. Sound
systems, microphones, paging systems,
inter-communicating systems—standard
and specially-designed units for every
application, vn rated orders only. Books:
All latest authoritative texts on radio
and electronics. No priorities required.

n Standard Radio and Electronic Equipment
Latest Complete Buying Guide! Over 800 pages,
completely indexed by item and maker. Value
$3. Now on Press: Will be sent without cost to
the executive responsible tot radio parts pur
chases in your organization. Meanwhile, glad
t.) send supplements and bargain flyers which

naòio Ilfire
Tclenisinn Inc
IN SIXTH AVE, DEPT. 0-2, NEW YORK 13, UY.
BOSTON, MASS. • NEWARK, N.J.
WC ALSO MANUFACTURE
pubtie address and sound equipment. Hits
done it for ten years — pioneering several
new audio developments. We have made
equipment for the V. S. Army Signal Corps
and man, large Industrials, this past year.
We ean make pre-amplifiers, power sup
plies, rectifier units, eord sots — anything
involving chassis wiring, assembling, sol
dering. Known »e all manufacturers — to
man, since 1921—we can request and get
preferential treatment. Competent engi-

Dr. Vannevar Bush, has been
awarded the 1943 Edison medal by
the American Institute of Elec
trical Engineers. Dr. Bush is presi
dent of the Carnegie Institue of
Washington and director of the
office of scientific research of the
office of emergency management.
The award was presented for his
contribution to the advancement
of electrical engineering, particu
larly through the development of
new applications of mathematics to
electrical problems.

Television Personnel
Organization of Panel No. 6 of
the Radio Technical Planning
Board, which has to do with televi
sion and is headed by D. B. Smith
(Philco) has been completed. The
personnel includes:
D. B Smith, Chairman, Philco Corp.
I. J. Kaar, Vice Chairman, General Electric Co.
Dr. G. Town, Secretary, Stromberg-Carlson Co
G. L. Beers (M), RCA Victor
F. J. Bingley (M), Philco Corp.
B. R. Cummings (M), Farnsworth Tel. & Tel.
B. DuMont (M), DuMont
o B. Hanson (M), NBC
J. D. Reid (M), Crosley Corp.
R. Serrell (M), CBS
C. A. Priest (M), General Electric Co.
R. H. Manson (M), Stromberg-Carlson
J. E. Brown (Ml, Zenith Radio Corp.
D. G. Fink (M), McGraw-Hill
H. R. Lübcke (M), Don Lee
MacDonald
(M), Hazeltine Lahoratories
T. B. Grenier (M), Metropolitan Television
C. E. Noble (Ml, Westinghouse Electric Mfg.
Co.
J. Brand (M), Raytheon
Howard Gates (O), Warwick Mfg. Co
N. P. Case (O), Hamilton Radio Corp.
J. A. Ouimet (O), Canadian Broadcasting
Corp.
Norman Snyder (O), Ansley Radio Corp.

w.

(M) Member; (O) Observer

Precision Expands
The Precision Paper Tube Co.,
2035 West Charleston St., Chicago,
has considerably enlarged its pro
duction capacity. The company
now has four times the area de
voted to the manufacture of dielec
tric coil bases and spirally wound
tubes of kraft, fish paper, trans
parent cellulose and combinations,
and precision bobbins.

Revised Standards List
The American Standards Asso
ciation, 29 W. 39th St., New York,
N. Y., has published its new list
of standards. More than 600 stand
ards are listed, of which 64 have
been approved or revised since the
last list was printed (April, 1943).
The standards cover specifications
for materials, methods of tests, di
mensions, definitions of technical
terms, procedures, etc. One im
portant phase of the work built
up during the 25 years that the
ASA has been in existence, is in
the field of safety engineering. The
new list Includes 95 safety stand
ards.
American Standards are
constantly revised to keep up with
the advances in industrial meth
ods.
This list represents the
cumulative work of the past 25
years in practically every field of
engineering.
ELECTRONIC INDUSTRIES
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ment for a minimum period of six
months. Representatives through
out the country will have their own
service depots to provide service.

To expand manufacturing facili
ti s for relays, electrical control de
v ps and fiber lock-nuts, the Allied
C ntrol Co.
New York has
s> rted construction of a new’ facV y in the industrial clearing dis
tr ict of Chicago. This new plant
w 1 add 55,000 sq. ft. of working
fl or space to existing manufactur
ing facilities in New York and
Plantsville, Conn. The new Chicago
plant is expected to be completed
within ninety days and in full
o. ^ration shortly thereafter.

Nice Werle, flee

Automatic Steering
of Cars
An apparatus that automatically
guides a car along a reflecting
stripe pointed on the ground is de
scribed in Patent No. 2,331,144 to
Evan L. Sitter, McLean, Texas. The
light from a lamp mounted in the
center between the two front
wheels of the car is reflected by the
stripe onto two photocells arranged
at opposite sides of the lamp. Both
photocells obtain an equal amount
of light as long as the stripe runs
exactly below the center line of the
car. Two motors are controlled by
the photocell circuits, one steering
the car to the left, the other steer
ing the car to the right; if equal
amounts of light impinge on the
photocells, the motors run at the
same speed, keeping the car on a
straight course. However, if the
car deviates from its desired course,
one of the photocells obtains more
light than the other and one motor
rims faster than the other so that
the car is always made to follow
the reflecting stripe.

I) Gross Heads
Cyclograph Sales
David Gross has been appointed
sales director of the materials-test
division of Allen B. Du Mont Labo
ratories, Inc., Passaic, N. J. This di
vision handles the Du Mont Cyclo
graph for non-destructive testing
the metallurgical properties of fer
rous and non-ferrous metals. Gross
has been identified with Du Mont
for several years past, specializing
in television equipment sales until
the outbreak of the war. It is
planned to make the instrument
available under a license agree-

the-Job Bridgeport General Electric
Kiria selected from amonz 2000 ue can
didates for the job. Rest of the pic
ture involves 1. J. Knar, manager of
the receiver division

NEW NO. 85 SHUTTER TYPE ASSEMBLY

COMPLETELY
ILLUMINATED!

OTHER
MAKES

OTHER
MAKES

90* right turn bringi COMPLETE Blackout.
90* left turn and th» jewel 1« COMPLETELY, uniformly
illuminated I
Convenient slip-fit bezel permits
ment without tools.

The No.
hai many other superior
to atu re*
all designed to ratio jewel
laghl ativmblies to new heights of de
pendability and efficiency. The ne»
Drake Catalog should prove valuable to
you. Do you have a copy?

PILOT LIGHT ASSEMBLIES

DRAKE MANUFACTURING CO.
1713 W

HUBBARD ST.
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Waterproof Film Containers
for Armed Forces
“Produce both transparent and light-proof plastic film
containers to replace war-vital metal—-must bo water
proof and shock-proof." Within an amaxingly short time
offer receiving this order, we at Standard were mass
producing plastic film containers (illustrated) for our Armed Forces. This
is a typical exampls of Standard's ability to injection-mold plastic parts of
exceptional quality to moot the most exacting specifications. Inquiries are
solicited now on both your present and post-war products, with tLo
assurance that all plans will be carefully guarded. Write us today.

STANDARD

molding
CORPORATION, Dayton. Ohio

100%
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From Lafayette Radio Corp s

Dunlap made Director
of Advertising for RCA

RADIO AND
ELECTRONIC
EQUIPMENT

Aerovox Metel Cased
Bathtub Condenser

Chrostat
3 ohm 25 watt Power
Rheostat. Handles
maximum current
through entire resist
ance of 2,880 amps.

• l-.l-.l Mfd. 400 Volt
DC. Oil impregnated
and oil filled. Riveted
lug terminals. 1%" x

No. 1C2362 Each 794

No. 1C6839......... 51.95

Selmium Dry Disc
Rectifier

R.CA 6' PM Speaker
5-ounce magnet. Han
dles 4 to 6 watts of
audio without distor
tion. Comes with
transformer for single
beam power output
tube.

Maximum AC input
voltage, 50 volts 60
cycle AC. Maximum
DC output current 2.5
amps.
long,
1 'Vw" high. 2* wide.

No. 1C10S73
S4.95
Each

Na. 1C19430
Each
S2.9S

Special Values!
CONDENSERS— 10-20MM 350 V. D.C.-5-5-Mfd. 150
V D.C. Upright. No. IC2369 .................................. 794
IRC RESISTORS—150 Ohms. 50 Watts. W.W. Vari
able. No. IC5286 ......................................................... M4
IRC RESISTORS—20M Ohms, 50 Watts. W.W. Vari
able. No. IC5287 ........................................
974
IHC RESISTORS—3500 Ohms. 80 Watts. W.W. Variable.

No. ICSI9«

»1.15

RENEWABLE FU8E8—3 Amps.. 1C12375. 6 Amps.,
Mo. ICI237S .................................................................. 324
LEACH 4-POLE RELAY—Heavy Duty—110 V. A C.
Coil. No. ICI425I ................................................. $3.S5
RELAYS—SPOT Contacts normally open. 6 V. A.C.
Coil. No. ICI4306 ...................................................... 934
MIDGET RELAYS—SP8T Contacts normally closed.
110 V. A.C. Coil. No. ICI4307 .......................... $1.00
RELAYS — SPST Contacts normally open. 1 set
closed. No. ICI43I0 ................................................ $1.97
ICA O8C1LLATONE. MOD. No 4300—Code practice
set. keying monitor. No. ICI4086
$11.76
••ZIP" WIRE STRIPPER—Strips insulation clean in
one operation. 2" wide, 2" deep. 2’4" long.
NO. ICIS268 ............................................................. $1.19
GANG SWITCH—2-wny shorting type.

