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When
You Use This

MALLORY
Fri Capacitor

*Trademark Repi.tere.I

Your Country .Nreds our Belo:
Buy War Bonds

MALLORY
P. R. MALLORY CO.Inc.

ELECTROLYTIC,
FILM A N D PAPER

CAPACITORS

\ DIO, television, movie apparatus, control devices-inP these and hundreds of other applications, condensers
are a vital necessity. With the majority of makers of such
equipment, Mallory FP Capacitors are preferred.

For one thing, the patented "twisted ear" mounting feature
found in Mallory FP Capacitors requires no other parts for
mounting. This assures quick assembly and a rugged instal-
lation job.

For another, Mallory FP Capacitors have the advantage of
being the smallest capacitors available for a given electrical rating.

Again, they are reasonable in price-improved production
facilities have made them so.

But above all, of course, they are completely dependable.
Long and gruelling life tests have proved that point again and
again. Widespread acceptance after six years of use has dis-
sipated the last shadow of doubt.

Do you have a problem involving electrolytics? Then let us
show you how Mallory FP Capacitors can provide a ready
answer. Free literature or engineering counsel are both
available without charge. See your Mallory distributor, or
write direct.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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WATER and AIR COOLED
TRANSMITTING and RECTIFYING

TUBES

Of exclusive Amperex design! These four
words, denoting an "Amperextra" reflected
in better performance, have been used in a
number of instances when describing our

products. OF exclusive Amperex design, for

example, is the channel support of our trans-

mitting tubes. This featt...e results in more

rigid support of tube elements. Exact in-

ter -element alignment is assured. This,

in turn, means absolute freedom from

change in characteristics that might
ordinarily arise from shock and vibra-
tion either in shipment or service.

There are more than 100 different
types of Amperex tubes for broad-
casting, industrial and electro-medical

applications. An Amperex engineer
will gladly assist you with your present

or postwar problems.

Rte..ft Feceilfef

-eeft "4eorldiscei

Nerve Ecirodd

AIMPEREX ELECTRONIC CORPORATION
711 WASHINGTON STREET BROOKLYN 1, N. Y.
Export Division: 13 E. 40th St., New York 16, N. Y., Cables: "Arlab"
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OLD FAITHFUL GEYSER, Yellowstone National Park. Geologists believe it began
erupting before the last glaciation, about a million years ago. Within record, Old
Faithful has erupted cortinuously at about 65-neinute intervals, spouting a colum.1_
of waver 95-130 feet high for 41/2 minutes.

TRS 605,
5 mtd. 600

volts

SIZE-
Overall

height 5.'

CONTAINER -
1 -3/16"x 2-1/2"x 4"

Dimensions of
other TRS nto.:els

on request.

STILL

GOING

STRONG
LONG, UNINTERRUPTED service under all

operating conditions is the characteristic

you want most in a capacitor. Tobe Capac-

itors serve so well and so long because

every step in their manufacture is checked

and cross-checked by rigid inspections.

Constant improvement through constant

research is the promise performed by

Tobe engineers. An example is the Tobe

TRS Capacitor, shown below, a skill-

fully designed transmitting condenser.

Why not call on Tobe for prompt,
specialized help on all your capacitor

problems?

SPECIFICATIONS FOR TRS CAPACITORS

CAPACITY I to

WORKING VOLTAGE 
volts DC to 6,000 volts

SHUNT RESISTANCE 
megohms per mfd.

VISCHMAA140,

mAssAc.

20 mid.

. (A)ii

DC. POWER FACTOR .. -002 to .005

. 6,000 VOLTAGE TEST Terminal to Case
2,500 V DC for 600 volt condenser.

Capacitor unit tested at 2 times rated voltage.

RESISTANCE, Terminal to Case .
10,000 megohms minimum:

'to
Universal (wrap around) or foot type and screw
Spade -lug mounting brackets con be supplied.

(0) A small part in l'ictory today...
A BIG PART IN INDUSTRY TOMORROW

ELECTR3NIC INDUSTRIES November, I9-14 3



"It's a big job, Chief.
And our Lab's jammed.
Any suggestions?"

"Let's call in Crystalab.*

"LET'S CALL IN CRYSTALAB" is a suggestion which has

broken many a bottleneck for electronic manufacturers, solved

many a problem, large and small.

Whether the need has been for supply of crystals in quantity to

most rigid specifications, or finding the "bugs" in a new circuit,

Crystalab has worked effectively with hard-pressed manufacturers.

There are good reasons for this fact. Since the beginning of war

production, Crystalab engineers and technicians have been meeting

U. S. Government specifications. Crystalab testing equipment is

unsurpassed in the industry. The finest instruments available have

been purchased. And many instruments to meet specialized needs

have been designed, built and are in use by Crystalab Engineers.

Whether your need is crystal supply, in quantities from one on

up - - or help in the solution of specialized problems, Crystalab

experience in electronic research, design and manufacture can serve

you well. There's an excellent possibility that you'll find the answer

to some current or postwar -planning problem in the words . . .

Copyright 1944 by Crystal Research Laboratories. Inc.

44 CRYSTAL RESEARCH LABORATORIES

TWENTY-NINE ALLYN STREET, HARTFORD, CONNECTICUT

The Cover
U. S. Army's Signal Corps pho-

tographers have done a remarkable
job in putting this war on film.
Literally millions of photographs,
black and white and color have
come back from combat areas to
show, among other things, the
great role that is being played by
radio, radar, wire communications
and carrier. This view, taken some-
where in ETO (European Theater
of Operations) shows one way in
which the Army establishes imme-
diate communications during am-
phibious operations. The sergeant,
with the ubiquitous handi-talkie,
brings naval and ground forces into
contact.

Electronic Gun Director
Helps Lick the Robots

The Bell Telephone Laboratories'
invention of the automatic elec-
trical director of anti-aircraft guns
played a major part in fighting the
robot bomb menace in England.
This was disclosed by Dr. Clarence
A. Lovell, Bell Telephone Labora-
tories research engineer and one of
the scientists who developed the
electrical director, upon his return
from an overseas mission to Eng-
land and France to determine what
improvements were needed in the
directors which automatically cal-
culate the height and forward speed
of an approaching enemy bomber
or robot bomb with set shell fuses
to explode at given points. Only a
few minor changes were necessary,
Dr. Lovell reported. The electrical
director for the ack-ack guns is
manufactured by the Western Elec-
tric Co.

In revealing the role of the elec-
trical directors, Dr. Lovell cited
that on a typical day's robot
bombing, 143 flying bombs reached
the British coastline. Of these 65
were exploded by the anti-aircraft
guns, 35 by the RAF and 17 by the
barrage balloons. He cited that the
went to England early in June when
the British were in the process of
strengthening and revising their
anti -robot defenses and at that
time the fastest pursuit planes were
only bringing down about 35 per
cent. The American batteries,
equipped with the directors, knocked
down 76 per cent of the buzz -bombs.

The American ack-ack batteries
in France. equipped with these
directors, in firing at night brought
down enemy planes with 8 to 36
shots. One gun firing alone knocked
down its Nazi in three shots. From
D -Day to June 30 the American
batteries in France cracked up 25
per cent of the enemy planes and
from D -Day to Aug. 1 the score was
279 Nazi planes out of 1100 en-
gaged (demonstrating the far
greater efficiency of the anti-air-
craft than in World War I).

4 ELECTRONIC INDUSTRIES November, 1944



the trigger tube that made

precision control of indus-

trial equipment possible

DEVELOPED by General Electric, the thyratron is
often credited with being "the most versatile elec-
tronic tube in industry."

It is the tube which triggers the current sup-
plied through such other tubes as the ignitron.

It is the tube which, as a synchronous switch, times
the shots with split -cycle precision in high-speed
resistance welding. It offers control so accurate that
it can be fired at any point in the a -c half -cycle (see
examples above), time after time in predetermined
and automatic sequence.

The thyratron can also act as a self-controlled
power tube. It can run d -c motors directly from a -c
lines, feeding current in exactly the right amount to
maintain a constant preset speed in machine -tools
regardless of load variations.

The thyratron executes the orders of the photo -
tube, or electric eye, in sorting, grading, counting.

detecting flaws in steel plates, operating doors,
burglar alarms and safety devices.

General Electric is the manufacturer that can
provide thyratrons, or any other electronic tubes,
in quality that is unsurpassed for dependability,
long life and economical operating.

OTHER G -E TUBES ARE WIDELY USED IN INDUSTRY, TOO!

The ignitron, for .example-frequent teammate of the thy-
ratron-is the rugged steel -jacketed water-cooled tube that
is capable of handling the heavy shots of current in resis-
tance welding. It is also used in place of rotating machinery
for changing alternating current into direct current.

Write for Bulletin ET1-12, a convenient listing of all G -E
electronic tubes for industrial applications. Address Elec-
tronics Department, General Electric, Schenectady, N. Y.

 Tune in "The World Today" and hear the news direct from the
men who see it happen, every evening except Sunday at 8:45 E.W.T.
over CBS. On Sunday listen to fh, N Nti girl Orchestra" of
JO P. El. E.W.T. over NBC.

G. E. HAS MADE MORE BASIC ELECTRONIC -TUBE
DEVELOPMENTS THAN ANY OTHER MANUFACTURER

ELECTRONIC INDUSTRIES November, 1944

GENERAL ELECTRIC
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S



G -E control and monitoring consoles.

G -E "V" television broadcast antenna.

G -E television studio cameras.

Other equipment (not illustrated): Trans-
mitter tubes, studio spot lamps, heating
and air-conditioning units, point-to-point
relay equipment, portable pick-up units.

G -E trarsmitter monitor control board.

G -E S -T transmitters to relay sig-
nals from studio to transmitter.

To you-the future television broadcaster-General
Electric offers two important services:

1. The complete television system-consisting of
apparatus and accessories of coordinated design-
to simplify the job of setting up your station.

2. The opportunity to see and study television equip-
ment in action at the country's most powerful and
best -equipped television station -WRGB in
Schenectady.

At WRGB you can see the equipment required for a
complete television station-the equipment shown on
these pages. Here is the world's most powerful television

G -E transmitter (picture and sound units).

G -E television projector for motion pictures.

transmitter. Here you can study the programming
methods used in over 600 separate programs of all types,
from Grand Opera to wrestling matches. Here you can
see your future television station in action. Come to
Schenectady . . . we invite you to see for yourself the
work that is setting the pattern for tomorrow's tele-
vision broadcasting. Thursdays and Fridays are "open -
house" days at WRGB.

As shown on these pages, General Electric can provide
all of the components you will need for a complete tele-
vision system for your station. We welcome your inquiries.
Write Electronics Department, General Electric, Sche-
nectady. N. Y.

GENERAL ) ELECTRIC



G -E visual relay receiver -converter.

G -E film pick-up cameras.

G -E motion -picture type studio microphone boom.

G -E 'elevision Forn  receiver.

Tune in General Electric's "The World Today" and hear
the news from the men who see it happen, every evening
except Sunday at 6:45 E.W.T. over CBS network. On
Sunday evening listen to the G -E "All Girl Orchestra" at
10 E.W.T. over NBC.

THE G -E EQUIPMENT RESERVATION PLAN and the
brochure "Television Broadcasting Post -War" will he
sent to anyone interested in television aroadcasting
Write for this information. Electronics Department, General
Electric, Schenectady, New York.

STUDIO AND STATION EQUIPMENT  TRANSMITTERS  ANTENNAS
ELECTRONIC TUBES RECEIVERS

G -E ultra -high -frequency
four -bay S -T antenna.

G -E water-cooled mercury-vapor ceil-
ng lamp (operated Ey remote control).

FM Television AM .Gt-,42.404,./



G -E electronic tubes help cut finishing

time from 131/2 hours to 5 minutes

The G -E cf1-metal thyratron tube is the
"head" of th-) Thy-mo-trot exit that main-
tains cor-ect machine speed for every land.

G -E electronic 1,c bes in the G -E Thy-
mo-trol Drive provide the multiple -
timing control that has speeded up
finish time on milling of aluminum
spar beams for aircraft wing* from
one unit in 13 A hours to one Unit in
5 minutes!

Onsrud Machine Works, Inc., met
the requirements for increased pro-
duction by designing its giant con-
tour milling machine to include the
G -E Thy-mo-trol Drive-the elec-
tronic -tube control unit that provides
the smooth, stepless motor control
for handling such complex factors as
varying feed speeds for synchroniz-

ing with tool -cutting ccpths, con-
trolling changing feeds, and high ac-
celerations for fast "skips" when
no cutting at all is required.

Electronic -tube control of d -c mo-
tors is applicable to drill presses,
pump drives, lathes, boring mills,
screw machines, and all other motor -
driven machinery where a right speed
is required for the job.

The heart of the electronic motor
control, the G -E Thy-mo-trol Drive,
is the G -E thyratron tube. This tute
is a virtual stepless rheostat that con-
trols with no moving parts the flow
of current to give smooth, stepless

G.E. HAS MADE MORE BASIC ELECTRONIC -TUBE
DEVE:OPMENTS THAN ANY OTHER MAN'JFACTURER

control of motor speed from almost
zero speed up to its maximum rating.
The thyratron is but one of the com-
plete line of G -E electronic tubes for
industrial applications. Through its
nation-wide distributing system,
General Electric is prepared to sup-
ply users of electronic devices with
replacement tubes. Ask your distrib-
utor for information on G -E thyra-
trons or any other type of industrial
tube, or write Electronics Department,
General Electric Company, Sche-
nectady, N. Y.

Tune in General Electric's "The World Today"
and hear the news from the men who see it
happen, every evening except Sunday at 6:45
E. W. T. over CBS network. On Sunday eve -
sang listen to the G -E "All Girl Orchestra"
at 10 E. W. T. over NBC.

GENERAL ELECTRIC
16,-C12-0550
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For Your Postwar Needs in

Connectors and Related Units

Will coaxial cable connectors, cable
plugs or special design parts in this
general category, play roles in your
postwar products? If so, we suggest
you carefully consider both our offe-
ings and exceptional facilities.

Connector Division, in addition -o

making a representative line of stand-
ard units, is uniquely staffed and equip-
ped to serve your needs in this field on
a mass production basis.

Our engineers will be happy to con-
sult with you on specific problems or
send you more detailed information.

INTE +

AVA1lABlE
ON PRIORITY

411

%t1/4\ 4

RDERS

(Actual Size)U. S. ARMY-NAVY COAXIAL
CONNECTORSBuilt in accordance

with U. S. Army -Navy designs and

specifications,
these precision

units interlock
firmly, when

coupled,
to assure positive, vibration -proof contact.

The

die cast,
zinc housings

and other metal parts are.. heavily

silver plated. Contact
parts (both

pins and sockets)
are

made of specially
tempered (both

Cable plugs

and receptacles
alike are insulated

with low-loss mica

filled bakelite.
Plugs may be had in either Signal Corps

vPL-259,
or Navy #C1-491

95 models.
Connector

recep-

tacle ,,50-392-1
is standard

for each of these designs.

I RC
*CONNECTOR DIVISION OF

401 N. BROAD ST., PHILADELPHIA 8,

'FORMERLY CONNECTOR CORPORATION

CO.

ELECTRONIC INDUSTRIES November, 1,,44.



WESTINGHOUSE ELECTRONIC TUBES . . . DOING A JOB ON

-00

QUICK LOCAL SERVICE
ON INDUSTRIAL

ELECTRONIC TUBES

Looking ahead to continued development of electronic equip-
ment in industry, postwar, we now have a plan to make West-
inghouse Electronic Tubes quickly and easily available. Stocks
of the most widely used tubes are now available through
Westinghou Ise Electronic Tube Distributors anti Westinghouse
District 11 arehouses. As rapidly as possible additional types
will be ad I...I to local stocks to make a complete line of Quality
('(m t rol lc. I 11 est inghouse Electronic Tubes available to everyone.

ELECTRONIC INDUSTRIES November, 1944



EVERY FRONT, IN EVERY BATTLE. IN EVERY 111.11R INDUSTRY

 
A.

0

tThe Army came to Westinghouse for a
very complex, completely new type of
electronic tube. Our engineers didn't say

it couldn't be made, but they thought just that. However,
when the Army asks for it, you do the impossible. Our engineers sweated it

out. They designed, built, tested and shipped the new tube. Then word came back: "It

won't work." Instead of making the tube over, we got permission to redesign the apparatus

in which the tube was to be used. Result: tube 100% perfect in new apparatus which the

Army agreed did a better job than the original-and an order for 2000 tubes exactly

as supplied!

The engineering resourcefulness and production expansion which made this possible have

enabled Westinghouse to multiply tube output 30 times . . . so that today we're not only

meeting time and quality ``musts" on all Government contracts, but we're also continuing

to meet the heavy needs of war industry. Your nearest Westinghouse office or Westing-

house Electronic Tube Distributor will be glad to receive your inquiries. Westinghouse

Electric & Manufacturing Company, Bloomfield, N. J.

!Westinghouse
PLANTS IN 25 CITIES OFFICES EVERYWH

UU

We.lotrnom-e Prearoto John Thom.. :.: L.W.T., NBC. Ted Malone, Monday, Wedneaday, Troia, 10-15 P.M.. E.w.T.. Bloc Networt.

LECTRONIC INDUSTRIES November, 1944 11



RADIO SOCKET
The favorite yesterday, the favorite for tomorrow

MORE THAN 30 MILLION INSTALLED IN 1941

Podiave7edebmoog to ad
POSTWAR VALUE

The story of Franklin's series 39 Radio Socket, with patented
"U" shaped bow spring action contacts, is most remarkable
... developed and patented early in 1938 it received imme-
diate acceptance and approval by practically all the radio
set manufacturers and became standard equipment with most.

Series 39 sockets should be riveted to the chassis to
become a permanent part of the set ... no replacement
will be necessary as the socket will outlive the set.

Series 39 sockets were the favorite yesterday and will be
`the favorite tomorrow for standard broadcast receivers.

For the
detoils of the 39, Diheptol,

Minioture,
Lock.

in, Bottery
and Sockets

for other opplicotions,

moulded or
cerornic...ond o

complete
line of Rodio

Components...write
for the New Franklin Cot3lo9

with which is included
o complete

Buyers
Guide. for

the Electronic
Industries.

itIII,FRAIRLIiI MANUFACTURING CORP.

Illustrating the ' shaped bow spring

action contacts...39H and 39G...used
In Franklin's series 39 Sockets.

Bow spring action
maintains resil ency
even after installation

of oversize p ns

Direction of metal
Grain prevents break -
kg of soldering tail
cnd permits rough
handling in production

"U" shaped contact provides separate
soldering tail which prevents solder from
flowing into contac body

The 39G contact Fas a soldering tab to
eliminate wiring to 3round ... can be in-
serted in any posit on where grounding
is desired.

SDCKETS TERMINAL STRIPS  PLUGS  SWITCHES PLASTIC FABFICATION  METAL STAMPINGS  ASSEMBLIES

175 VARICK ST., NEW YORK 14, N. Y.
ELECTRONIC INDUSTRIES Novembr, 1944



TWO 9/efl,) LINES OF

TYPE 504B - RC -21

TYPE 518B - RC -31

ACTUAL SIZE

ERIE RESISTORS

ERIE Resistor announces two new lines of
insulated carbon resistors, covering six

different A.W.S. ratings, RC1O, RC20, RC21,
RC30, RC31, and RC40.

The well-known Types 504 and 518, 1/2

and 1 watt units with ceramic insulation, have
been replaced with Types 504B and 518B.
These new units are identical with the Types
504 and 518 with the exception that they have
a one-piece, natural brown, molded phenolic
case, instead of the ceramic insulation. The
molded construction results in better protec-
tion against humidity and salt water immersion.
Types 504B (RC21) and 518B (RC31) are
available in resistance values from 0.5 ohm to
100 megohms.

In addition, Erie has a new line of compact,
hot molded, insulated resistors in 1/2, 1/2, 1, and
2 watt ratings. The resistance mix and insu-
lation material are molded simultaneously as
an integral unit. These resistors are manufac-
tured only in RMA preferred values from 220
ohms up to and including 4.7 megohms. Type
524 (RC10 and RC20), and Type 525 (RC30)
are now in production, and Type 526 (RC40)
will be available shortly.

Nominal dimensions of these Erie Resistors
are given above. Samples will be sent to inter-
ested engineers on request.

Ackley

NAVY

FOR HIGH ACHIEVEMENT
IN WAR PRODUCTION

TYPE 524-RC-10, RC -20

-411/1111-
TYPE 52 5 - RC.30

poimenr-mummm

-11111111111M1111111
TYPE 526-RC-40

ACTUAL SIZE

rI

8 ,

TYPE 524

16

TYPE 525

TYPE 526

.560

TYPE 5048

.906

°*1.1

TYPE 5188

DO MORE THAN BEFORE-BUY EXTRA WAR BONDS

6'eeee'rz4eet Deve4i00

ERIE RESISTOR CORP., ERIE, PA.
LONDON, ENGLAND TORONTO, CANADA

ELECTRONIC INDUSTRIES November, 1944 13





Doing ONE
In 10 short years, the name Superior has be-

come the synonym for quality small metal

tubing.
The reasons for such recogniton are nu-

merous; probably the most important of
which is the fact that we have not changed
objective since our founding day in Novem-
ber 1934 - to produce only fine small tub-
ing from Vs" OD down in any metal that
can be cold drawn.

And what difference does our intensive
specialization make to you and your pres-
ent or future products in which tubing is or
will be used?

We believe it makes a great deal of dif-
ference.

In the first place, the Superior Tube Com-
pany engineering and research departments
have the facts about small tubing applica-

SUPERIOR
NORRISTOWN,

Job WELL
lions at their fingertips - whether the use

be for anode and cathode sleeves, mechan-

ical tubing, aircraft types, instruments, hy-

podermic needles, or for a newly designed

electrical appliance part.
Secondly, Superior offers the design and

developmental engineer an opportunity to
discuss projected requirements in terms of
seamless and welded tubing produced in
the mill where so-called "specialty tubing"
is an every -day production item.

And finally, for the new tubing of tomor-
row ... the tubing yet to be developed . . .

Superior is your logical starting point . . . .

by tradition and by experience.
We've achieved in 10 years what at some

periods in American industry has taken 45
years to accomplish.

TUBE CO
PENNSYLVANIA

\
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SONOIOVIE
SpeciticationEngineered"

'TUBESORN
lc

STAILIII

with a newsONG
10spe

cif

a
ications!
nd

11, exceeding
rvice

ACTUAL SIZE

* now mass-
produced!

For the first time, engineers can plan quantity
peacetime production using acorn tubes whose
life and stability exceed government service
specifications. These improved acorn tubes
are now being produced on mass -produc-
tion schedule for widespread military uses,
by revolutionary automatic technics and con-
trols devised by the Sonotone Corporation.

In the important channels between 30 and
1,000 megacycles, in the fields of UHF
broadcasting, television, communication,
and in many commercial installations, Sono -

tone believes the new acorn tube will find

many uses not prey iously anticipated. Long
life, dependability, stability and uniformity,
unobtainable before the war, now achieved
by Sonotone methods, allow circuit engi-
neers to specify these tubes for their sockets
with full confidence of trouble -free per-
formance.

If you have a problem where tubes of this
character can be successfully applied, Sono -
tone's engineers will be glad to assist you
in every way.

Technical Handbook No. 1
on Sonotone Acorn Tubes
is on the press. Send for
your copy.

WRITE NOW

FOR THIS

BOOKLET!

SONOTONE CORPORATION
Elmsford, New York

HEARING AIDS HEADSETS  THROAT MICROPHONES
"SPECIFICATION -ENGINEERED" ACORN TUBES

16 ELECTRONIC INDUSTRIES Novonsbor, 1944



03

DOING LITTLE THINGS

IN A BIG WAY....

Six c:ecin, perfect, brazed
jointsoerminutewiththisunit.

Corbiee tool tips orst brazed
to shanks with better bond by
high frequency hooting.

QUENCH TANK

WITH ELECTRONIC HEAT
Hardening the heads of screws as they pass on a conveyor
through a heating coil is only one way Ajax -Northrup elec-
tronic heating can do the little things in a big way on your
production lines

For instance, Ajax -Northrup induction heating has hardened
razor blades on the fly, brazed tin cans, and dried welding
rod coatings. Big jobs too, such as heating bars for forging
20,000 shells per day.

Or if you work with small -production quantities, you'll need
Ajax-Northrup's flexibility. By a simple change of jigs and
coils, you can braze 1,000 parts one day, and harden 500
of another part the next day - with the same equipment.
Conversion to post-war will be easy.

Call on us for suggestions. Our 25 years of experience and
complete lines of carefully engineered high frequency equip-
ment are available from no other source.