4 pole two-posi
tion per gang
%" diameter standard shaft; 3" long.
Ne. 1C12666 ........................................................................ w 47c

LAFAYETTE
RADIO CORPORATION
901 W. Jackson Blvd.
CHICAGO 7, ILLINOIS
THE ONLY UF • TO •
OATE CATALOG IN
THE FIELO. From never.
to-cowr
■ treasure
heuse «I radln Md ninn
imele geni and enei»,
ment .
centaine ta.
valentie Infermatine na
Sew te ebtnln needed
item» »itheat delay.

265 Peachtree Street
ATLANTA 3, GEORGIA
’
*

"

■ LAFAYETTE RADIO CORP.

■

"901 W JACKSON BLVD.. CHICAGO 7. ILL., DEFT H J
g Please tend ma o FREE copy of Win M<* Lofayotte
*
J Radio Corporation Catalog No. 94.

■name . .............................................................. ■
■address ........................................... .‘............. ■

Orrin E. Dunlap, Jr., who has
been appointed director of adver
tising and publicity of the Radio
Corporation of America was radio
editor of The New York Times for
eighteen years. His association
with radio dates from 1912 when
he built an amateur wireless sta
tion at Niagara Falls, N. Y. He
was one of the early members of
the American Radio Relay League
and has been a member of the
Veteran Wireless Operators’ Asso
ciation and Institute of Radio
Engineers. In 1917 he was chief
operator of the Marconi Wireless
Telegraph Co. aboard the S. S.
Octorora. During the First World
War he served as radio operator
in the U. S. Navy, graduating from
the U. S. Naval Radio School at
Harvard as one of the three honor
men of the class. He was assigned
to duty at the Naval radio station
NBD, Otter Cliffs, Maine.
Mr. Dunlap was graduated from
Colgate University in 1920 after
which he attended the Harvard
Graduate School of Business, spe
cializing in advertising and mar
keting. After a year on the staff
of the Hanff-rMetzger Advertising
Agency in 1922 he was invited by
Carr V. VanAnda, managing editor
of The New York Times to organize
a radio section and to direct the
coverage of radio news.
Mr. Dunlap’s nine books on radio
include two on advertising, "Ad
vertising by Radio” and “Radio in
Advertising.” His other books are:
“Dunlap’s Radio Manual,” “The
Story of Radio,” “Talking on the
Radio,” “The Outlook for Televi
sion,” “Marconi: His Life and His
Wireless,” “The Future of Televi
sion,” and “Radio’s 100 Men of
Science” a collective biography, re
cently completed for publication by
Harper & Brothers in 1944.

I

PORTABLE POWER

PROBLEMS
No. 4—Veneer Drying Control

Phu, — Pluwm4,

Ik.

FAMOUS ALL-WOOD
“MOSQUITO" of the

Royal Air Force is
of tough, durable wood veneer — made
to a rigid engineering specification. The
physical characteristics of this veneer
must be as uniform as metal. Most vital
step in production is the drying where
precision control of moisture content
assures its stability and strong cell strut
ture . . . guarded by electronic moisture meters powered by Burgess batteries.

Hytron Quadruples
Production
The fact that this is an elec
tronic war Is nowhere better illus
trated than at Hytron Corp, where
expansion at Salem, Mass., and a
new plant at Newburyport, Mass.,
have quadrupled production facil
ities. June 12, 1942, saw Hytron go
completely all-out for war produc
tion—the first receiving-tube man
ufacturer to do so. Rather than
wait for new equipment to be pro
cured through regular government
channels, Hytron converted its own
machines at its own expense, sav
ing months of time and putting
hundreds of thousands of extra
tubes into the hands of the armed
forces. Since that time the plant
size has quadrupled.

SPECIAL-PURPOSE BATTERIES have always
been a specialty of Burgess engineers.
Puzzling problems of size and operating
characteristics dissolve in their expert
hands . . .your problem will be welcome i.

FREE.. ENGINEERING

HANDBOOK

80-page manual of basic data and cha
acteristics of dry batteries for all electron '
applications. Tabbed for ready referenc .
Write Dept. 8 for free copy. Burgess
Battery Company, Freeport, Illinoi

BURGESS BATTERIES
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Dr. Caldwell to Address
Joint IRE-Franklin Meeting
Dr. Orestes H. Caldwell, Editor of
L ‘ctronic Industries, is to address
a oint meeting of the Philadelphia
S tion of IRE and the Frankli i Institute, in Philadelphia on
W dnesday, February 2. Subject of
the talk is “What the Electronic
F ture Has in Store for You.” The
talk will cover many of the ways in
u iich the new art of electron con
trol is revolutionizing warfare, sci
ence, chemistry, surgery, metal
lurgy, music and printing.

Electronic Autopilot Han
Saved Fifty Bombers
More than fifty American bomb
ers have returned safely to their
bases on electronic automatic pilots
although control cables were shot
away completely, an Air Forces offi
cer back from England reports. Ac
cording to the cases on record this
means that at least 500 men have
been saved from what formerly
meant disaster, he told officials of
the Minneapolis-Honeywell Regu
lator Co., co-makers of the auto
pilot which for two years has been
standard equipment on the Air
Forces’ four-engined bombers.
Designed primarily for high alti
tude precision bombing, the elec
tronic instrument has the added

advantage of remote control which
permits airplanes to be flown from
two or more stations, he said. With
control surface motors connected
by fine wires, it is approximately
thirty times more difficult for gun
fire and fiak to put the autopilot
out of commission as compared to
mechanical or pneumatic systems,
the returned flier added. In use
for more than two years, the Min
neapolis-Honeywell autopilot was
unknown outside the services until
recently when the Army permitted
its disclosure after it was known
that the enemy had learned Amer
ica’s precision bombing secrets.

Foote to Littelfuse
William A. Foote has been ap
pointed sales coordinator of Littelfuse, Inc., Chicago and El Monte,
Calif. His business career includes
the presidency and general sales
management of Wingfoote Petro
leum Co., an affiliate of the Standard Oil
of New York and
sales directorship of the Deoxolin
Chemical Corp.

RTPB Elects Mrs. Kinzie
It» Assistant Secretary
Sponsors of the Radio Technical
Planning Board have elected Mrs.
Martha Kinzie assistant secretary
of the board, according to an an
nouncement by Dr. W. R. G Baker,
chairman of the board and a vice
president of th^ General Electric
Company. Mrs. Kinzie is secretary
to Dr. Baker and resides at Bridge
port where she works in the com
pany’s electronics department. Mrs.
Kinzie, with the cooperation of
L. C. F. Horie, coordinator, and W.
B. Cowilich, secretary of the board
respectively, will be responsible for
processing of the papers in connec
tion with the work of the board.

K. V. Sundt, President of I,ittelfu*e,
Inc., Chicago and KI Monte, Calif.

Send for
free

SOLDERING IRONS
are widely used in industrial plants throughout
the country. They are designed to withstand the
strain of continuous service required of factory
tools.

SPOT SOLDERING MACHINE
designed for treadle operation for ad
vancement of' iron and solder, leav.ng
operator's hands free for handling of
product.

mg

;ess

;revent overheating of sobering
irons between soldering opera

Amphenol's new 28-page illustrated
booklet, OK METHODS, provides an exchange of
ideas for faster production on electrical assembly lines
—fully tested procedures, proved in use. The many
suggestions may be helpful in your assembly prob
lems. Request your copy today.

AMERICAN PHENOLIC
CORPORATION

SOLDERING IRON
TEMPERATURE CONTROLS

tions.
Irons de not deteriorate
when being used. The idle period
causes oxidation and shortens life.

SOLDER

POTS

ruggod ly constructed pots of
various sizes designed for
continuous operation and so
constructed that they are
easily and quickly serviced,
should elments have to be
replaced.

1

Write for Catalog

< HICAGO SO, ILLINOIS

ELECTRIC SOLDERING IRON CO.. INC

IN CANADA—

212

A APHINOL LIMITED • TORONTO
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ANESA TAKES MILITARY-NAVAL STANDARDS
IMMEDIATE DELIVERY

nXED MOULDED BAKELITE
MICA-DIELECTRIC
CAPACITORS
Manufactured in
Accordance with

American War Standards
to Meet Army and Navy
Specifications

A complete stock Is ready for Im*
mediate shipment of quantities, rang
ing from 500 to 5,000 ot each ca
pacity In regular or silvered mica
capaciten in all tolerances.

Write tor price sheets and complete
Information.

ALBERT ROTHENSTEIN

REFLEX
SPEAKERS

• ANESA (Army-Navy Electronic
Standardization Agency) is the de
signation of the new official group
which hereafter will be responsible
for standardization and simplification of military and naval radio
and electronic devices. This work
was formerly handled by the Radio
and Radar Division of the War
Production Board under the super
vision of Assistant Director (now
Lt. Col.) Sidney K. Wolf, working
through the American Standards
Association of New York. ANESA
headquarters are at Red Bank,
N. J., and are being operated un
der the supervision of Colonel Gor
don C. Irwin for the Army, and Lt.
Comdr. Paul G. Haas for the Navy.
Twenty

completed

WPB and ASA will turn over to
ANESA a compilation of standard
specifications for 20 electronic
components. Of the components
on which standard specfications
were drafted for WPB by the
American Standards Association,
eleven have been approved for pro
curement purposes by the Army
and Navy. Drafting of standard
specifications on the remaining
nine is expected to be completed
and turned over to ANESA by
March 1.
The Radio and Radar Division
of WPB, which has been responsi
ble for the standardization study
for the past year, said its work is
now reaching the important stage
of application of the approved
standards,
function which
primarily one for the Armed Serv
ices. The Army and Navy have
indicated that they will continue

the study and application of
standard specifications for elec
tronic components both for the
duration and as a peacetime oper. tion through ANESA and the Joint
Army-Navy Board for Approve ;
Standards, also formed recent!;.
ANESA’s location at Red Ban<
N. J.» is in close proximity to F i t
Monmouth.
Cover 75% of components

WPB pointed out that the stand
ards on the 20 components, v hm
completed, will be 75 per ce t,
item-wise, of all components
in electronic devices. That is, th-y
make up three-fourths of the con. ponents which reoccur frequently
in radios or other electronic equip
ment.
The Armed Services, in deciding
to take over the future work on
standardization in electronics, gave
credit to WPB for having initiated
and carried forward this task.
They also credited the accomplish
ment of WPB for having brought
the Army and Navy together on
the use of common standards for
electronic equipment. These com
mon standards have resulted in
increased industrial production
and more efficient functioning in
the combat theaters through the
interchangeability of components
for replacement, maintenance and
repair purposes.
Products luted

The
components
on
which
American War Standard specifica
tions have been approved by the
Army and Navy are ceramic radio

now the accepted

STANDARD
for all

WAR USE
EVERY
UNIVERSITY REFLEX

the result of yean of
pioneering research and
development.

EVERY
HIGH EFFICIENCY
SFEAKER

in Univenity'a extensive
line of power speech re
producers has a vital
part to play in the WAR
program.

REMEMBER
University is now pro
ducing many special
speakers for the Army,
Navy A Signal Corp*.
Submit year special
problem direct to the
engineering dept.
UNIVERSITY LABS.. 225 VARICX ST., NYC
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xsulating materials, steatite radio
•nsulators, fixed mica dielectric caicitors, ceramic radio dielectric
material, external meter resistors,
lass bonded mica radio insulators,
xed composition resistors, elecical
indicating
instruments,
hock-testing mechanism for elecrical indicating instruments, di
mensions for external radio-fre
quency thermocouple converters,
¡nd glass radio insulators.
Components on which standards
re expected to be completed by
March 1 by WPB include fixed
paper dielectric capacitors, por
celain radio insulators, fixed cer
amic capacitors, dynamotors, ex
ternal ammeter shunts, variable
wire-wound resistors (low tempe
rature), tower-type wire-wound
rheostats, and toggle switches.

Syltwnia Advances Kievit
Dr Ben Kievit, supervisor of
customer services of Sylvania Elec
tric Products Inc., in Emporium,
Pa., has been moved to the New
York office as field engineer in the
Equipment Sales Department for
the metropolitan and New England

fW a«4 r
-J UN&O

Haines Dielectric
Heating
Haines Mfg. Co., 248-274 McKibbin St., Brooklyn, has developed a
new line of dielectric heating equip
ment designed specifically for pre
heating plastics. The Haines equip
ment is readily adaptable to the
baking and dehydrating industries.
Moderately priced, the line is with
in the range of the small produc
tion factories.

Belmont Enlarges
Laboratory
Soon after March 1, Belmont
Radio Corp., Chicago, will occupy
expanded laboratory facilities. An
addition
the plant,
cost
around $70,000, will house the labo
ratory staff.

Electronic Course at
Milwaukee
Milwaukee electrical men will
have an opportunity to get Inside
details on electronic subjects by
taking advantage of a 12-meeting
course now being sponsored by the
Electrical League of Milwaukee. All
persons attending the course will
pay an attendance fee of $2 at the
first meeting, one-half of which
will be refunded to those who at
tend at least nine of the twelve
meetings.
No registration is necessary and
those wishing to participate need
only report at the Lodge Room,
Public Service Building. The course
started Monday, January 10, at 7:30
o’clock.
Admission is a League
membership card and the $2 at
tendance fee. Meetings are to be
held each Monday night, from 7:30
to 9:30, through March 27. All
phases of the subject of electronic
applications will be covered dur
ing the various meetings.
ELECTRONIC INDUSTRIES
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area. Dr. Kievit has been with the
Sylvania corporation since 1930,
when he joined the company as a
research physicist. He became su
pervisor of the Tube Application
Department in 1931, and in 1934
was advanced to assistant director
of the department. In 1941 he was
appointed assistant director of
commercial engineering, and the
next year became supervisor of
Customer Services in Emporium.
He is a senior member of the In
stitute of Radio Engineers, and a
member of the Electronics Com
mittee of that group. His other af
filiations include fellowship in the
American Association for the Ad
vancement of Science, and mem
bership in Sigma Xi and the Amer
ican Physical Society.
Mr. Hoffman resigned recently
from the Westinghouse electronic
division at Bloomfield, N J., where
for the past seventeen years he
had been manager of the special
products division.

Hoffman to Machlett
H. J. Hoffman, who is chairman
of the Electronic Section of the
National Electrical Manufacturers
Association, has joined Machlett
Laboratories at Norwalk, Conn., as
sales manager This Norw'alk plant
has been developed by the Machlett
organization, whose X-ray tube fac
tory at Springdale, Conn., near
Stamford, is now the largest pro
ducer of X-ray tubes in the United
States. The new Norwalk plant is
devoted exclusively to the manu
facture of radio transmitting, in
dustrial, and special-purpose tubes

• Our past develop
ments and present
day experience with
FM Antennas will
provide greater effi
ciency in design and
lierfomiance to meet
the exacting stand
ards of this impor
tant field.
We're “all out' for
Victory, but our en
gineers are ready to
work with you on
post-war plans. _
JOHN t LINM a SON, 1st.
CAMDEN, NEWIERSEV

Plant
Progressive eastern manufacturer em

ploying upwards of 500 requires the
services of a plant superintendent thor

oughly seasoned in modern tooling end

mass production methods on small elec

tro-mechanical assemblies.

Past experience should Include actual
tool making, fig and fixture develop
ment and responsibility tor production
Practical knowledge of electrical appi

ratea and testing procedure« essential.
excellent post-war opportunity

SALARY HIGH
Box E2, Room 1107

47 Wm* 44» Sfr»e*
New York City—11
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ENGINEERS ATTEND
IRE-AIEE MEETING
(Continued from page 123)

Joint Army-Navy Standardization
program for tubes. Lt. Martel dis
cussed the steps taken by the Bu
reau of Ships and the Signal Corps
to effect standardization of radio
and electron tubes previously pro
duced in many slightly varying
types for the Army, the Navy, and
civilian use. The suggested proce
dures for handling tube problems
apparently outside the boundaries
of the written specs were described
fully, in connection with a descrip
tion of the method of operation of
the JAN-1 Tube Subcommittee and
its duties and responsibilities. Lt.
Martel emphasized the necessity
for avoiding the use of special selec
tion tubes in military equipment.
Tube specs, the occasionally revised
Preferred Lists, and type approvals
were among the subjects discussed.

Oscillating circuits

"URGENT EQUIPMENT
We specialize
fabricating:

in building and

Machinery — Jiga — Fixtures
Special Machine Part».
Testing and Experimental Equip
ment for the following American
Industries:

Incandescent Lump
Radio
Elertronir — Telephone —
Aeroplane—Metal and Chemical.

☆ ☆ ☆
Write—Telephone—Wire
For Quick Action

☆ ☆ ☆
25 Years Experience means

"KNOW HOW”

DALY MACHINE
& TOOL WORKS
923 FRELINGHUYSEN AVENUE
NEWARK, NEW JERSEY

☆
Bigclow 3-0234 and 023S

In a paper titled “Intermittent
Behavior in Oscillators,” William A
Edson, Bell Telephone Laboratories,
New York, discussed the fact that
oscillating circuits of all sorts are
subject to low-frequency disturb
ances. Usually the normal oscil
lation is interrupted at more or less
regular intervals, Mr. Edson said,
although the output may merely be
modulated in amplitude and phase.
The operation of such circuits
was studied by considering the dis
turbance as a self-generated lowfrequency modulation superim
posed upon the desired oscillation.
A considerable amount of informa
tion was secured by a study of cir
cuits intended purposely to gener
ate self-modulated oscillations.
The criterion which determines
whether or not any particular os
cillator will spontaneously generate
• modulation is closely analogous to
Nyquist’s well-known criterion for
determining whether or not a feed
back amplifier will spontaneously
generate oscillations of any form.
Stated briefly: Intermittent be
havior is to be expected if at the
normal oscillating frequency and
voltage an assumed small modula
tion at some low frequency is re
turned amplified in magnitude and
in its original phase by one full trip
around the oscillating loop. Such
a criterion is useful because it
shows what design features are re
quired to secure the desired per
formance.
War-radio standardization

Commander A. B. Chamberlain,
U. S. Navy Bureau of Ships, Radio
Division, spoke on past, present,
and future standardization of serv
ice equipment.