AJAX-NORTHRUP
HIGH - FREQUENCY

AJAX ELECTROTHERMIC CORPORATION Ajax Park
ASSOCIAIE COMPANIES . THE !JAI MITAL COMPANY. Non-Ferioas legit Metals.
AM El ECTRIC FURNACE CORPOR&T IN. Ajaz-Wyatt leductlas Fclacss.
ALAI ELEETRiC COMPANY. INC. Alai Maitre§ Salt Bali Furnaces.
AJAX ENGINEERING CORPORATION. Alimhow Molting Furnaces.

AJAX

HEATING

MELTING
ELECTRONIC INDUSTRIES November, 11944 11



* The Pan American World Airways
routes shown below are those in exis-
tence on December 7th, 1941. Present
routes cannot he shown.
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PAN AMERICAN WORLD AIRWAYS continues to perform a vital

wartime service by speeding men and materials to every U.S. front
and outpost ... and AAC Precision Radio Products play an important
part in this service.

As the giant Clippers spread their wings across the world, AAC
Products help to maintain communications along the lifelines of this
vast system which flies to every continent on the globe. These products
are in use at operations bases, both here and overseas.

This is just one example of how the engineering and production
skill of Aircraft Accessories Corporation serves the world's great air-
lines -as well as various branches of the armed forces. As one of
America's largest producers of transmitters and other precision radio
equipment, AAC offers the services of its Engineering Department in
designing special equipment for you, without obligation.

ELECTRONICS DIVISION
KANSAS CITY, KANSAS

In war as in
peace the PAA

Clippers serve hu-
manity.Here 1810
pounds of medical
supplies go aboard
at LaGuardia Field.

C E-54.)

CCESSORIES ORPORATION
and ELECTRONICS ENGINEERED POWER CONTROLS

New York, N. Y. Burbank, Calif. Cable Address: AAC PRO



THEIR SMALL
MOTORS THEY'RE RIGHT SMART

ARE TOPS! ABOUT MOLDED
PLASTICS, TOO!

IT IS EASY to see that
both these gentlemen are
satisfied customers of
General Industries. One

acclaims our "know-how"
in molded plastic parts

- the other our velvety
Smooth Power motors.Yes,

we do both jobs under one
roof and one management.

GENTLEMEN, MORE BOTH RIGHT!
I e

:4) -7- The plastic parts buyer has profited from the
ingenious skill of our mold makers, who enable us to

turn out tricky jobs economically and on time. Quite
likely he has seen our up-to-date equipment for com-

pression, transfer and injection molding of large or
small parts in any quantities. Our engineers have made

sensible and workable suggestions, by reading between
his blueprint lines. He is typical of leading manufac-

turers in many fields who rely upon General Industries
plastics division.

--- The speaker on Smooth Power motors might be
a radio -phonograph builder who uses our turntables,
record changers and recorders. Or he might be a designer
who depends upon these fine low -torque drives to power
electric, electronic or mechanical devices. In any case,
he's well acquainted wish the facilities of our Smooth
Power motor division.

We want to emphasize the point that
we're a thoroughly able producer of both ELYRIA,these products. If your plans call for

either or both, we'd like to work with
you. In your request for details, please

address the respective division . . . small
motors or plastics.

THE

ENERAL
NDUSTRIES

COMPANY

OHIO
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This SOLA CONSTANT VOLTAGE TRANSFORMER

has an important postwar future in

Here is a SOLA Constant Voltage Trans-
former that should be a built-in part of
your equipment-
First: because it will stabilize output voltage
at your fated requirements regardless of
line voltage fluctuations as great as t 12
to 15 elo.

Second: because its small, compact size is
ideal for chassis mounting.

Third: because of its low, economical cost.

Fourth: because of the saving that can be
made through the elimination of other com-
ponents.

HEATING CONTROLS 
REFRIGERATION CON-
TROLS TELEVISION
SETS F -M RADIO 
VACUUM TUBE VOLT-
METERS  ELECTRON-
IC GAUGING AND IN-
SPECTION EQUIPMENT

PHOTO -METRIC IN-
STRUMENTS... there are
other applications of course

Fifth: because a majority of anticipated -serv-
ice calls can be eliminated from yOur Cost
calculations.
Sixth: because the users of your product will
get greater satisfaction from trouble -free
service.

This particular transformer is rated at 6.3
volts, 17VA output and is designed primar-
ily for the stabilization of vacuum tube
filament and heater vcltages. Other volt-
ages and capacities for chassis mounting
can be supplied on the same low cost, eco-
nomical basis to meet y3ur exact require-
ments.

Constant Voltage Transformers
To Manufacturers:

Complete specification details
covering this newConstantVo't-
age Transformer will be fur-
nished at your request.
Ask for Spec. No. IOCV-103

Transformers fort Constant Voltage  Cold Cathode Lighting  Mercury Lamps  Series lighting  Fluorescent Lightir g  X -Ray Equipment  luminous Tube Signs

Oil Burner Ignition  Radio  Power  Centrals  Signal Systems  Door Bells and Chimes  etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, III.

ELECTRONIC INDUSTRIES November, 1944 21



WATTS
77

OUTPUT
FROM A PAIR
AT 200

MEGACYCLES

H & K developed this featherweight
to pack a wallop in the VHF region
The only thing that's small about this 4'2 -inch, 11/2 -ounce Gammatron
is its size. Heintz and Kaufman engineers originated and perfected this
powerful little tube to put out a 77 watt signal from a pair at 200 Mc.
as a Class C unmodulated amplifier ... 116 watts at 100 Mc. Even at
peak frequency, 300 Mc., a pair of HK -24G Gammatrons develop a
remarkable 44 watts.

The high efficiency of the HK -24G in the VHF region results from
(1) the long, capped tantalum plate, typical of Gammatrons,which con-
fines the entire electron stream for useful output, and (2) the fact that
this grid is closely spaced to the filament for short electron time -flight.

The HK -24G triode is easy to neutralize, and parasitic oscillation
is avoided, because the inter -electrode capacities are very low, and the
grid and plate leads are short. For typical operating ratings of the
HK -24G as an r. f. power amplifier, audio amplifier, crystal oscillator,
doubler, or tripler, write today for data.

HEINTZ AND KAUFMAN LTD.
SOUTH SAN FRANCISCO CALIFORNIA

0** 94,0t weleireig 701e4,

HK -24G MAXIMUM RATINGS
Power Output

Class "C" R. F. . . . 90 Watts
Plate Dissipation . . . 25 Watts
Amplification Factor 25
Plate Voltage . . . . 2000 Volts
Plate Current 75 MA
Grid Current 25 MA
Frequency 300 MC

INTER -ELECTRODE CAPACITIES

C Grid -Plate 1.6 UUF
C Grid -Filament . . . . 1.8 UUF
C Plate -Filament . . . 0.2 UUF

FILAMENT
Volts, 6.3 Amperes, 3

LOAN YOUR DOLLARS
DONATE YOUR BLOOD
FOR EARLY VICTORY

ELECTRONIC INDUSTRIES Novcr.tbk



There's no
ONE -MAN -BAND

in Electronic
Heating

Our equipment of-
fers you a selection
of frequencies up to
300 megacycles -
and the following
power range, with
stepless control from
zero to full load:

3 Kw
5 Kw
7., Kw
10 Kw
12., Kw
15 Kw

18 Kw
25 Kw
40 Kw
100 Kw

Although it is possible to construct an electronic heater that
will generate a great range of high frequency currents, it will not
perform all heating jobs efficiently and it would be very costl
in use.

Virtually every application of electronic heating requires a
specific FREQUENCY AND POWER combination. Therefore, to
realize the maximum advantages of this improved heating method.
each installation should be designed and built for its particular
application. For example: when a heating operation can best he
done at 5 kw and 22 megacycles it would be wasteful and inefficient
to use a machine th'at delivers 20 kw at 500 kc.

Many first-time users of electronic heating are induced to buy
"misfits" when they try to find an all-purpose machine. Our
extensive line of equipment offers you the broadest range of power
and frequency combinations at prices lower than other makes of
comparable quality.

Investigate the production economies and advanced engineering
designs offered by our greater variety of units . . . each one time -
tested for high efficiency.

Before you buy write to us for detailed information

DIVISION OF "5" CORM:

119 Monroe Street
GATED QUENCHED GAP COMPANY

Garfield. New Jersey

ELECTRONIC INDUSTRIES November 1944
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PAINSTAKING attention to details that are too often considered
unimportant, is a sterling feature of HAINES production.

HAINES windings, for example, are not only uniformly tight and
evenly spaced, but the wire strands are kept absolutely clean during
our unique winding process. This permits thorough bonding of the
enamel coating with wire, terminals and cores. Just a trifle . . . but
how tremendously important to you!

New Catalog Ready . . . In Writing Be Sure to Address Department 4

CABLE ADD.ESS TELEB.ONE

EVEBGBEEN 6.0036M -- C

FOR PRECISION

HAINES MANUFACTURING CORP.
"Ciectronic Co-znponent."

248-2t4 Mc:1E113131N STREET
BROOKLYN 6, N.Y.

24 ELECTRONIC INDUSTRIES November, 1944



DESIGN + STATISTICS QUALITY
Statistical Methods in Quality Control
Most of our advertisements have mentioned Quality Con-
trol of our products, using statistical methods-several
have featured our use of this relatively new and powerful
control technique.

Today we present our newest data book-"Statistical
Methods in Quality Control." This book is the outgrowth
of our own experience with statistical methods.

The 80 pages of this book are exact reproductions of
data sheets selected from our own data book which is used
by our own inspection department. It contains charts,
graphs, sample calculations, formulas and includes actual
analyses of test and production data by frequency distri-

butions, correlation and control charts.
The data contained in this new book was written to be

understood and used by ot:r own personnel and is particu-
larly suited for organizations interested in initiating or
advancing their own quality control programs.

A limited number of copies have been printed and are
available only to chief inspectors and engineers responsible
for quality control-who request it on their company
letterhead.

The original Hunter data book covering the design of
mechanical springs is still available to engineers and de-
signers. Over 5000 copies of this popular data book have
already been issued.

No charge, of course, for either book.



BH NON -FRAYING FIBERGLAS SLEEVING

BH EXTRA FLEXIBLE
FIBERGLAS SLEEVIN

000 #077.4C

THIS NOT THIS

NON-FRAYIN

1rTHIS 0

NOT THIS

NON -STIFFENING

ASSEMBLERS and electricians don't have to
be contortionists when working with non -fraying
BH Extra Flexible Fiberglas Sleeving. Remark-
ably resistant to stiffening, this always supple
insulation won't crack or rot with age. Whether
in tough, active service or dead storage, it re-
mains "fresh" and easy to work, retaining its
full insulating efficiency indefinitely.

This special -processed sleeving won't burn and
is non -crystallizing at low temperature. It offers
all the natural advantages of Fiberglas-high
dielectric and tensile strength-chemical and
moisture resistance-and many more-in addi-
tion to its own unusual properties.

You'll want to see for yourself the cleaner
cutting, non -fraying and non -stiffening features
of the sleeving that simplifies assembly, lasts
longer and cuts repair costs. BH Extra Flexible
Fiberglas Sleeving is available in all standard
colors. Sizes from No. 20 to %", inclusive. Write
for your samples today and compare!

RH SPECIAL TREATED FIBERGLAS SLEEVING
FLEXIBLE AS STRING!

Here's another high quality BH Fiberglas Sleev-
ing. Due to the BH exclusive process no saturant
is used, yet it will not fray out when cut and will
withstand heat up to 1200°F. Made in natural
color only-all standard sizes. Test it and try it!

NON -BURNING IMPREGNAVED MAIM TUBING  NON-RUBPANT
VARNISHED TUBING  SATURATED AND NON -SATURATED SLEEVING

Dept. I, Conshohocken, Penna.
ELECTRONIC INDUSTRIES November, 1944



351-359 NORTH
REPRESENTATIVES: POTTER' & DUGAN, 29 W

HICAGO 24, ILLINOIS
14 -STREET, BUFFALO 2  PAUL SEILER,

.ANAPOL1S 2

Santay Corporation introduces its new

trademark -

"Symbol of Precision Craftsmanship!"

Whenever you see it associated with a thermo-

plastic product, metal stamping or electrome-

chanical assembly, you'll know that Santay's

specialized precision craftsmanship has been

and always will be employed to give you

the greatest possible satisfaction.
ELECTRONIC INDUSTRIES November, 1944 27



They wanted
TOY -SIZE fastenings

able to withstand

140 THREADS TO THE INCH, sAnnei in
the. enlarged pbetov-apb devionontte tos re.
ma-le:able naesclit ability of strong, torrrrien-
re; slant Monet. (-KR" Mond it sag-
greei for of 11.!scritiont where extra P.IM.Paell
is rt.4asired.)-le fastenings are machisr:d ,r,ns

diamer,r c,Id-draui ''R" Alone .

3,i long, .(M-' dia.
I40 thready to insb

-z- N2. --'%-' -- _-

,:: OCLIS 10
Co N-,;" ;"

... and for these threaded "pin size"
parts they chose a strong,

corrosion -resistant INCO Nickel Alloy

The enemy isn't the only one to feel the shattering shock of a
naval broadside. When the big guns thunder, everything aboard
ship takes a beating.

Yet delicate vital instruments must function without a hitch.
Every part ... even the tiniest ... must be able to withstand the
tremendous concussion.

One such part in an essential instrument, is a fastening the
size of a common pin ... approximately 3/4" long, .037" in diam-
eter with 140 threads to the inch.

The metal chosen for this fastening needs:
corrosion -resistance, a necessity for sea -going equipment
strength and toughness, to hold up under shock.
machinability, to permit speedy, economical machine
production.

All of these requirements add up to "R" Monel ... the corrosion
resistant alloy for parts where extra machinability is important.

This use of "R" Monel is cited as an example of how INCO Nickel
Alloys ... such as "R" and "KR" Monel ... often do the trick
where a unique combination of properties is required.

If you have a problem involving metals ... for equipment now
in production, or planned for post-war...consult INCO Technical
service. Write:

THE INTERNATIONAL NICKEL COMPANY, INC., S I Wall Street, Now York 5, N. T.

Official U. S. Nary Phntnoraph

INCO NICKEL ALLOYS
AMR  -V' MONEL  "S- MONEL MOREL -1(li" MONEL INCONEL "Z' NICKEL  NOR

Sheet... Strip... Rod ...Tubing... Wire... Castings

ELECTRONIC INDUSTRIES November, 1944



'The
Switchette

Don't \-

handicap
your important
designs for lack of
a SMALL electric

switch

BECAUSE of its unusually small size and light
weight, its lightning -fast snap action, and its long life,
the G -E Switchette is becoming more and more popular
with designers for circuit control where space is at a
premium.

Switchettes are available in ratings up to 10 amperes
at 24 volts d -c (230 volts a -c), are provided with solder -
lug terminals for wiring. They meet government specifica-
tions covering corrosion and vibration resistance, and
operate at altitudes up to 50,000 feet and in ambient
temperatures from 200 F to - 70 F.

More than 200 modifications have already been de-
veloped to meet special circuit requirements and to fit
into special mechanical arrangements. Dimensions, oper-
ating characteristics, and ordering directions for standard
Switchettes and many typical modifications are given in
our new catalog, No. GEA-3818C. For your copy, mail
the coupon. If you don't find the forms you need in the
catalog, our engineers will be glad to work with you in
adapting Switchettes to meet your requirements.

GENERAL ELECTRIC
Buy all the BONDS you can-and keep oil you buy

r

*Here's an inside view of the tiny, versatile
G -E Switchette, er larged tc show you the double -
break contact con:traction, which makes possible
many ingenious wi ng arrangements to solve
tricky circuit pro'D ens. This is a standard form
for controlling one normally open and one
normally closed circuit. Variations of this ar-
rangement are available to provide control of a
single circuit, either normally open or normally
closed. Other modifications include a form for
simultaneously opening two circuits and closing
one, or vice versa' also single -break forms for
more sensitive operation.

SWITCHETT ES

GENERAL ELECTRIC COMPANY, SECTION B676-141
SCHENECTADY 5, NEW YORK

Please send me Bulletin GEA-3818C giving
dimensions; ratings, and operating characteristics
of Switchettes

NAME

COMPANY

ADDRESS

CITY SiAll
use

ELECTRONIC INDUSTRIES November, 1944
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In every branch of the Army

and Navy, Advance Relays
are dependable components

of many types of electrical
equipment. Factory produc-
tion is still all-out for War,
but Engineering Service for
Post -War products is avail-

able no:.,

CO-OPERATIVE ENGINEERING

FOR NEW

RELAY APPLICATIONS

SIMPLIFY your product development and

manufacturing problems by calling on Ad-

vance Engineers for the close co-operation

they are prepared to give you immediately.

This service not only applies to adaption of

one or more of the forty basic types of Ad-

vance Relays, which are usually directly applic-

able to most modern electrical control require-

ments, but may be utilized for the develop-

ment of special test models. In any event, you

will have the best of relays, exactly as you want

them. \\ rite today.

-.8.41e67-'0/vont, agielsr,,
ADVANCE ELECTRIC & RELAY CO.

1260 WEST SECOND
STREET  LOS ANGELES 26, CALIFORNIA

30 ELECTRONIC INDUSTRIES Novembei, 1944



File This For Reference...

USEFUL INFORMATION ABOUT PRESENT-

DAY AND FUTURE APPLICATIONS OF

Here is common-sense, understandable data about
the characteristics, production, and adaptation
of quartz crystals. Graphically illustrated, these
papers are combined in a convenient file for in-
stant accessability. Write for your copy today.

PRVCTS COMPANY

1519 McGEE STREET, KANSAS CITY, MO.

Producers of Approved Precision Crystals
for Radio Frequency Control

ELECTRONIC INDUSTRIES November 1944 31



*ChicagoTelephone Supply Company organiza-ion devoted to high standards in

now offers a new 15,1e diameter, w re the mass production of variable resistors,

wound variable resistor, 352 Series, 'N th both wire wound and carbon types.

resistance value up to 20,000 ohms linear
and with the same bakelite housing
grounded metal construction as the papule'

114 252 Series. This potentiome'er may be
used with switches attached and in tandem

construction.

This new resistor is another expression of
the many years of intensive research aid
development behind Chicago Telephone
Supply Company, a scientific manufacturing

0-1 Fey reeve

VARIABLE FESIETORS, PLUGS AND JA :CS

REPRESEN rA T Ivr-S
R. W. Farris

2600 Grand Avenue
Kansas City 8, Mis auri

Phone. Vida...), 3C '0
Frank A. Ern -net Co

2837 West Pico Boulevard
Los Angeles 6, Colifornia -
Phone: Rochester 9111

vO>

NO. 3)2 SERIES VARIABLE W RE WC UND RESISTOR

2iteediu.odear (7..o-fiwpovseosts Si, tee Ig.96

SWITCHES, TELEPHONE GENERATORS, RINGERS

CHICAGO TELEPHONE SUPPLY
eatim

ELKHART * INDIANA

BRANCH OFFICES
S J. Hutchinson, Jr.

401 North Broad Street
Philadelphia 8, Pennsylvania

Phone: Walnut 5369

IN CANADA
C. C. Meredith & Co.
Sreetsville, Ontario
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zrefitthite
STOCKS OF
FIBERGLAS
TAPES
are available at M -R

"Electrical Insulation
Headquarters"

for IMMEDIATE
DELIVERY

and

Complete Protection
of your

Electrical Equipment

difirCitt
Li

.114
Ss rEPit Fit Alps

11'40 u44773 v440044. IV
tps

Nt_R SHEET

1:0111:::= rm.

**.r.

GUID
BOOKV 

REE FOR THE ASKING
A Sample Card of Varnished Tubings; samples to fit
sizes from B&S wire =20 (.032") to #0 (.325'7... a
Wall Chart with quick easy to read reference tables
of electrical symbols, capacity of conductors, dielec-
tric averages of insulating materials, mathematical
tables, tap drill sizes, standards of varnished tubing
sizes . . . Wax and Compound Guide Book and the
M -R Book of Electrical Insulations ... all are Free for
your asking . . . write for them on your letterhead.

Overloading . . high or low tem-
peratures . . moisture .. corrosive
acids, vapors or fumes . . oils . .

greases .. dust or dirt, the destruc-
tive elements of ordinary electrical

insulations WON'T AFFECT 1I -R FIBER-
GLAS INSULATION.

The success story of Fiberglas Insulation
with fewer breakdlowns, less main-

Irtiance, elimination of waste, savings in
labor and materials and proves its value
a- the optimum in electrical insulation
protect'

idths range from 3, to 112 inches;
Thicknesses: .003"-.005"-.007" and .010".

Tensile Streng,th: extraordinary - ex-
ample-tai e '2- wide and .003 thick -80
I ounds.

()Wain your Fiberglas
Electrical Insulation front
MITCHELL -RAND

ELECTRICAL INSULATION
HEADQUARTERS FOR 55 YEARS

NV rile for booklet describing
Fiberglas and its electrical insula-
tion uses and properties.

F

MITCHELL -RAND INSULATION COMPANY, INC.
51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y.

Flbrgles Varnished Tape and Cloth
Insulating Papers and Twines
Cable Filling and Pothead Compounds
Friction Tape and Splice
Transformer Compounds

A PARTIAL LIST OF FriR PRODUCTS
Fibrglos Braided Silvering
Cotton Topes, Webbing' and Slcevings
Impregnated Varnish Tubing
Insulating Varnishes of all types

Fiberglas Saturated Slocum.; and Varnished Tubing
Asbestos Slewing and Tape
Intruded Plastic Tubing
Varnished Cambric Cloth and Tape
Mica Plate, Tape, Paper. Cloth and Tubing
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Would You Pay
A WHOLE DOLLAR

for your daily paper?
(r4t'

HAT man is here again! The guy who used to say
"I can get it for you wholesale" now whispers: "I
can get it for you WITHOUT RATION COU-

PONS . . ." The sad thing is that-he CAN. But, oh,
what a price you pay!

You can't beat arithmetic. If there are ten refrigerators for
sale and a hundred eager bidders for them, the seller is

going to nick those ten buyers for all the traffic will bear!
Then prices soar . . . the dollars that buy those refrigerators
drop in value. Too few goods, too much money on the
loose, connive to breed the worst of all national dangers:
INFLATION. A 100 -cent dollar sinks to 5c-or less-in
buying power! Uncontrolled prices . . . less for your hard-
earned money! A drop in the value of your savings account,

TIIE -IRK OF EXCELLENCE

ut your insurance, of everything you own. Would you like
to pay a whole dollar for your daily paper?

"Ration coupons?" Oh, nuts! "Ceiling prices?" "Listen,
fella, I can get you what you want-for only a few dollars
more . . ." Don't you believe him. He can't, real!)! You
may not give up ration coupons THIS time, but you may
have to give up MUCH more in the long run. The unhappy
spiral of inflation can put every thing you want and need
'way beyond your price -reach! Don't let this happen to you
-your neighbors, your entire nation. Instead, for a FAIR
share at a FAIR price, take the Consumers' Pledge of Fair
Play, and LIVE UP TO IT: "I will pay no more than ceil-
ing prices; I will take no rationed goods without giving up
ration coupons." DEFEAT the scourge of Inflation!

Here at Kenyon, we're proud to play our small role on the stage of a BIG
war. That's why EVERY Kenyon transformer used by our fighting forces
throughout the world reflects only the highest precision craftsmanship.
Kenyon workers are doing their share - bringing Victory closer by turn-
ing out top quality transformers uninterruptedly-and as fast as possible!

KENYON TRANSFORMER CO
840 BARRY STREET

3 Inc NEW YORK, U. S. A.
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a/gl.: ENGINEERING AND PRODUCTION
The gadget above is a junction box for a co -axial gas -

filled transmission line. It is one of a series of cou-
pling units, end seals and other fittings for high -

frequency transmission-designed and built by Lapp.
To this type of construction, Lapp brings several

innovations and improvements. For example, such a
line from Lapp parts is genuinely leak -proof. Every
gasket is under spring loading, so there's no leakage
created by vibration or thermal change.

Whether or not you're interested in gas -filled
transmission lines, you ought to know about Lapp.
Here is an organization of engineers and manufac-
turers with broad basic knowledge of ceramics and
their application. With experience in hundreds upon
hundreds of special-purpose electronic parts, we
have been able countless times to improve perform-
ance, or reduce costs, or cut production time through

the application of our specialized skills to design and
manufacture of parts involving porcelain or steatite
and associated metal parts.

For quick and efficient assistance on a war produc-
tion subcontract-or for the competitive advantage
Lapp -designed and Lapp -built parts will give to you
in the postwar battle-an inquiry to Lapp now may
pay you dividends. Lapp !nuelatorCo., Inc., LeRoy, N. Y.



71,4217;:it..
These unretouched Oscillogram photos of the
Du MONT Type 248 Oscillograph, tell the story best

This is the DuMont Type 248 Oscil-
lograph. As is true of all other preci-
sion instruments, it must stand or fall
by its performance. Because written
specifications often give little indica-
tion of how well an oscillograph meets
today's critical requirements, we be-
lieve the accompanying unretouched
photos cover points of particular inter-
est to those who work with modern
electronic circuits. To wit:

Sinusoidal frequency response curve of
the vertical amplifier. Free from irregulari-
ties. No rise caused by over -compensation at
high end. Fall -off is gradual.