Mass production technics have
been applied to wartime radio and
electronic devices, Commander
Chamberlain said, despite (1) th<
complexity of modern equipment
(2) the high quality of products
built for service use. and (3) fre
quent redesign in order to keep
technologically ahead of the enemy
The need for maximum standard!
zation compatible with progre.s .
was felt from the first, both at thu
battlefronts and at home. Inve’
tories at shore bases and afloat h
to be kept down to facilitate m <
ing replacements in the field. The
number of different parts and
equipment made had to be redu ai
to a minimum in order to best ut
ize manpower and production faci:
ities in the United States.
The policy of standardization
was broadly interpreted by the
Navy at first. However, the at
tempt was made to use large pro
duction stock items instead of spe
cial parts wherever the quality of
the former made this justifiable
The time required to determine the
best design for each component or
equipment was (and is still being)
cut down by pooling knowledge be
tween the Naval service and indus
try; by exhausive testing of prod
ucts so as to simulate actual condi
tions of use, and by thorough, im
mediate investigation into all
troubles encountered in the field
The results of this program have
made it possible for the Navy to
concentrate on relatively few new
basic models, and quickly reject un
satisfactory designs. These basic
models are modified, rather than
completely redesigned, to meet the
requirements of various classes of
vessels and shore stations. Modifi
cations are also made when faults
develop, or new refinements become
available.
Components taken singly, rather
than in combination as in an
equipment, have been the most
logical and fruitful field for a broad
standardization program between
the services. The alm here has
been to write suitable specifications
for parts based on joint Army
Navy requirements, the facilities of
industry, and the advice of other
agencies concerned, such as the
WPB. Some of the advantages that
have accrued from this practice in
certain specific cases are: improved
design; reduction in the number
of types required, with consequent
Increase in interchangeability, as
surance of several sources of sup
ply for an item; maintenance of
product quality; known grading
methods to assist in equipment de
sign; common Army-Navy nomen
clature; and conservation of criti
cal materials. The coordinating
group working on component
standardization has been the Sig
nal Corps Standards Agency estab
lished in early 1943, and its suc-
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c ssor organization, the ArmyN vy Electronics Standards Agency
T ese groups have set up standards
for many common components.
The standardization of complete
e lipments into joint Army-Navy
t: >es is a more limited field, since
( ; ' the requirements of the two
s; vices—with the notable excepti ?n of the aircraft branches—are
u. aally different, and (2) inter c angeable components solve most
o* the difficulties encountered in
the field. However, close liaison
h s been maintained between the
A ny, Navy and the British with a
vl w towards cooperative action
whenever possible, and a number of
aircraft radio and electronic equip
ment have come out under joint
sponsorship.

Wave propagation

Dr. Arthur B. Bronwell, of North
western University, read the paper
“Transmission Line Analogies of
Plane Electromagnetic Wave Re
flections.”
The phenomena of wave propa
gation along a transmission line
may be expressed either in terms
of the voltage and current on the
line, or in terms of the resulting
electric and magnetic field intensi
ties. The fields comprise a guided
transverse electromagnetic wave
propagating through the dielectric
material surrounding the conduc
tors with reflections occurring at
points of discontinuity. The close
resemblance of the mathematical
expressions for the two methods of
representations suggests that the
familiar transmission line equations
may be used for expressing the
more general case of unguided plane
i wave propagation. It was shown
i in this paper that the field equa
tions for normal incidence plane
I wave reflections may be expressed
by the transmission line equations
Discontinuities occurring when the
wave passes from one medium to
another are analogous to imped
ance discontinuities on transmis
I sion lines. The incident and reflectI ed waves resulting when a plane
I wave impinges upon a perfect con
I iuctor at normal incidence are anlalogous to the short circuit trans
Im ssion line. Losses in the media
I through which the plane wave
■ propagates are similar to losses in
I the transmission line. Multiple re
I flections from successive surfaces of
I dicontinuities are similar to mul■ tiple discontinuities in transmisIsion lines.
I It is interesting to note that the
I m thod of matching impedances by
■the use of a quarter wavelength
I transmission line having the
I proper characteristic impedance
Ihas its counterpart in field theory
I If a quarter wavelength plane slab
I having a proper value of “intrinsic
UeCTRONIC INDUSTRIES
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impedance” is inserted between two
dissimilar media, it is possible to
achieve an impedance match and
avoid reflections at the surfaces of
discontinuity. It is necessary to
modify the transmission line equa
tions for waves impinging upon
plane surfaces at oblique incidence.
These lead to Fresnel’s equations
for wave reflection and refraction.
This method of expressing wave
propagation makes it possible to
use all of the technics employed in
the analysis of transmission lines
including the use of the circular
and rectangular transmission line
impedance charts. The procedure
is to first set up the equivalent
transmission line circuit.
The
analysis then proceeds exactly as
for the solution of transmission line
problems.
Amplidyne principles

A paper, “The Amplidyne System
of Control,” by Dr. E. F. W. Alexanderson, M. A Edwards, and K. K
Bowman, all of the General Electric
Co. described the methods whereby
the operating and regulating tech
nics of amplidyne control can be
determined, the fundamental char
acteristics of the amplidyne system,
and the conditions under which it
can be utilized in particular appli
cations. This system utilizes an in
genious application of the magnetic
fields in a specialized type of de
generator. In the usual application
in the power field, the controlling
agency, which may be a variation in
some function in a process which
affects the final output, is used to
minimize all deviations of that out
put from the ideal value. This is
seen to be one of the functions usu
ally handled by electronic equip
ment, but here is an amplifier for
power control without tubes. It
was at one time customary to de
scribe electronic devices by com
parison with known electrical de
vices.
Dr. Alexanderson referred to am
plidyne operation in terms of volt
age amplification, current amplifi
cation, oscillations, hunting, rate
using the new
of response,
well known methods of analyzing
electronic tube circuits on this
purely mechanical counterpart.
Many unusual concepts were men
tioned when these characteristics
were analyzed in these terms, such
as the attaining of capacitive ef
fects equal to one farad or more.
With the listing of this information,
which corresponds to that needed
by the radio engineer in using elec
tronic tubes, the work of the ap
plication engineer who attempts
to select an amplidyne for a par
ticular job, is simplified.

Transmission lisse problems

JONES
BARRIER STRIPS
SOLVE MOST TERMINAL
PROBLEMS

A compact, sturdy terminal strip with

Bakelite Barriers that provide maxi,
mum metal to metal spacing and pr«.
vent direct shorts from frayed wirea
at terminals.

6 SIZES
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From %”
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WANTED

Chief
Engineer
Progressive eastern manufacturer em
ploying upwards of 500 requires the
services ot an experienced engineer on

small electro-mochanicaI assemblies.
Must be thoroughly versed in the theory

and practical application of AC and DC
Relay«, Solenoids and Switches
Should be able to direct and coordinate
engineering, design, development and

model departments as well as set up
standards and specifications.
Ingenuity and initiative necessary qual
ifications.
EXCELLENT POST-WAR OPPORTUNITY

SALARY HIGH
Box ED3, Room 1107
67 Wo«t 44th Street
New York City—18

SCALES, GAUGES,
CALCULATORS,
CHARTS, DIALS, ETC.

• Impervious to moisture, grease,
oils, acids, alkalis.
• Printing guaranteed not to wash
or rub off.
♦ Non-inflammable, non-corrosive
plastic.
* Printed and laminated vinylite and
cellulose acetate.
SAMPLES ANO ESTIMATES GLADLY SUPPLIED ON REQUEST
•RITE DEPARTMENT ■. I.

THE HOPP PRESS, INC.
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FORMING

460 W. 34th STREET, N. Y. C.
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General Electric, a paper written in
collaboration with H. W. Jamieson
dealt with equivalent circuits for
discontinuities 1 n
transmission
lines.
Sudden discontinuities In trans
mission line systems, such as sud
den changes of inner diameter,
outer diameter, or both for coaxial
lines, or change in height of radial
lines may occur frequently in prac
tical applications. This is true even
when lines are used in power trans
mission or measurement applica
tions, but particularly so when they
are used as elements in resonant
cavity type circuits in the centime
ter wave region.
It was shown in the paper that
the effect of certain of these dis
continuities can be exactly repre
sented in loss-free cases by an
equivalent circuit in which a
lumped “discontinuity admittance”
is shunted between lines at the
change of section; ordinary trans
mission line equations for the prin
cipal wave only are used in the
transmission lines on either side of
the discontinuity. If transverse di
mensions between line conductors
are small compared with wave
length, this discontinuity admit
tance is a pure capacitance, usually
of the order of a few tenths of a
micromicrofarad for typical discon
tinuities in lines of common size.
Thus its effects are negligible at
radio frequencies below a few hun
dred megacycles, but may be of pri
mary importance in the centimeter
wave region.
It was shown that approximate
values of the discontinuity capaci
tance may be obtained for many
different cases from a single curve
derived for a simple step in a par
allel plane transmission line For
example, rules deducted from the
more accurate equations for the
coaxial problem are given for
approximate application of this
single curve to several typical discontinuities in coaxial lines.
More complete set of curves was
given for more accurate values in
several of the important disconti
nuities. Certain curves of a fre
quency factor showing the effect
of transverse dimensions compa
rable to wavelength and curves of
proximity factors showing the ef
fect of disk type terminations near
the discontinuity or of two discon
tinuities electrically near one an
other were also given.
The general approach and phys
ical reasoning followed closely
that used extensively by Schelkunoff in radiation problems; the
method of analysis was a method
based upon series wave solutions as
presented by Hahn. By means of
the equivalent circuits and curves
presented in the paper, calculations
for these discontinuity problems—
which are fairly complicated
boundary value problems—w ere
thereby reduced to circuit and

transmission line calculations usii g
well-known equations and charts
Piston attenuator

The piston attenuator, reported
Harold A. Wheeler, Hazeltine Ele tronics Corp., in a paper on th s
subject, in a cylindrical shield is (
coupling device whose attenuate n
varies exponentially with distai
This principle is applicable to sistive, capacitive or indue :.,e
coupling. The piston mutual ind . tor uses coaxial or coplanar c ¡Is,
the latter being preferable. S nee
its origin in 1929, the piston at
tenuator has come into wide
especially at the higher frequ
cies. Its calibration is determi 1
by structural dimensions so t ?
dial scale is calibrated in deeib s
by computation.
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NEW HOOKS
Small Radio—Yesterday
and in the World of
Tomorrow
By Ben Abrams, Emerson Radio &
Phonograph Corp., New York, N. Y.
88 pages.
Receiver engineers and designers
will be interested in this book which
traces the history and commercial
development of the small home re
ceiving set since its inception in
1929 as a “midget” model. In this
narrative of the “compact” receiver
in its many forms, the diverse im
provements from year to year are
chronicled.
The meteoric popularity of the
battery portable, and the batteryand-light-socket portables (the
production of which jumped from
850,000 sets in 1939 to 1,570,000 in
1941), afford other examples of the
public’s preference for small units
This development forecasts what
may prove to be one of the most
momentous radio and electronic
advances of the future, com
ments Mr. Abrams. The military
“Walkie-Talkie” is vastly improved
today because of the civilian port
able-radio engineering background
Civilian communicating instru
ments of tomorrow will stem from
the same origins.
A huge backlog of new-home de
mand, in addition to the replace
ment market, has been piling up
since civilian-radio production
ceased in 1942. Distributor and
dealer stocks of radios all over the
country have become virtually de
pleted. The breakdown and ob olescence of sets have been continu
ing at an accelerated rate due to
shortages of repair parts and
service.
All of these factors, aided by a
purchasing
vast
accumulated
ELECTRONIC INDUSTRIES
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power and an ever-growing inter
e t in and use of radio, are com
bining to build up a waiting mar
ket for from 20,000,000 to 25,000,000
sets—with progressively higher
proportionate levels of demand in
ars to follow.

Mathematics Dictionary
By Glenn James and Robert
James, published by The Digest
P ess, Van Nuys, Calif., 1943, 320
pages. $3.00.
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The dictionary is designed pri
marlly to provide a condensed
source of facts and principles for
men in the practical field. It contains “definitions
the basic
words and topic phrases used in
mathematics, including a complete
coverage of those ordinarily used
in arithmetic, elementary algebra,
plane and solid high school geome
try, and differential and integral
calculus.” The dictionary is essen
tially a condensation of these sub
jects.
Formulas for solving triangles,
trigonometric reduction formulas,
etc., are also included. The con
tents are arranged in alphabetical
order. The revised second edition
contains new terms and examples,
definition are simplified, five place
logarithm tables are substituted for
four place tables, and extensive
integral tables have been added.
For anyone working with mathe
matical concepts or formulas which
are not quite familiar or no longer
familiar, the dictionary will be ex
tremely useful as a reference book.
Unknown, forgotten, or vaguely re
membered terms can be readily
checked and their exact meaning,
so essential for most mathematical
statements, established.

Graphical Construction
for Vacuum Tube Circuits
By Albert Preisman, Director of En
gineering Tests and Consulting
Engineer of Capitol Radio En
gineering Institute. Published by
McGraw-Hill Publishing Co., 330
West 42nd St., New York City.
Price $2.75.
Approximately 240
ptges.

This volume deals with graphical
methods of predicting the perform
ance of vacuum tubes as circuit
elements.
The first three chapters are a
discussion of the non-linear circuit
problem, the basic characteristics
of the thermionic vacuum tube and
elementary graphical constructions
such as load lines, power output,
distortion, etc.
The subject of reactive loads in
tne plate circuit of vacuum tubes
is treated In considerable detail.
C ombinations of inductance capaci
tance and non-linear resistance are
used in the examples of the method
ELECTRONIC INDUSTRIES
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of constructing the operating path
for the tube. Experimental veri
fication in the form of oscillographs
are included for each type of com
plex load.
Balanced amplifiers are ‘treated
in a separate chapter and the
effects of winding resistance, selfblas,
are included
the
graphical interpretation.
Diode detectors are analyzed in
Chapter VI where the operating
path for the complex impedance is
given. Miscellaneous graphical con
structions are given for voltage and
current types of feed-back.
This book should be a valuable
tool to the circuit design engineer.

Wartime Refresher iw
Fundamental mathematics
By Eddy, Brolly, Pulliam, Upton
and Thomas, all of U.S. Naval
Training School, Chicago. Pub
lished by Prentice-Hall, Inc., New
York City, 1943. 248 pages, $1.40.
A four-week course in simple
arithmetic, algebra, geometry, spe
cialized algebraic factoring, ad
vanced algebra. The book is of
fered to the public for study one
hour per day for twenty-four days,
but is an outgrowth of a refresher
course in mathematics at the Chi
cago Naval Training School. Each
day’s problems are followed by a
cue sheet, giving hints about set
ting up and solving the more diffi
cult problems, and the solutions to
the problems. A review section fol
lows each five days’ work.

KIRKLAND Pioneer
INDICATING

LAMPS

No 600 . . . Molded Bakelite socket
with vpeciai
lamp gripping
features,
6/32 terminal screws and
insula
tion barrier; high arched lens for side
visibility; correct interior diameter to
control lamp heat and to permit easy
lamp removal without tools.
Increased
diameter flange for positive coverage of
mounting hole; chromium plated; Undtrwrittri Approved for 120
type bulb). Patented 1931.

UNITS,
KIRKLAND
HEAVY
DUTY
standard since 1931 on the proauut
of America's flnest manufacturers.
All
units feature: single hole mounting; easy
lamp removal from the front; screw
terminals
in
husky
sockets;
longer
threaded area for thicker panels; and
lug to
most
important;
40N TURN
prevent the unit from turning in the
mounting hole.

Distributed Nationally B'
GRAYBAR ELECTRIC CO.

THE H. R. KIRKLAND CO
MORRISTOWN, N. J.

BIRD & CO

Short Wave Wireless
Communication
By A. W. Ladner and C. R Stoner.
Fourth edition. Approximately 575
pages. Price $6.00. Published by
John Wiley & Sons, 440 4th Ave.,
New York, N. Y.
The three previous editions of
this volume were published in Eng
land and this, the fourth, is the
first American edition.
This book is a practical treat
ment of the general subject of short
and ultra short waves. It includes
essentials of propagation of high
and ultra high frequency waves,
characteristics, calculations and
construction methods of high fre
quency transmission lines, aerials
and aerial arrays. Vacuum tube
circuits are covered under the
headings of power amplifiers, oscil
lators and modulation circuits. The
chapter devoted to electron oscil
lators covers the positive grid types,
magnetrons, velocity modulation
oscillators and deflected beam oscil
lators. A section devoted to com
mercial equipment deals with the
problems of reception from a the
oretical and practical standpoint.
Commercial receivers, transmitters

INSTRUMENT
BEARINGS
GLASS MV” BEARINGS
made to your specifications

IFe welcome your

inquiries

RICHARD H. R1RD
Manufacturer of Jewel Bear tugs
for thirty years

23 MOODY STREET
WALTHAM. MASS.
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and wireless telephone circuits are
analyzed with block diagrams and
schematics.
The last chapter of the volume
is titled High Frequency Thera
peutic Apparatus and includes cir
cuits and photographs of diathermy
generators and electrodes as used
in England.
An appendix to this volume in
cludes a number of propogation
curves, formulas for transmission
lines and essential characteristics
of English high vacuum tubes use
ful at ultra high frequencies.

NEW BULLETINS
Electronic Controls

FABRICATING^
GLASS BONDED MICA ~

COLONIAL
KOLONITE COMPANY
2212 W. ARMITAGE AVI., CHICAGO, ILL

We are prepared to
supply etched metal

DIALS • PANELS
PLATES
made to your precise
engineering specifi
cations in all metals
and finishes.

THIRTY YEARS OF SERVICE
TO AMERICAN INDUSTRY

Premier Metal Etching Co.
21-03 44TH AVINUI

LON« ISLAND CITY. NRW YORK

The fundamentals and the vari
ous applications of electronic con
trol are interestingly described in a
new 12-page bulletin (GEA-4126)
issued by the General Electric Co.,
Schenectady. Well illustrated, the
publication explains in clear sim
plified language the fundamental
principles of electronic tubes and
their operation, describes the con
struction of the well known thyra
tron tube, and lists the functions of
eight of the more widely used in
dustrial-type tubes.
The publication also describes
and illustrates many practical ap
plications of electronic control, in
cluding rectification, resistance,
welding, timing, and processing
operations, as well as photoelectric
installations involving counting,
sorting, weighing, measuring, regis
tering, illumination and the control
of cement kiln temperatures.

Variable Condensers
A new catalog has been Issued
by Barker & Williamson, 235 Fair
field Ave., Upper Darby, Pa. giving
complete information on the line
of B & W Type CX variable air
condensers for heavy-duty require
ments. Features of the condensers
include electrical design symmetrv,
built-in neutralization with mount
ing of standard B & W coils in
such a way that lead lengths and
resulting lead inductance are re
duced to a minimum and mechani
cal durability.