(1-_,-;), The excellent transient response of this
instrument is shown by absence of over-
shoot or other distortion in this pulse having

a rise time of about 1 10th microsecond.
Here the driven (or "slave") sweep is trig.
gered by the pulse itself, which is then de-
layed by a self-contained distortionless
network so that the leading edge is not
obliterated. The one microsecond markers (or
others at intervals of 10 or 100 microseconds)
are blanked into the trace by an internal
marker oscillator. A beam control circuit
eliminates the bright spot of the beam rest
position.

Continuous sweep circuit has a range
when free -running of from 15 c.p.s. to 150 kc.
When moderately synchronized with a sig-
nal of higher frequency. however, it will
operate at much faster rates. This oscillo
graph shows a one megacycle sine wave at
a sweep frequency of approximately 300 kc.
Return trace is normally completely blanked
but may be seen it necessary by fully ad.
vancing the intensity control. Notice the

good linearity of this time base as well as
that of the driven sweep in (2).

( I Correct compensation at the low end of
the frequency range is illustrated by almost
distortionless transmission of a 30 cycle
square wave through the vertical amplifier.
Compensating circuits for both low and high
frequencies are carefully adjusted for opti-
mum phase characteristics.

All of which, together with other
equally convincing characteristics,
boils down to this: The DuMont Type
248 Oscillograph, used on the bench
or mounted on its matching stream-
lined truck, is an instrument without
equal for laboratory, shop or produc-
tion line.

Write for Literature . . .

0 ALLEN  OU MONT LABORATORIES. INC.

MI /erf,4 :mw
ALLEN B. DUMONT LABORATORIES, INC., PASSAIC, NEW JERSEY  CABLE ADDRESS: WESPEXLIN, NEW YORK

.1?" = "-A' "" ""r-"" - '""
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Casting the International Meter Rods
in Paris 1874. The degree of accu-
racy attained 1/10,000,000 of a quad-
rant of a terrestrial meridian.

v"=fli''mil.a7A,411.0/1."'IDO=

TRANSMITTING
TUBES

IN every art or craft, the work of some acknowledged master
sets the standard.

Since 1934 UNITED has won recognition by specializing
exclusively in the engineering, design and building of trans-
mitting tubes which are unchallenged for excellence. UNITED
tubes excel in every electronic application . . . including radio
communication, physiotherapy, industrial control and electronic
heating. In these and other applications, tubes by UNITED con-
tinue to win top honors for uniformly dependable performance.

In communication equipment fcr airlines, commercial broad-
casting, police radio stations and other vital civilian services,
UNITED transmitting tubes set the standard. Accept nothing
less than UNITED quality tubes for your requirements.

Order direct or from your electronic parts jobbe.

UNITED ELECTRONICS COMPANY
NEWARK, 2 Nw Jrsy
Transmitting Tubes EXCLUSIVELY Since 1934
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Electronic Tubes used in the communications
equipment of planes and ships, industrial
controls, car radios and even in home sets
are all subjected to vibration in varying degrees.
Long life and maintained efficiency is therefore
very dependent on a firmly supported mount.

The demands of war have emphasized the
importance of rugged construction. To impart a
new sturdiness to the mounts of miniature tubes
TUNG-SOL Engineers have designed a plate con-
struction for the 6AK5 that greatly strengthens

NEW TUNG-SOL PLATE CONSTRUCTION

OLD PLATE NEW PLATE

The former two-piece plate in the 6AK5 tube was supported
only at four points in the center. In the new TUNG-SOL
one-piece plate, there are four corner supports, top and
bottom. This construction provides a firm support between
micas, assuring straight, sturdy mounts.

the mount ... in fact, it makes it virtually impos-
sible to tilt it after the plate has been placed in
position. This feature assures straight, sturdy
mounts and the maintenance of close tolerances.

The many dependability features that have been
designed into TUNG-SOL tubes before and
during the war will be invaluable to manufac-
turers and users of electronic devices afterward.
When you are ready to plan your post-war elec-
tronic products, have a TUNG-SOL Engineer
sit in with you. His knowledge of tubes and their
application will greatly simplify your job.

TUNGSOL
ELECTRONIC TUBES

TUNG-SOL LAMP WORKS INC., NEWARK 4, NEW JERSEY
ALSO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS, ALL -GLASS SEALED BEAM HEADLIGHT LAMPS AND CUP'ENIT INTERMITTORS
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THE BRICKS ARE OLD..

C

7 -"HE true power of
-At America is not, as our

enemies thought, in our great
factories, our natural resources

...it is in the know-how to
meet new situations in new
ways ... summed up in a phrase

known throughout the entire
world - "Yankee Ingenuity."

ANKOSEAL multi -conductor
insulated cables are among the
most promising of Ansonia
war -proven developments. If
you have, or expect to have,
a use for electrical cables-

CHECK ANKOSEAL!

At Ansonia, for example, war
found us with no experience
in making cables of the exact
type required by the Army and
Navy, with their unique speci-
fications. Yet we have produced
them in staggering quantities
-which, like their exact
nature and use, must remain
secret. But we can say that re-

quirements were not only met
but that one new and particu-
larly vital kind of cable was first
produced here at Ansonia-
in an old brick building typical
of the Naugatuck Valley. This
type of thinking and action
continues to be available to our
forward - looking government
in war, to industry in peace.

THE ANSONIA ELECTRICAL COMPANY
Specializing in "Ankoseal" a Thermoplastic Insulation

ANSONIA  CONNECTICUT

A ll'hollt-Ou ?led SlIbSidial) of

NOMA ELECTRIC CORPORATION
GENERAL OFFICES  NEW YORK, N. Y.

-In peacetime makers of the famous Noma Lights-the greatest name in decorative
lighting. Now, manufacturers of fixed mica dielectric capacitors and other radio, radar
and electronic equipment.
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Units to fit any
requirement.

MADE BY

El E 11C 0

HONORED BY

MOLDED MICA-MICA TRIMMER

Um V_EMU
At countless vital points in army and navy
communications equipment, El-Menco
Capacitors serve unobtrusively, but with
efficiency that has become a recognized
standard. Electronic Equipment Manufac-
turers: Send today-on firm letterhead-

for new El-Menco catalog.

THE ELECTRO MOTIVE MFG. CO. WILLIMANTIC, CONN., U. S. A.
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History of Communications, Number Nine of a Series

MILITARY COMMUNICATIONS BY TELEPHONE

During the Spanish-American War the telephone as a means of elec-
tronic voice communication met with favor and played a vital part in
military action for the first time. Replacing men and horses, a telephone
message could cross and recross enemy territory by wire without delay
and cost of life.

Today, telephones in the office and home life of the average American
have been an instrumental force in our higher standard of ?iving.

Universal, manufacturing microphones and other voice communication
components for the allied forces, will again after Victory :s ours, stock
dealers' shelves with the Universal components you have been waiting
for. Until then - Buy War Bonds.

Model T-45, illustrated at left, is the new Lip Micro-
phone being manufactured by Universal for the U. S.
Army Signal Corps. Shortly, these microphones will be
available to priority users through local Radio Jobbers.

UNIVERSAL MICROPHONE COMPANY.
INGLEWOOD, CALIFORNIA

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, OP TARIO CANADA
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THE Leland
ELECTRIC COMPANY

DAYTON 1, OHIO
In Canada: Leland Electric Canada Ltd., Guelph, Ontario

Alternator
Self-excited, can be used with electric motor or
gasoline drive, up to 21/2 KW output, geneial pur-
pose electric power supply.

There are few industries in which post-war planning
does not involve Creative Electrical Engineering ability

of the highest order. The exacting competitive situa-
tion developing demands topnotch skill.

On its record, LELAND Electric has earned your
consideration. Our experience and ingenuity in solv-
ing tough electrical problems may prove immensely
valuable to you.

We invite you to consult with us.

41411kla
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afitactow '40n S'eabx
all standard and special types

THE PAPER SECTION construction used by Anaconda is
exceedingly flexible and a wide variety of coils can be
made by this method. Standard Paper Section Coils may
be wound on round, square or rectangular cores. The
thickness of the inner layer of the paper is especially se-
lected to suit the size of wire used for the winding.

In addition, special types of Paper Section Coils are
designed for high voltages, ranging up to 85,000 volts or
more, such as in the case of X-ray transformers.

Anaconda High Voltage Paper Section Coils are made
with special methods of insulation and construction to
accommodate high potentials. For example, the paper
margin is substantially larger; the number of inter -layer
paper wraps is graded throughout the coil; the inner and

outer layers of wire are usually wound with increased
pitch to separate the individual turns; the type of paper
used is carefully selected to meet specific conditions.

Paper Section Coils are one of the many fine engineered
products of Anaconda. Any of our sales offices will be glad

to refer inquiries to our coil engineering staff 44ZS8

A.4
ANACONDA WIRE & CABLE COMPANY

GI N' Is 1.I -OFFICES: 25 Broadway, New York 4 Subsidiary of Anaconda Copper Mining Company
CHICAGO OFFICE: 20 North Wacker Drive 6  Sales Offices in Principal Cities
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. . in DirectionalMicrophones
It is not enough to design a Microphone that merely converts sound

waves into electrical impulses. A Microphone, to be truly useful in modern
broadcasting, should be discriminating enough to accept wanted sounds

- and reject unwanted sounds. Shure Research was the first to develop
a single unit uni-directional Microphone, both crystal and dynamic.

Shure Research is the reason why practically every major broad-
casting station uses the Shure 556 Unidyne. Shure Research is

your assurance of postwar microphone superiority.

SHURE BROTHERS, 223 West Huron Street, Chicago
Designers and Manufacturers of Microphones and Acoustic Devices

s u E

MICROPHONES
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QUARTZ C RYSTA the most significant advancement

ave been introduced b

This is a message from Bliley to the
thousands of amateurs and professional
engineers who are now serving their
country in the armed forces and in es-
sential communications industries.
Bliley "grew up" with them.

To these men and women Bliley
crystals are still a familiar sight. They
recognize, in the military crystal units
used by our armed forces, many basic
features that were pioneered by Bliley
for application in peacetime services.

When tremendous production was
demanded by our armed forces Bliley
had the engineering background, the
facilities and the production experience
to provide a firm corner stone on which
this volume production of radio crys-

tals was successfully built. And, from
the ranks of talented amateurs and
radio engineers came a host of long-
time friends who knew exactly how to
use them.

But research has continued and ex-
perience has grown mightily to meet
the challenge of war requirements.
With the return to peace, and relaxa-
tion of wartime restrictions there will
be better Bliley crystals for every ap-
plication as well as new Bliley crystals
for the new services that loom on the
horizon. That's a promise.

To our old friends, amateurs and
professional engineers, we say, "Look
to Bliley for crystal units that embody
every advanced development."

Do more than before ...

buy extra War Bonds

BLILEY ELECTRIC COMPANY
UNION STATION BUILDING ERIE, PENN.
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CONTROL FLUCTUATING VOLTAGE TO ± 12

A MAGNETIC UNIT WITHOUT MOVING PARTS

Nothing to replace or adjust

FOR
 Television
 Colorimeters
 Radar & Radio
 Signal Systems
 X -Ray Machines
 Sound Recording
 Electronic Devices
 Testing Equipment
 Photo -Cell Devices
 Production Machinery
 Constant Speed Motors
 Motion Picture Equipment
 Communications Apparatus
 Precision Laboratory Apparatus
 Other Applications Requiring

Regulated Voltages

New Stabilizer bulletin DL48-537. Contains
operating characteristics, graphs a n d
complete specifications. Write for your
copy, today.

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
offered 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.

Raytheon Voltage Stabilizers are equally suitable for use
in equipment for the laboratory, production or unat-
tended locations.

RAYTHEON
MANUFACTURING COMPANY
190 WILLOW STREET, WALTHAM, MASS.