Special Purpose
Capacitors
To supplement a recent bulletin
on ceramic capacitors, Centralab,
Division of Globe Union, Inc., 900
East Keefe Ave., Milwaukee, Wis.,
has just released a 4-page folder
which contains condensed infor
mation on special types of capaci
tors now in production. Several
diagrams are included.

Prefabricated Enclosures
To aid engineers in postwa
planning, a new 40-page Lindsa;
structure manual has just beei
published by Lindsay and Lindsay
222 W. Adams St., Chicago 6. Lind
say Structure is a strong light-stee
prefabricated construction that car
be assembled with simple wrenches
It is particularly suited for cabine ,
and enclosures on various types
electronic equipment, as well as
machine housings réfrigéra
units, processing rooms, industr al
buildings, truck and trailer bodiQs,
and other structures. The manual
shows how Lindsay Structure c .
be used in the industrial, autant
tive, and marine fields. It contait
technical information about th<
structure and construction sugges
tions for both plain and refrig
erated units.

Decal Nameplates
The Meyercord Co., 5323 W. Lake
St., Chicago (44), is distributing an
informative check-chart showing
how to select and specify the right
decalcomania nameplate for 16 dif
ferent types of surfaces. Published
in file folder form to hold subse
quent data sheets to be distributed
periodically, it also contains a
check-list of 25 wartime uses for
Meyercord decalcomania now used
on 34 different types of combat
equipment.
The chart illustrates actual de
cal nameplates and describes appli
cation methods, types and uses, as
well as special features such as
retention and shut-off fluorescent,
non-specular, mar-proof and elasticized decals. Meyercord wartime
research has developed or improved
decalcomania to a point heretofore
considered impossible, resulting in
decals that are reistant to acid, pe
troleum products, alcohol, abrasion,
extreme heat and cold, humidity
and moisture that can be applied
to any known commercial surface,
rough or smooth.

«
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Victory Line Parts
Lafayette Radio Corp.’s 1944
catalog, No. 94 is a veritable catch
all of the latest supplies available
In its 104 profusely illustrated
pages, there is information on
nearly 50,000 items, including a
complete line of communications
and public address equipment, test
materials for every purpose, ca
thode ray and special purpose
tubes, batteries and power suppl:
equipment, radio training kits and
code apparatus, plus the usual ra
dio components, such as conden
sers. transformers, volume con
trols, etc. A greatly expanded list
of new “Victory Line Parts”, espe
dally prepared for factory and as
ELECTRONIC INDUSTRIES
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Sure, that Saturday night pay en
velope’s bulging. But let me tell you
something, brother, before you spend
a dime . . . That money's mine too!
I can take it. The mess out here.
And missing my wife and kid.
What I can't take is you making
it tougher for me. Or my widow, if
that’s how it goes. And brother, it
will make it tough—if you splurge
one dime tonight. You’re making
money. More money than there’s
stuff to buy. Money that can sock
the cost of living to kingdom come
—if you blow it! So hang on, till the
job’s done. On to every last dime
—till the squeal means a hole in the
seat of your pants!
You're working ... and Pm fight
ing . . . for the same thing. But you
could lose it for both of us—without
thinking. A guy like you could start
I aiding me right out of the picture
tonight. And my wife and kid. There
not being as much as everybody’d
like to buy—and you having the
green stuff. But remember this,
brother—everything you buy helps
to send prices kiting. Up. UP. AND
ELECTRONIC INDUSTRIES

•

February, 1944

UP. Till that fat pay envelope can’t
buy you a square meal.

(You get to knowin’—out here—
what you can do without.)

Stop spending. For yourself. Your
kids. And mine. That, brother, is
sense. Not sacrifice.

I wouldn’t try to profit from this
war—and I wouldn’t ask more for
anything 1 liad to sell—seeing we’re
all in this together.

Know what I’d do with that dough
... if I’d the luck to have it?
I’d buy War Bonds—and, God.
would I hang on to them! (Bonds
buy guns—and give you four bucks
for your three!) . . . I’d pay back
that insurance loan from when Mol
lie had the baby ... I’d pony up for
taxes cheerfully (knowing they’re
the cheapest way to pay for this war;
. . . I’d sock some in the savings
bank, while I could ... I’d lift a load
off my mind with more life insurance.

And I wouldn’t buy a shoelace
till I’d looked myself square in the
eye and knew I couldn’t do without.

I’ve got your future in my rifle
hand, brother. But you’ve got both
of ours, in the inside of that stuffedup envelope. You and all the other
guys that are lookin’ at the Main
Street shops tonight.
• Squeeze that money, brother. It’s
got blood on it!

SIGNAL CORPS
SPECIFICATION
There are insulating var
nishes in the DOLPH line
formulated to meet rigid
requirements and are espe
cially designed for use in
connection with radio trans
former, choke and all other
types of co’Is as well as ra
dio dynamotors, invertors,
generators and capacitors.

sembly use, advance notice of 1944
radio and electronics books and an
eight-page bargain section of val
ues, as well as postal and shipping
data complete the booklet. Ad
dresses of Lafayette Radio Corp,
are 901 Jackson Blvd., Chicago 7,
or 265 Peachtree St., Atlanta 3.

Connor Promoted

Facts About Plastics

Glass Insulator Standard

A new twenty-four page, non
technical booklet covering all types
of plastics, their uses, and general
information on the plastics indus
try has just been released by The
Richardson Co., Melrose Park, Hl.
This illustrated book explains the
host of properties which fit In
surok and other plastics to the
wide range of present and postwar
uses. The limitations of plastics are
also covered.
The two main groupings of plas
tics, Thermosetting and Thermo
plastic, are described and illustrat
ed in layman’s language. Special
sections are devoted to the forms
of plastics, laminated and molded.
The manufacturing and production
processes of each are well illustrat-

The American Standards Assi elation has published approval of
a new American war standard or
glass radio insulators (C75.8-1943),
developed by a group of represen
tatives of the radio industry
conjunction with representative ,
from the UJ3. Army Signal Corps
and the U.S. Navy Bureau of Ship^
This work was undertaken at the
request of the WPB. This standard
should be vitally important in the
preparation of new manufacturing
facilities for glass Insulators and
will facilitate their production as
well as simplify their procurement.
The specifications cover the per
formance requirements, test meth
ods, and standard dimensions for a
standard series of glass insulators
of the quality required by the Army
and Navy. The basic specification
for glass material is the American
War Standard Ceramic Insulating
Materials, Class L, C75.1-1943.

The book is designed primarily
for the non-technical man who
may be serving on his company’s
postwar product committee.

George C. Connor, radio field en
gineer with Sylvania Electric Prod
ucts, Inc., has been appointed man
ager of the California division of
his company’s equipment tub
sales. Headquarters will be in th*
Los Angeles office, 555 S. Hower S'

Sir Watson-Watt Visits With Philco

Protection
These varnishes will pro
vide your equipment extra
protection under the most
adverse conditions. IF IT’S

HIGH DIELECTRIC STRENGTH
GLOSSY, TOUGH FINISH
HIGH ARC RESISTANCE
ALKALI RESISTANCE
ACID RESISTANCE
WATERPROOFNESS
OILPROOFNESS
or FAST CURING
that you want, why not
write today for further in
formation regarding these
varnishes?
•
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Heading a dlatingulahed Britlah Radio MImIom to the United States. Sir Robert
Watson-Watt, one of Great Brits In’« moat outstanding scientist», natehes ■■
intricate manufacturing operation in a visit and tour of inspection of the Phil o
plant*. Joseph H. Gillies (left), vice president In charge off radio production nt
Philco, explains the process to Sir Robert, while Rear Admiral Jollua A. Furer,
U.S.Nm Coordinator of Research and Development, looks on next to Mrs. Mubw.
Secretary to the Commission, and John H. Teeter of the National Defense Re
search Committee. In the background are Captaio Frank Akers, U.S.N« and Tl. JKenworthy, in charge of materiel control for Philco.
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SMALL METAL PARTS
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Ac

Mfg.

Page
.148

Corp.

Ac on Colloids
Acr Folding Box Co., Inc..237
Ai
Electric Company
An
4 Westlake Co.
Arcvox Corp.....................

.146
...24
.. 70
.. 35
Air Communications ..
Am aft Accessories Corp..28, 29
Airc-aft-Marine Products, Inc. 45

All American Tool 4
Co..................................
Alliance Mfg. Co. .
Allied Radio Corp. .
Amt ican Lava Corp.

Mfg.

210
231
191
33
American Phenolic Corp. 180, 241
Amer,tan Radio Hardware
18
Co. Inc.
American Transformer Co. ..129
2
Amarti Electronic Products.
Amperite Co........................................ 218
:
Andrew Co. ..................................... 224
Audak Co............................................. 252
Audio Development Co............... 150
208
Automatic Alarms, Inc.
Automatic Electric Sales Co. 60

N. S. ...
Williamson

Baer Co.,
Barker 4
Bead Chain Mfg. Co. ...
Benwood Linze Co...............
Bird, Richard H..................
Bliley Electric Co. ....
Boes Co., W. W.................
Boonton Radio Corp. ...
Brach Mfg. Corp., L. S.
Bradley Laboratories, Inc.
Bunnell 4 Co., J. H. .
Burgess Battery Co. ...
Burstein-Applebee

Co.

..

.212
.147
.163
.171
.247
.177
. 51
.216
84
.172
.185
.240
.233

Cannon Electric Development
Co.................................................... 174
:
Capitol Radio Engineering
Institute
..................................... !
Carborundum Co............................. 192
]
Celanese Celluloid Corp................ .127

Centralab

...«......................42, 43

Chicago Telephone Supply Co. 161
Chicago Transformer Corp.... 156

Colonial

Kolonite Co.................. 248
Communication Measurements

Labs................................................ 194
Connecticut Tel. 4 Elec. ... 145
Continental Electric Co. ...166
Cornell-Dubilier Elee. Corp... 59

Corning Glass Works
Corry-Jamestown

Mfg.

Inc.,

H.

L.......................... 244

Daly Machine 4 Tool Works.244
Oa»en Co ................................ Cover 3
De Jur-Amsco Corp..................... 74
Deutschmann Corp., Tobe ..
1
Dial Light Co. of America,

Inc................................................... 226
Dolnh Co., John C..................... 250
Drake Mfg. Co................................. 239
DuMont Laboratories, Inc.,
Allen B........................................... 27
Dumont Electric Co.
236

Galvin Mfg Corp.
149
Gemex Co................
202
General Aniline Works ..............232
;
General Ceramics 4 Steatite
Corp.
General Electric Co.
5, 6, 7, 8, 75, 169
General
_______ Electronic Industries,
Div. of Auto Ordnance .. .193
General Instrument Corp. .. 47
General Radio Co........................... 199
Goat Metal Stampino;, Inc..133
Gothard Mfg. Co.......................... 224
Gould-Moody Co............................ 230
Guardian Electric Mfg. Co... 165
Guthman 4 Co., Inc.,
Edwin I.

Peerless Electrical Products
Co
.............................................
162
Perm-O-Flux Corp....................
158
Philco Corp..................................
Picker X-Ray Corp.................
15
Pioneer Gen-E-Motor ...
152
Plastics Institute .................
12
Premier Metal Etching Co. ..248
Press Wireless, Inc....................... 61
Printloid, Ine..................................... 200

Etched Products

.......................... 245

fe ker Mfg. Co................................... 31
Ei entahl 4 Sons, G. ....157

..153
..237
..220
-.130

Radell Corp....................................... 216
Radiart Corp................................... 202
Radio Corporation of America:
RCA Tubes .............. Cover 4, 13
Radio Receptor Co., Inc. ...179
Radio Specialties Co................... 231
Radio Wire Television, Inc...238
Radiotone .......................................... 11
Rahm Instruments, Inc................ 214
Raytheon Mfg. Co................ 63, 219
Remler Co., Ltd................................ 62
R-9 Crystal Co., Inc................... 208
Rola Co. ........................................... 183
Rothenstein, Albert .................. 242

Kaar Engineering Co..............
Kahle Engineering Co. ...
Karp Metal Products Co.,
Inc.................................................
Ken-Rad Tube 4 Lamp Co.
Kirkland Co., H. R...............
Kollsman Instrument Div.,
Square D Co.........................
Kurman Electric Co...............

211
44
247

209
212

Turner

Co.

United Electronics Co. ..
72
United Screw 4 Bolt Corp.
175
United Transformer Co. ..
76
Universal Microphone Co.,
Ltd................................................
. 46
University Labs..........................
242
U S. Treasury ......................
249
Utah Radio Products Co. .. 50

Machlett Labs...................................... 23
Mallory & Co., Inc., P. R

Valpey Crystal

Cover 2, 167
Manufacturers Screw Products.233
Measurements Corp .................. 132
Merit Coil 4 Transformer
Corp..................................................... 198
Micro Switch Corp.........................155
Millen Mfg. Co., Inc., James. 128
Mitchell-Rand Insulation Co.,
Inc.
................................................ 65

Walker-Jimieson. Inc.................... 231
Wallace Mfg. Co.. Wm. T...170
Ward Leonard Electric Co. .. 16
Waters Conley Co...........................225
Webster Products ....................... 37
Western Electric ........................159
Westinghouse Electric 4 Mfg.
Co.............................................. 39, 141
Wilcox Electric Co........................... 55
Wilier Mfg. Corp........................... 176
Wincharge* Corp..............................196
Wrigley Co., Wm........................... 186
Wurlitzer Co., Rudolph ... .136

Zierick

Mfg
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Our standard parts
are usually shipped
on day order comes
In.

......................................168

Lafayette Radio Corp............... 240
Langevin Co., Inc...........................137
Lapp Insulator Co., Inc. ...223
Lepel High Frequency Labs.,
Inc.................................................. 234
Lingo 4 Sons, Inc., John E..243
Littelfuse, Inc................................... 160

National Co., Inc...........................151
National Union Radio Corp... 32
New York Transformer Co. . .215
North American Philips Co.,
Inc.
........................................... 140

Clips
Lugs
Terminals
Hardware
Grid Caps
Fuse Clips
Light Sockets
Dies
Wire Forms
Hot Tinning
Automatic
Stampings

Terminal Radio Corp. ..
Thomas 4 Betts Co. .
Thomas 4 Skinner Steel
Products Co.......................
186
Thordarson Electric Mfg. Co..
4
Trav-Ler Karenola Radio 4
Television Corp........................... 214
Triplett Electrical Instrument
Co.
181
Tung-Sol Lamp Works, Inc. "213

Corp.

Corp.

whil* «Tory precaution is taken to insure accuracy, wo eannot guarantee agaluat the
poacibflity of an occasional change or oalaaloo In the preparation of thia I- d—
ELECTRONIC INDUSTRIES

WILL SAVE YOU
TIME AND MONEY!

Sanborn Co.................................
154
“S" Corrugated Quenched
Gap Co....................................
Screenmakers .........................
220
Sentinel Radio Corp...........
207
Shallcross Mfg. Co. ...
142
Sherron Metallic Corp. ..
30
Sigma Instruments, Inc.
229
Signal Indicator Corp.
.
237
Indiana Steel Products Co. .. 68
Sinko Tool 4 Mfg. Co. .
210
Sola Electric Co....................
Industrial 4 Commercial
41
Electronics
Spencer Thermostat Co. ... 34
20
Industrial Timer Corp. .
Sperti, Inc........................................... 134
198
Instrument Specialties Co.
Sprague Specialties Co...............217
Inc..............................................
Standard Molding Corp. .. .239
205
International Tel. 4 Tel.
Standard Transformer Corp... 144
Corp....................................
Struthers-Dunn, Inc...................... 187
73, 173
Stupakoff Ceramic 4 Mfg.
Co...................................... 131, 221
Superior Tube Co.............................. 19
Janette Mfg Co. ...
.237
Sylvania Electric Products,
Jefferson Electric Co.
.178
Inc.................................................. 227
Johnson Co., E. F.
. 14
Jonos, Howard B. ..
.245

Eastern Air Devices, Inc. ... 21
Eastern
— Amplifier Corp...............226
Eby. Inc., Hugh H.......................
9
Echophone Radio Co. ............... 143
Eicor, Inc............................................ 182
Eisler Engineering Co................. 233
EitH-MtCullough, Inc................. 48
Electric Soldering Iron Co.,
„I*....................................................... 241
Electronic Corp, of America. 52
Electronic Laboratories, Inc.. 53
Electronic Mechanics, inc.... 71
Electro-Voice Mfg. Co., Inc. .10
Erie Resistor Corp. .................. 135
Erwood Co. ..................................... 218

Page
Ohmite Mfg. Co. ...
Onan 4 Sons, 0. W.
O'Neil-Irwin Mfg. Co.
Operadio Mfg. Co. ..

.................. 69
Corp.. 64

Crystal Products Co.................... 25
Crystal Research Labs., Inc..204
Dahs,

Page
Ferranti Electric, Inc................ 195
Ferris Instrument Corp.................. 26
Formica Insulation Co.................... 49
Franklin Mfg, Corp., A. W.. 54

Hallicrafters Co.
201
Hamilton Institute, Alexander.235
Hammarlund Mfg. Co., Inc..203
Hanovia Chemical 4 Mfg. Co. 200
Harvey
Radio Co......................... 228
Harvey Radio Laboratories,
Inc.......................................................... 66
Haydon Mfg. Co............................. 190
Heintz 4 Kaufman, Ltd. ... 40
Hewlett-Packard Co..................... 22
Hipower Crystal Co..................... 233
Hoffman Radio Corp.................... 58
Hopp Press, Inc............................. 246
Horni Signal Mfg. Corp. 138, 139
Hunter Pressed Steel Co. ...
3
Hytron Corp.
125

ZIERICK

Many of these parts
are approved by the
Army and Navy.

PLEASE TEAR AND MAIL TO
Zierick Mfq Corp.
385 Gerard Ave , New York City SI, N. Y

ZIERICK MFG. CORP.
385 Gerard Avenue
New York City 51. N. Y.
Telephone MOtt Haven 9-2727

Please send your descriptive catalog.
NAME

COMPANY

ADDRESS

SELECTIVE
SERVICE
1I

“RELAYED-FLUX
Mi erodyne
The Standard by Which Others
Are Judged and Valued”
i QUIPMENT for the war effort.—
(1.)

MUST perform up to highest
standards.

(2.) MUST continue to perform ir
respective of climatic variations.
why AUDAX magnetically
That
powered pickups are selected for war
contracts. In building pickups under
such contracts, we do not have to
change our peacetime -pecifications be
cause such MUSTS have always been
a basic requirement in AUDAX Instru
ments.