MANUFACTURERS OF VOLTAGE STABILIZERS, RECEIVING AND TRANSMITTING TUBES AND COMPLETE ELECTRONIC EQUIPMENT

The coveted Army -Navy .'E", for
Excellence in the manufacture of
war equipment and tubes, Ries
over all four Raytheon Plants
where over 15,000 men and worn
en ore producing for VICTORY.
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STANDARD PRODUCTS:

MACHINE SCREWS

STOVE BOLTS

LOCKWASHER SCREWS

SELF -TAPPING SCREWS

MACHINE SCREW NUTS  WING NUTS  THUMB SCREWS CARRIAGE BOLTS MACHINE BOLTS RIVETS STUDS RODS

ELECTRONIC INDUSTRIES November, 1944

eicireptexitipt9

STOVES

REFRIGERATORE

AIR CONDITIONERS

AUTOMOTIVE

FARM EQUIPMENT

APPLIANCES

RADIOS

TOYS

IMPLEMENTS

INSTRUMENTS

MACHINES

- make note of the name . . . Fasteneering by
Central Screw Company. When peacetime products appear on the postwar market,
Fasteneering shall oe associated with the successful development and sale of many
well-known items of everyday use.

WHAT IS FASTENEER ING?It is a technique developed through years of ex-
perience at Central Screw Company, a method that simpl fees your complex assembly
at the blueprint stage, that creates parts designed especially for your assembly and
produces them in large quantities by the cold forged procass at remarkably low costs.

Examine the items show., on this page. They are typical Fasteneered units made
by the "cold upset" method. Although they resemblc machined parts, they are
brighter in appearance-stronger under torsion-cost much less. Send today for
New 8 -Page Booklet illustrating a wide variety of special operations and parts that
will enable you to visualize "Fasteneering" as applied to your product. No obliga-
tion. Write

You can depend on Central

CENTRALctl'''CENTRAI. SCREW COMPANY
IE. ENUE HICAGO 9, ILLI IS
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STANDARD
FREQUENCIES-Ca/4,64-

°i

This Multi -frequency generator fur-
nishes the frequencies shown above at
the turn of a switch. All frequencies are
obtained from a temperature-compen-
sated tuning fork and voltage -stabilized
circuit.

With this unit it is possible to calibrate
oscillators at many selected points with-
out encountering complex oscilloscope
patterns. One of the uncertainties in-
volved in development work on tuned

Manufacturer of
the

and distributor of
Western Electric
Watch -rate Recorders

FREQUENCIES
la 20, 411, 60 80 100, 120 I40, 160 180. 190

Accuracy 10 parts in 1,000000
Output: 30 Wits at 500,000 obnis
Input. 105-125'V, 50-60c, 40 nuns

Weight: 50 pounds

circuits, filters, reeds-and in time meas-
urement can be minimized with the aid
of this instrument.
Developed primarily to check frequency
meters for precision war work, this
Multi -frequency generator possesses a
rugged durability and dependability in
service that will prove an extra value to
many laboratories.
Additional information available on re-
quest.

American Time Products,
580 Fifth Avenue INC. New York 19, N. Y.
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St;nyamet CapaeitouCaniae It!

Sangamo Type Ft capacitors were designed particularly to meet the critical capa:i-cr

requirements of medium and low -powered transmitters. Close tolerances, low '-asse.,

accurate retrace, and definite temperature characteristics are attributes of Chit type

unit. They are manufactured in accordance with American War Standard specifica-

tions, which include a requirement that the capacitors be subjected to at least fwe

temperature cycles through a temperature range of from minus 55° C. to plus es. C.

-then immersed for two cycles of 15 minutes' duration in water at 65' C. and 2C° C.

respectively, and still have an insulation resistance of greater than 3000 meschms.

Such requirements necessitate the most comprehensive engineering design and raio-

facturing procedure. The many hundreds of thousands of Sangamo units of thi. tyie,

now giving satisfactory service under climatic conditions which are as severe as the pre-

scribed tests, are the best proof of the quality that Sangamo has built into these units.

SANGAMO ELECTRIC COMPANY
SPRINGFIELD. ILLINOIS



Take a look at those blue -prints of post-war products you're going to man-
ufacture. Ask your engineers, your draughtsmen, to point out the parts
that are to be fabricated of Taylor Laminated Plastics. Those are the parts
that will give you light weight with great strength . . . attractive appear-
ance . . . unsurpassed insulating qualities . . . the characteristics required
for extreme machining at high speeds . . . the necessary resistance to
moisture and solvents . . . the economy of speedy mass -production that
will be vital in meeting post-war competition.

Submit your blue -prints to Taylor with the confident knowledge that
Taylor's recommendations will be right . .. out of the "blue." Do it now.

POST -WAR -PLANNING DEPARTMENT OF

TAYLOR FlEititE COWL 3P.A.AT"'St
LAMINATED PLASTICS: PHENOL FIBRE  VULCANIZED FIBRE  Sheets, Rods, Tubes, and Fabricated Parts
NORRISTOWN, PENNSYLVANIA . OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES
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F\requency Cables
MEAS RES TO EVERY HIGH STANDARD

A big family - 29 types of high frequency cable - yet
so high are their standards of construction and per-
formance that every one of the following Intelin High
Frequency Cables meets all the requirements of the
most exacting specifications:

1. Coaxial, Solid -dielectric, Semi-flexihle Lines: *RG-5/U,
6/U, 8/U, 9/U, 10/U, 11/U, 12/U, 13/U, 14/U, 15/U,
17/U, 18/U, 19/U, 20/U, 29A/U, 54/U, 54A/U, 58/U,
59/U.

2. Coaxial, Air -spaced, Low Capacitance Lines: 7/U, 62/U,
63/U.

3. Coaxial, Attenuating Lines: RG-21/U, 42/U.
4. Coaxial, High Impedance, Spiral Delay Line: RG-65/U.
5. Dual (balanced) Lines: RG-22/U, 57/U.
6. Dual -coaxial, Highly Balanced Lines: RG-23/U, 24/U.

To date, for every new high frequency cable need,
Intelin has developed and produced the answer.
Whatever your requirements in high frequency
cable, consult Federal first.

4,
0

*Type number de.ignatione are theme
of the ArmyNevy R. F. Cable Coordi.
mating Committee.

Federal Telephone and Radio Corporation
Newark 1, N. J.
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halliErafters RADIO diii4-saAt
THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 10, U.S. A.

The United States Navy has awarded the men and women of

Hallicrafters a special "Certificate of Achievement"... first award

cf its kind ... for outstanding service with the radar radio industries of Chicago in

speeding vital war material to the Navy. Added to the four Army -Navy "E" awards,

this makes five times Hallicrafters workers have been cited for distinguished service.

They promise that this kind of service will be continued until total victory is curs.

* BUY A WAR BOND TODAY

!. 2 ELECTRONIC INDUSTRIES November, 1944
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iF YOU'VE GOT PLASTICS for your post-

war products on your mind-believe
us, the time is right now. We mean the

time for some planning. And that goes
double if you haven't used plastics
before!

Our production capacity is still com-
pletely devoted to war orders. But as of
today, our engineering department can
give you an expert "yes" or "no" on
new applications-can help with de -

Why Kurz-Kasch for Plastics? Kurz-Kasch
offers a 28 -year -old reputation for thoroughly
engineered, quality production.  One of the
largest, best -equipped exclusive
custom molding plants in the
country -75,000 square feet of
floor space with 125 compression
and transfer presses of all sizes.

velopment work, and engineer blue-
prints into final form. And as of some
day soon, those blueprints will take an
early priority when mold -making opens
up again.

Then-when we can mold for peace-
time production again-those early
plans and waiting molds will be ready
for the quick production you're going
to want. That is, if we get together and
work things out now! Just ask.

Complete mold -making and finishing facili-
ties  Extensive production sequences of
radio -frequency preheating equipment, with

full experience in their use.
Completely equipped shop for
production of inserts  For sat-
isfaction in plastics, key these fa-
cilities into your production line.

BUY BONDS, ALL YOU CAN-WHENEVER YOU CAN

KURZ-KASCH
For over 25 years Planners and Molders in Plastics

Kurz-Kasch, Inc., 1 4 2 7 South Broadway, Dayton 1, Ohio
Branch Soles Offices: New York Chicago Detroit Indianapolis Los Angeles Dallas

St. Louis Toronto, Canada. Export Offices: 89 Broad Street, New York City
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The Plant Behind
The Product ...

...11=111\

-

AN idea that was born over twenty years ago; an
idea that was painstakingly developed on reams of
paper covered with engineering formulas, drawings
and mathematical computations; an idea that was
proven in countless laboratory tests. That idea
accounts for the fact that Lord has had to make three
additions in as many years, to take care of the war-
time demand for the best in vibration control mount-
ings for airplanes, ships, tanks, and a hundred other
tools of war.

The idea was that a Shear Type Mounting, prop-
erly designed, is vastly superior in vibration control
to compression or tension type mountings. The work
on paper and in the laboratory has continued; it has

IT TAKES RUBBER V01 .54.14)7 TO ABSORB VIBRATION

LORD MANUFACTURING COMPANY
ERIE, PENNSYLVANIA

1

included designs for thousands of different jobs; it has
included methods of bonding rubber to practically
every industrial metal; it has included exhaustive
tests of natural rubber and synthetic rubber of varying
compositions and degrees of stiffness.

It has all resulted in Lord being the authority on
vibration control and isolation. When a tough vibra-
tion problem comes up, the typical expression heard
from the designer, the engineer, the shop superinten-
dent is, "Send it to Lord".

Because Lord knows, there is a solution to your
vibration problem. Perhaps it's in our free literature;
perhaps you would do well to call in a Lord Vibration
Engineer. No obligation attached to either service.

IM\SALES tttttttttt IIIISS
ells rOla - ISO .D.S0s SEC
CMIC.110 SIO 06 sioCwoOss 'VI
S UOMI 7310 IN0001150 Art.

S U ttttt 255 I 01.1rI Arl

faiLme  0f1. tOILI1110111.:151111.. Do More Than Before
y TII.1 Weir Bonds

Originators of Shear Type Bonded Rubber Mountings
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The 'Last Word' in Low -

Loss Insulation - Per-
fected after 25 years
of Research Leadership

I

mmuming
II II l.

(Measured at IP
Ambient Temoe.atv.e 70 f.

and Humidity 70%)

FITS PERFECTLY Into
High Frequency Design

AT LAST designers of tomorrow's high frequency apparatus
have an improved type of glass -bonded mica insulation to
specify where new advancements in low -loss characteristics
are desired, as in ultra high frequency applications.

Behind this new product is a history of 25 years of research
leadership. Just as the original MYCALEX, developed by the
MYCALEX (Parent) Company of Great Britain 25 years ago, was a
vast improvement over other ceramics, so the new MYCALEX 400,
developed exclusively by the MYCALEX Corporation of America, is a
comparable advancement over all early forms of glass -bonded mica.

MYCALEX 400 meets government specifications for L-4 characteristics,
by virtue of its pronounced low -loss factor of 0.013 at 1 megacycle. Its
surf ace resistivity is 300,000 megohms. Its power factor is 0.0018 at

1 megacycle, in accordance with American War Standard C-75.1-1943
(Jan. 1-10). Its dielectric constant is unchanged from 50 kilocycles to 10
megacycles. MYCALEX 400 can be machined with greater precision
... drilled, tapped, milled, sawed, turned and threaded.

Improved postwar h -f equipment deserves this newly refined and per-
fected electronic insulation. Let us supply your stock requirements in
sheets and rods; or have us fabricate component parts to your specifi-
cations. White for full details and samples.

FRIOUENCY-MEGACYCLES

ol_ii

ooi

MYCALEX CORPORATION
OF AMERICA

CLIFTON,
NEW JERSEY

"OWNERS OF 'MYCALEX' PATENTS"
Executive Offices: 30 ROCKEFELLER PLAZA

NEW YORK 20, N. Y.
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YOU SAVE LIVES
WHEN YOU SUPPORT

ALL WAR LOAN DRIVES!

157a
EINE MUSICAL INSTRUMENTS SINCE 1102

J. P. SEEBURG CORPORATION  CHICAGO
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How's this for POWER FACTOR

and DIELECTRIC CONSTANT
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THESE curves show how closely Formica
MF-66, glass mat base laminated phe-

nolic insulating material, approaches cera-
mics and other high quality insulators at
high frequencies. It can perform many of
the functions for which these materials were
once thought necessary.

At the same time it has the mechanical
strength to withstand sharp blows and the
vibration that is so often present where air-
borne, ship, and ground installations must
be used. Dimensions are stable under
changes in temperature and humidity. MF-66
resists the growth of fungi and may be used
in the tropics.

It has the usual Formica characteristics of
machinability and workability - speeding
production and reducing labor costs.

This combination of qualities opens a wide
field for the application of the material which
as yet has scarcely been scratched.

Test samples are available on request.
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4.0

3.0

/7 17
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 These data represent average values measured at
normal laboratory conditions of temperature and
humidity on specimens not previously conditioned.

FINE FORMICA INSULATION COMPANY
4647 Spring Grove Avenue, Cincinnati 32, Ohio
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Rea.n &me Fat
DEPENDABILITY
in your Postwar Radio-Phono Combinations

zea
WEBSTER RECORD CHANGERS

LOOK TO
WEBSTER PRODUCTS

TODAY
Dynamotors and

Voltage Regulators

TOMORROW
World Acclaimed
Record Changers

1

I WAR BONDS
are Top Value for

TODAY and TOMORROW

In the selection of component parts for your models, you will

be interested in the dependability of the unit and the ahility
of its manufacturer to carry through on any program under-
taken. You will find satisfaction on both scores at Webster
Products.

Webster Record Changers will have all the features you would

expect from the pioneer manufacturer of record changers-
with remarkable economies of space.

We will be glad to discuss with manufacturers now the ways

we may serve you today and tomorrow.

WEBSTER
3825 W. ARMITAGE AVE.

PRODUCTS
CHICAGO 47, ILLINOIS
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"AFTER TURNING HIMSELF INSIDE OUT FOR TWO MONTHS TRYING TO GET SOME

COILS, THE BOSS JUST LEARNED THAT ALL HE HAD TO DO WAS CALL ALBION ."

SUPER -QUALITY COILS AT REASONABLE PRICES

More and more every day, the industry is turning to Albion

for fast, quality and quantity production of coils, chokes,

and transformers. That's because here you benefit from

the unbeatable combination of management "know how,"

skilled workmanship, streamlined facilities, and central
location. Your requirements will be given prompt and

thoughtful attention.
ELECTRONIC INDUSTRIES November, 1944

ALBIFIN
COIL COMPANY

ALBION, ILLINOIS
R. F. AND TRANSMITTING COILS AND CHOKES;

I. F. TRANSFORMERS
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ASSEMBLED RHEOSTATS
Here is a Ward Leonard assembled rheostat designed for production testing of grid -

controlled rectifier tubes. It consists of five face plates with each face plate composed
of two rheostats. Each rheostat will drop from 0 to 375 volts at any current between
15 and 0.15 amperes. The rheostats are mechanically connected but electrically inde-
pendent. They may be connected in series to give a maximum drop of 3750 volts or in

parallel to give a maximum current of 150 amperes. The
assembly is tested at 10,000 volts to ground and 2,000 volts
between rheostats. Whenever you have an electric con-
trol problem, Ward Leonard engineers are at your service.

Send for rheostat bulletins of interest to you.

The Ward Leonard line of rheostats includes
steel plate types, porcelain ring types and
ribohm face plate types. These rheostats
provide control for the minute current re-
quirements of the laboratory and the heavi-
est current demands in industrial applications.

WARD LEONARD
RELAYS  RESISTORS  RHEOSTATS

Electric control devices since 1892.

WARD LEONARD ELECTRIC COMPANY,
60

61 SOUTH STREET, MOUNT VERNON, N. Y.
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Concentric Transmission Line

On All Standard
Sizes Upon

Suitable Priority

Ten years of experience in building concentric trans-
mission line and associated impedance matching
equipment assures you highest quality and work-
manship.

Seven standard sizes of Doolittle Lines are listed
below. Each line uses seamless copper tubing for the
outer and inner conductor, except Types C-1 and
C-6 which use solid inner conductors. The insulat-
ing heads are made of low loss ceramic-impervious

to moisture-spaced and fastened securely for main-
taining proper electrical and mechanical character-
istics. Carefully designed fittings and accessories for

any requirement are also available.
Special sizes are made to order. For engineering

information concerning installation and use, feel
free to consult our engineering staff.

Type of line C-1 C-2 C-25 C-3 C-4

Diameter of outer conductor % in. 2 in. 2 in. 1 in. % in.
Diameter of inner conductor 081 in. % in. % in. 1/4 in. 1/4 in

'Standard section length, feet SO 20 20 20 20

Net weight per ft. 2 es 10 az 1 lb 1 az 8 oz. 8 on

Power rating -kilowatts 1 SO 50 10 10

Surge impedance -ohms 70 100 82 7S 66

lest per 1000 ft. at 1 mc. decibels 94 156 083 .31 .33

Capacity per ft. rnmfds. 19.8 10.5 12.5 14.1 16.0

WRITE FOR CATALOG AND PRICES

'A set of couplings for the inner and outer conductor is furnished with each length.

C -S

3 in.
3/. in.

14

1 lb 10ez.
100

80
.095
12.8

RADIO INC.
Builders of Precision

Communications Equipment:

7421 SOUTH LOOMIS BLVD.
CHICAGO 36, ILLINOIS
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THERE are few comforts for the man
out in the forward observation post,

but of one thing he can be sure-he has
the best Communications Equipment in
the world. For the Electronic Industry
has gone all out to provide our G.I.'s
with the finest . . x the best performing
and the most dependable . . . Communi-
cations Systems that scientific discovery
and manufacturing genius can produce.

The oldest and most respected names
in audio communications are to be found
on the components that make up these
Systems and so it is that many of the
Transformers, Coils, Headsets and other
electronic parts are marked "Rola". It's
a mark that meant much before the war
. . . that will mean more in the Elec-
tronic Age now just beginning.

BOLA
THE ROLA COMPANY, INC.

2530 SUPERIOR AVENUE  CLEVELAND 14, OHIO

Let's do more in forty-four!

MAKERS OF THE FINEST IN SOUND REPRODUCING AND ELECTRONIC EQUIPMENT
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If in your products you use electrical transmission equip-
ment, there is in these Data Sheets information that you can
use to advantage, if not today then on postwar products.

Amphenol equipment is used where the requirements
27 are tough. There are Amphenol products for current of low

or high frequency Wherever you use electricity you need
the best of equipment - Amphenol.

Use the coupon to send for
the information you want

AN and 97 CONNECTORS --
Where electrical connections must be positive and secure, where they must
be made or broken quickly-as on aircraft, tanks or ships-these connec-
tors are used. Made with from one to forty-eight contacts. On the coupon
check Section A.

SPECIAL CONNECTORS
These are the special service connectors-explosion proof, moisture proof,
thermocoupling, grounding, instrument, special mounting, etc. Mark the
coupon Section Al.

CONDUIT FITTINGS
Conduit couplings-straight, 45° and 90°, coupling nuts, ferrules, clamps,
etc. Designed for secure connections. Properly finished to avoid abrasion
of wire insulation. On coupon check Section B.

AIRCRAFT ELECTRICAL CONDUIT and CABLE ASSEMBLIES -
Flexible metal and plastic conduit, cable assemblies, wiring harnesses,
etc. Ample facilities for quantity production. On coupon check Section 51.
SPECIAL TOOLS -
Conduit ferrule crimping machines, saw vises tor cutting conduit and
cable. Special tools for good work on this type of electrical equipment.
Mark on the coupon Section C.

U. H. F. CABLES AND CONNECTORS
For ultra high frequency transmission-Amphenol low -loss cables and
connectors-a complete line. This includes the full list of RG type cables.
On coupon check Section D.

BRITISH CONNECTORS
In quality, type, range of size and application these are similar to Am -
phenol AN and 97 -but built to specifications of the British Air Ministry.
Mark the coupon Section E.

RADIO PARTS AND ACCESSORIES
For Radio, FM, Television, Electronic and Sound equipment-connectors,
sockets, plugs, etc. Also special tools for wiring. On the coupon check
Section F.

SYNTHETICS FOR ELECTRONICS AND INDUSTRY
The story of Amphenol's facilities for making plastic parts or products
by compression or injection molding, extrusion or machining On the
coupon check Section G.

Connecters
fittings.

Conduit
Cable

laq
Radio

Parts
Sythetic's

AMERICANS
PHE1400C

C
cato

ORPORP.11014

1.$30
. 54th

Avenue,
Chi

Otinois

AMERICAN PHENOLIC CORPORATION
1830 S. 54th A . Chicago SO, Illinois

Please send me information and Data Sheet; as checked
below - without obligation.

Section A Section B I L Section E

Section A l Section C D Sectien F

Section B Section D !I Section G

Signed

Company

Address

City and State
-.

ELECTRONIC INDUSTRIES Nov, rrtb" 1'44



64 ELECTRONIC INDUSTRIES November, 1944



POPULAR RCA INSTRUMENTS

for high - precision measurement work

RCA High -Frequency Wide -Band

Sweep Generator

7af

rrlIEbig job is done-valuable development, produc-
tion and field test experience are combined in two

quality products-the 709 B Sweep Generator and
the 710 A Signal Generator. Here are two instruments
every Television, FM and ILK Laboratory can rely
on for postwar design applications.

The 709 B Swepp Generator covers the frequency
band of 5 to 65 megacycles (center frequency). It is
ideal for high frequency I. F. curve response study.
Its calibration marker permits constant checking of
band width characteristics.

The 710 A Signal Generator, with a frequency range
of 370 to 560 megacycles, is widely used for checking
high frequency devices. This instrument provides

Please note that de.,veries of these
instruments ore subject to regulations of
WPB General Scheduling Order M-293.

RCA Ultra -High Frequency

Signal Generator

smooth and complete attenuation throughout its
range, plus precision frequency control.

Planning your postwar activity means planning
your laboratory facilities as well. Now is the time
to investigate the characteristics of these reliable
Et: \ instruments.

RCA bulletins containing complete descriptions and specifi-
cations of the 709 B Sweep Generator and the 710 A Signal
Generator will be sent promptly on request.

RCA VICTOR ION CAMDEN, N. J.

In Canada:

RCA VICTOR COMPANY LTD., MONTREAL
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WRITES WITH BEAMS OF LIGHT
For recol(iiiig strains and vibrations of aircraft in flight,

we offer an extremely sensitive and accurate six channel Oscillo-

graph, weighing less than 20 lbs., exclusive of battery, occupying

less than 2/5 of a cubic foot of space and selling for only $1500.

Operates from its own or the plane battery. Sensitivity is such that

many dynamic strains and vibrations can be recorded directly with-

out amplification. Takes hundred foot roll of paper

2" wide operating at 3, (i or 12 inches per second.

Write for further details.

I 'rile for retilal list and sr). 1'e
nafittual till ',on) I,ainf's 1,11(1.11,1d.

A complete line of indicating and
recording instruments available.

Pacific Ccast Branch: 180 East California St., Pasadena 5, California 420 LEXINGTON AVE., NEW YORK 17, N. Y.



The Inspector is seated comfortably

before the fluoroscopic window of the

Picker Ray -Proof Combination X -Ray

Inspection Unit. The Unit requires no

manual unloading, since ejection of

defective parts is automatic.

Ov
4944

,444a
The many benefits of x-ray inspection of parts before machin-
ing have been amply demonstrated in hundreds of case
histories where lower costs and higher quality are the end
results. The question then resolves itself in one of method.
Within its limitations, x-ray fluoroscopy is the ideal answer
in some cases; radiography is indicated in others. The deter-
mining factors are density and section thickness of the
material to be examined.

This Picker Combination Conveyor Production Inspection
Unit is designed to perform both fluoroscopy and radi-
ography with equal facility. This single Combination Unit
obviates the previous need for a separate apparatus for
either function.

A Picker engineer will be glad to survey your own
inspection problems and recommend a practical
procedure, based on your individual requirements.
The Picker line of industrial x-ray inspection units
embraces types designed not only for large quan-
tity production inspection requirements, but also
for small-scale examination where major invest-
ment is neither necessary or desirable.

PICKER X-RAY CORPORATION
300 FOURTH AVENUE  NEW YORK 10, N. Y.
WAITE MF'G DIVISION  CLEVELAND, OHIO
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01111Arimik,
LUMARITH insulation
protects against the

BLACK HAND OF CORROSION!
LUMARITH insulation is effective protec-
tion against electro-chemical corrosion
even under severe conditions-for exam-
ple, applications involving fine wire
under conditions which ordinarily cause
electrolysis, such as the presence of
moisture and direct current.

Lumarith isn't subject to that built-in
hazard of many types of insulation-or-
ganic decomposition. Lumarith resists

Send for "Lumarith for the Electrical Indus-
try" a valuable reference booklet. Celanese
Celluloid Corporation, a division of Cela-
nese Corporation of America, 180 Madison
Avenue, New York 16. N. Y.

moisture and contains no materials which
combine with moisture to form free acids.
It is outstanding for high dielectric
strength, and its softening point makes
it applicable for many types of coils.

Available in films, sheets, rods, tubes
and molding materials. Films are sup-
plied in plain or in special mat finish that
reduces slippage and increases visibil-
ity for easier winding.

Iteg. U.S. Pat. WT.