The sharp clean-cut facsimile repro
duction of MICRODYNE — regardless
of climatic conditions—is a marvel to
all who have put it to the only test that
really counts
the EAR TEST.

WITH OUR COMPLIMENTS
A copy of “PICKUP FACTS” is yours

for the asking. It answers many ques
tions concerning record reproduction.

BUY WAR BONDS

AFDAK COMPANY
500 Fifth Ave.
'‘Creators of High

New York City
Grade Electrical

and Acoustical Apparatus since

252

1915.”

Simple peg-board tests—use of al
Sorry, We Don’t Like This
tool plate with machine screws and!
Paper, Either! But It’s a
a pattern board—are included n|
the aptitude program for de term! -I
Necessity in Wartime

The paper on which this issue is
printed, is used as a wartime neces
sity, to save paper tonnage, man
power, coal and transportation.
Compared with our former glossy
white printing paper, we don’t like
this present paper stock any bet
ter than you do.
But we hope you’ll bear with it,
—as we are doing,—until paper re
strictions are lifted by Washington
Then we promise you one of the
handsomest printing jobs in the
whole industrial publishing field—
a return to the fine coated-stock
quality format we used before the
WPB cut our paper use 25 per cent.
Meanwhile, you probably ask
why other magazines that come to
your desk are able to use heavier,
glossy paper at this time. The
answer is in the current quota
practice which enables publishers
to discontinue or diminish unsuc
cessful magazines and throw their
paper quotas into increased paper
tonnage on particular magazines.
Such increased tonnage, although
running directly contrary to the
wartime spirit, results in the better
appearance which has aroused your
curiosity. Unfortunately we had
no paper quota to switch in that
way.
Today, in line with patriotic re
quirements we have reduced our
own paper tonnage per issue actu
ally below that of our first issues
in 1942,—although meanwhile the
present service of our publication,
has been greatly increased.—THE
PUBLISHERS.

ing dexterity and coordination fl
hand-arm, hand-finger and han i-l
tool control. Another simple test!
which determines whether an a>|
plicant has the aptitude to perfor m I
the same job continuously over al
long period without becoming i .1
duly erratic, restless or nervous is I
also provided.
The machine tests are all on-1
trolled through electrically ooer-1
ated timers and recorders which
indicate time involved and the I
count on errors. The tests are I
supervised by a trained member of
the personnel department who Is
equipped to interpret the results
and ratings. Because of the dema- d
for manpower at Formica, the ap
titude tests are now used chiefly in
placement of applicants. The man-1
power situation at the plant has
been so critical in the wartime I
period that it was not feasible to
apply the tests to employes.
Only applicants who obtained a
satisfactory percentage rating are
employed. Since employes are en
gaged for the services they can
perform, the principle of the per
sonnel tests is that they require
proof of an applicant’s ability to
produce on a certain job.

Philco in Communications
Field, Postwar

As a result of its war experience
in the manufacture of electronic
devices, Philco, Inc., is reported
planning to set up a communica
tions division after the war, to
make radio apparatus for airlines,
steamship companies, and others.
At present, Philco’s operations
are at the highest rate in its his
Aptitude Measurement
tory, with practically all its sales
To
prevent employment of going to the armed forces. Most
“square pegs in round holes,” a of the equipment which it is making
scientific measurement or rating of is under strict censorship regula
aptitudes and abilities before ac tions, but the use of some of the
tual employment begins is made by products has been revealed directly
the Formica Insulation Co., Cin or indirectly in news from the war
cinnati, and may be of interest to fronts. Among these are electronic |
other large employers. Applicants equipment for special use, the
are told of the policy to assign each walkie-talkie radio, and rocket
employe — those already at work propelled ammunition for the
and new applicants—to the job for “bazooka.”
which he or she is best suited. Ap
plicants are made to feel at ease
and are given a preliminary brief Radio Sets in V. S.
In the statistical summary ap-|
explanation as to the meaning and
the purpose of the tests.
pearing in our January issue, page!
Paper tests—marking designs and 91, the column headed “Total Ra-1
figures and questions and answers dio Sets in Use in U. S.” should!
in writing—are used as a measure have been marked “Number” rath-1
and gage of practical thinking er than “Value,” since the figures
ability, general intelligence, and show the number of radio sets be
quick observation
familiarly lieved to be currently in operation
known as an inspection test. Then for the years indicated. Also for
follow simple machine tests to de the year 1922, the number should
termine abilities of the applicant to have been “400,000” only, the addi
think, see and act with good coordi tional digit being a typographical
error.
nation on a simple machine job.
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an you
can see
Behind the "business end" of any weapon are carefully
synchronized controls, intricate devices, and complex mech
anisms. These delicate component parts are important factors
contributing to over-all efficiency.
Behind each DAVEN component is a specialized engineering
skill. Behind each DAVEN instrument is the collective ex
perience of trained craftsmen. These factors, in conjunction
with our unexcelled mechanical and laboratory facilities,
combine to form the unseen foundation upon which wc
construct precise and dependable apparatus. DAVEN in
struments are preferred for radio, sound picture, television,
and industrial applications.
Have you a DAVEN catalog? In it, we list the most complete line of
precision attenuators in the world, in addition to such specialized
apparatus as Output Power Meters, Decade Resistance Boxes, Trans
mission Measuring Sets, Electronic Frequency Meters, and many other
types of Electrical Laboratory Test Equipment.

THE DAVEN COMPANY
191 CENTRAL AVENUE « NEWARK 4, NEW JERSEY

A New Multiplier Phototube for

naTliliTH

Light Levels
SENSITIVITY 3 TIMES THAT OF RCA-931

BUY MORE

WAR
CIcnals are amplified up to 230,000 times
and more in tins new RCA multiplier
phototube—over three times the amplifica
tion possible with the famous RCA-931—
because manufacturing techniques have
been improved materially by RCA engi
neers.

This really amazing sensitivity is made
possible by the skillful use of secondary
emission as cathode electrons are impelled
against 9 successive dynodes before they
reach the plate. At each dynode, secondary
electrons are produced to multiply the elec
tron current enormously.
Because this high amplification is ac
complished w ithin the phototube itself, ex
tremely low light levels will produce high
outputs without the high-gain amplifier
stages required with conventional photo
tubes.
sign Ai-lO-NOi SI ratio

Because
high-gain amplifier stages are unnecessary
with the RCA-931-A, sources of extrane
ous electrical "noise” (such as grid leaks,
etc. i are eliminated, and a favorable sig
nal-! o-noise ratio can be obtained for very
low light levels.
high

The 931-A operated at
100 volts per stage has a sensitivity of
2 amperes per lumen; or over 3 times that
of the superseded 931 at the same voltage
jxr stage.
HIGH sensitivity

CIRCUIT SIMPLICITY Where light signals
are very small and high gain is needed, the
931-A provides a simpler circuit than that
for a conventional phototube and its ac
companying high-gain amplifier stages;
also when the 931-A is used as a d-c am
plifier, its zero-reading has excellent sta
bility, and there is no problem of circuit
feedback.
no v nativity The 931-A—like the
931—employs the S-4 photosurface which
is highly sensitive to blue light; peak sen
sitivity is at about 3750 A . Frequency re
sponse is flat up to a limit determined by
transit-time eilects. well above 10 million
cycles per second. Dark current is very low.
Full details are available on request (see
coupon).
applications a typical application of
the 931-A is in quantitative spectro
graphic analysis. The 931-A and its asso< iated circuits are substituted for the pho
tographic plate commonly used in such
analyses. This method is speedy, and re
sults can be observed with excellent accu

racy. This method of spectrographic ana 1
is widely used in vitamin measurement -

v
r

>

RCA application engineers will be
ci
to help you apply the RCA-931-A—or ot r
RCA electron tubes — to the solution >f
your design problems. Write, outlim: g
your problem, to Commercial Engineer: /
Section, RCA, 588 South Fifth Street,
Harrison, N. J.
technical data Nine multiplier stage <
Cathode photosurface, S-4. Max. seated
height, 3's". Max. diam., 1-5 16". Bu e.
small shell submagnal 11-pin. Mounts n
any position.
Maximum Taxings «Absolute values'
Plate volts 1 :l-c or peak a-c), 1250. Vol’s
between dynode No. 9 and anode, 250. Pl. ■
current, 2.5 milliamperes. Plate dissii.tion, 0.5 watt.

CHARACTERISTICS:
Volts per stage
Luminous sensitivity
Current amplification

Sensitivity at
3750 Angstroms

Cross section of the
I. shouing elecIron paths in red.

BONDS

75
0.3
30,000

100 Volts
2.0 pkmp./pii
200,000

1800

Amp./Wott

Order through ......
your local
.—____
RCA Tube
___ . d
Equipment Distributor or contact R;> o

Corporation of America, Harrison, N.

{Please check items wanted)

RADIO CORPORATION

OF AMERICA

□ t-i>nsr<’ technical data sheet giving descript' t.
rati: gs, characteristics. typical circuit diagi a
performance curves, and typical circuits for aRCA-931-A.
□ Id-page booklet entitled ‘‘RCA Phototub« ”
chock-full of valuable tube data, application no
etc., for RCA phototubes.
RCA. XX So. Fifth Street. Harrison, N. .1.
Gentlemen: Please rush me the items check« I : !>•

Company.......
Address.