LUMARITH
c.716eaze 9,&J.te
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"FOR GREAT
ACHIEVEMENT"

PRECISION MADE

COIL FORMS
. . . PRODUCED IN QUANTITY

LMITLESS styles and sizes of coil forms, embodying the exacting
specifications required of this type of insulator, are manufactured

by Stupakoff for the electronic industry. Backed by two generations
of experience in the science of ceramics, Stupakoff engineers have the
necessary knowledge to produce insulators having the optimum
mechanical and electrical properties. Modern production facilities
plus trained and efficient personnel are additional assurance that your
specifications will be accurately interpreted.

Stupakoff coil forms of steatite and other materials-unglazed,
glazed or metallized-can be delivered promptly. Write today for
dependable assistance in developing correct insulators for your elec-
tronic apparatus. Your inquiries will be given prompt attention by
our technical staff.

Do More Than Before-Buy EXTRA War Bonds

STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA:
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In order to conserve vital floor space and to keep the rectifying
equipment away from a corrosive atmosphere, an eastern manufacturer
specified that the power supply for the plating tanks be located outside
the processing room. This meant remote control of tank voltage and
current. To satisfy this requirement the engineers of the W. Green Electric
Co., builder of rectifier units, replaced the usual tapped transformer with
a Motor -driven POWERSTAT Variable Transformer type M 1226-3. In-
stallation of a push-button station in the plating room to control the
POWERSTAT S highly damped synchronous reversible motor provided
the remote control feature. By simply pressing a button, any current
from zero to maximum flows through the plating tanks.

The use of POWERSTATS in electroplating offers other advantages in
addition to finger-tip remote control. Regulation is not limited to
"steps" but i4 continuously variable; there is no interruption of current
so characteristic of the tap changing system; and POWERSTATS have a
long life with no tap switches to wear out.

For specific information on POWERSTAT control of electroplating
processes, consult SECO engineers.

Send for Bulletins 149 1E and 163 IF

SUPERIOR ELECTRIC CO., 285 LAUREL STREET BRISTOL, CONNECTICUT

SUPERIOR eleobac eamiza#11
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HEINEMANN
MAGNETIC

caw BREAKERS
The closest atention to detail goes into the
manufacture of every HEINEMANN CIRCUIT
BREAKER. The use of the finest equipment that
can be had, coupled with individual skill and
constant supervision, is the secret of their quality.

Send For Catalog Showing Complete Line and Engineering Data
HEINEMANN CIRCUIT BREAKER CO.

Subsidiary of Heinemann Electric Co., Est. 1838

:37 PLUM STREET TRENTON, N. J.
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ELECTRONIC APPLICATIONS
twee otealieueta 0ilea 06

S. 5. ?Wite9eezdee 4.54a04

S. S. White power drive and remote control flexible shafts have
long been the accepted standard in the aircraft, radio and
electronic fields. Applications are many and varied, and war -
born electronic developments have swelled their number.

This wide -scale acceptance and use of S. S. White Flexible
Shafts by engineers throughout industry has been won and held
through

(1) Unmatched excellence in quality and performance.

(2) Widest selection of sizes and characteristics in both the
power drive and remote control types.

(3) Authoritative caliber of S. S. White engineering coopera-
tion in applying flexible shafts to specific requirements.

When you need flexible shafts, or have a power drive or
remote control problem remember it's . . .

S. S. WHITE FOR FLEXIBLE SHAFTS
For basic flexible shaft data

HITE, write today for BULLETIN 43

THE S. S. W TE DENTAL MFG. CO. - NDUSTRIAL biv,s,oN
DEPT.B, 10 EAST 40th ST., NEW YORK 16, N.Y.

FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES
MOLDED PLASTICS

MOLDED RESISTORS FLEXIBLE SHAFT TOOLS
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WHY HOURS?

HEAT IT

DRY IT

cupe,
OR

in minutes !
That's right-minutes--for radio frequency heat-

ing makes minutes do the work of hours. To cite an
example: one heating operation that used to take six
hours is now being done in less than 9 minutes!

The answer is Westinghouse Radio Frequency Heat-
ing . . . it creates the heat within the material itself-
instantly-uniformly-and under precise control. No
waiting for heat to "soak in" . .. no rejects due to heat -
damaged surfaces. Applications include wood, chemi-
cals, plastics, paper, rubber, textiles and foodstuffs.

Westinghouse design "packages" all the radio fre-
quency generating equipment and controls into a
single, safe, space -saving cabinet.

These units are available in output capacities of
1 kw to 200 kw . . . at a range of frequencies wide
enough to meet most dielectric and induction heating
needs.

The highly -developed automatic operation turns
tricky heating operations into simple "push button"
jobs requiring no skilled help.

For more information, ask for Booklet B -3261-A and
Descriptive Data 85-800, which describes radio fre-
quency applications, benefits and Westinghouse equip-
ment available. Or, for aid on a specific application,
ask for a Westinghouse engineer to call. Westinghouse
Electric & Mfg. Co., P.O. Box 868, Pittsburgh 30, Pa.

J-08085

Westinghouse
PLANTS IN 25 CITIES OFFICES EVERYWHERE

RADIO FREQUENCY HEATING

Westinghouse 2 Kw Radio
Frequency Generator

This unit is ideal for small work. The "table
top" work surface eliminates the need for
special worktables, and the controls are con-
veniently located on the protected sloping
panel. Mobility-often highly desirable-is
provided by large, sturdy casters.

 Single unit construction
 Automatic operation
 "Long life" air-cooled tubes

Shielded to minimize radio interference

Move into position-plug in-and use
 Sturdily built cabinet

Efeeavreciai&*6
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New additions to the UTC Inte-stage Filter family are now available in the type HPI and
LPI units, respectively high pass interstage and low pass interstage filters.

The units are designed with a nominal impedance of 10,000 ohms to be used in a circuit
as illustrated. Typical curves obtair able are shown above. Loss at cutoff frequency is less than
6 DB. At .75 times cutoff 3r 1.5 cutoff frequency respectively, the attenuation is 35 DB, and at
one-half or twice cutoff frequency respectively, the attenuation is 40 DB.

These units employ c dual alloy magnetic shield which reduces inductive pickup to 150
Mv. per gauss. The dimensions in hermetically sealed cases are 11/2- x 21/2" x 21/2". Filters of
the HPI and LPI type can be suppl:ed for any cutoff frequency from 200 to 10,000 cycles. Spe-
cify by type followed by frequency, as: LPI-2500.
May we cooperate with you on design savings for your application . . . war or postwar?

qt/ledizoir- a
150 VARICK STREET v NEW YORK 13, N. Y.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. If.. CABLES: "ARLAB"
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TELEVISION IS READY,
Television is ready!

Television is ready to form the foundation
for a postwar billion -dollar industry that will
serve millions with visual information and en-
tertainment.

Television is ready to provide employment
for half a million people in factories, stations,
distribution houses, retail stores and service.

Television is ready to provide acceptable
pictures right off,-and to continue the pio-
neering and improvement which every other
new art has experienced as it got underway.

"Television is ready" is the united verdict
of engineers and manufacturers,-of both the
"monopolies" and the independents,-who
have provided 90% of the capital invested in
the new industry, and who are eager to get
it started immediately postwar. (Even FM
will be stimulated as the new television sets
become widely distributed, capable of receiv-
ing FM programs during non -television hours.)

* * *

BUT there are those who would now hold
television back, by relegating it to the Siberia
of new ultra -high frequency channels,-there
to start all over again, working out a new
and questionable existence!

These critics declare unctuously "for televi-
sion's good" that "television needs more lines
and wider bands",-ignoring the testimony of
television engineers that the present 525 -line
raster is not yet 70% utilized, or that present
video channels are best for the purpose.

And who are those who would delay televi-
sion another five years by banishing it to the
upper frequencies? Each critic, it may be
found, has some present lucrative activity
which the early coming of television would
hamper. Yet these enemies of television are

NOW!
listened to,-instead of heeding the men who
have poured engineering genius and venture
capital into developing television. (What
would have happened to the young automobile
industry a generation ago, if the carriage and
bicycle makers' objections had been heeded,
and the Fords, Duryeas and Chryslers not
even given a chance to demonstrate what
they could do?)

* * *

NO, as V -day nears, it is time for the gov-
ernment and public to listen to the men who
created television and know that it is ready.

Already these patient untiring workers have
been held up five years since television's 1939
launching (which government ukase and war
later cancelled). If, postwar, television men
are again required to begin all over again,
on the ultra high channels where there is yet
little experience in producing sufficient power
or setting up adequate circuits, another five
years will elapse before television can even
get started! And so on, interminably!

And this will mean a five-year (or longer)
delay in employment of hundreds of thou-
sands,-a five-year delay in an invaluable new
public service and enrichment of American
home life.

Television is ready now. Chairman Fly has
said that "a steady green light" is all set for
television progress. Let no critics or enemies
of television who will stand to profit from its
postponement, get the power to introduce
new obstacles to television jobs or public
enjoyment.

The present television channels are ample.
The present television art is adequate for a
flying start, with progress to be made as we
go ahead. Television is ready, now!
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* National Electronic Conference Paper

RCA SUPER -FM USES

 Super FM, as revealed by G. L.
Beers represents a new circuit in-
tended to produce results superior
to anything heretofore possible
with conventional circuits. The
difficulty has been to achieve a
high degree of selectivity, and in
this case the problem has been at-
tacked by building around a con-
tinuously operating local oscillator
which is locked -in with the re-
ceived signal but only with fre-
quency variations which occur
within a desired signal channel.
Mr. Beers explained:

Basically the operation of the
system* depends on producing, in
the receiver, a local signal which
is frequency modulated by the re-
ceived signal. The local signal
is provided by a continuously
operating oscillator. The received
signal, after it has been amplified
by conventional RF and IF ampli-
fiers, is applied to the oscillator
in such a way as to cause its fre-
quency to change in accordance
with the frequency variations of
the received signal.

The oscillator is locked -in with
the received signal at one -fifth the
intermediate frequency. With this
5:1 relationship between the inter-
mediate frequency and the oscil-
lator frequency, an equivalent re-
duction in the frequency variations
of the local oscillator is obtained.
Received signal frequency varia-
tions of ±75 kc are reproduced as
± 15 kc variations in the oscilla-
tor frequency. It should be noted
that the locked -in oscillator op-
erating at one -fifth the inter-
mediate frequency reduces the
frequency deviation corresponding
to any modulation frequency but
does not change the modulation
frequency. The frequency -modulat-
ed signal derived from the oscilla-
tor is applied to a discriminator
which is designed for this reduced
range of frequencies.

The output voltage of the oscil-
lator is independent of the strength

 U. S. Patent No. 2,356,201 filed February
12, 1942. type

by G. L BEERS,
RCA Victor Div., Radio Corp. of America

Continuously operating local oscillator functions at one-

fifth IF frequency giring greatly improred selectirity

of a received signal. In fact, the
same voltage is applied to the dis-
criminator when no signal is being
received as when the receiver is
tuned to a nearby transmitter. This
feature makes it unnecessary to
employ the conventional arrange-
ments for minimizing amplitude
variations in the received signal.
In the new receiving system a
novel principle is used to provide

additional adjacent channel selec-
tivity. The oscillator is designed to
"lock -in" only with frequency vari-
ations which occur within the de-
sired signal channel. The oscil-
lator is therefore prevented from
following the frequency variations
of a signal on an adjacent channel.
A substantial improvement in selec-
tivity is thus obtained by electronic
means.
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LOCKED -IN OSCILLATOR
The "locked -in" oscillator ar-

rangement provides, under weak
signal conditions, a voltage step
up of approximately 20. In other
words, the voltage required to lock
in the oscillator with a weak signal
is approximately one -twentieth of
the voltage applied to the discrim-
inator. Since this voltage gain is
obtained at a lower frequency than
the IF, the stability of the receiver
from the standpoint of overall
feedback is materially improved.

A block diagram of one receiver
arrangement is shown in Fig. 1.
In this diagram the units which
are heavily outlined are those
which are peculiar to the new sys-
tem.

The locked -in oscillator circuit
diagram is shown as a part of
Fig. 2. The tube generally used in
this circuit has been an A-5581,

PRESEL1
CONVERTER

OSCILLATOR

F

AMPLIFIER

an experimental converter tube.
which is similar to the 6SA7 but
has a higher mutual conductance.
The oscillator tuned circuit is con-
nected to the plate of the tube
and the feedback tuned circuit is
connected to the No. 3 grid. The
received signal is applied to the
No. 1 grid of the tube through a
4300 kc IF transformer. The No. 1
grid is operated with grid -leak
bias.

One type of discriminator that
can be used with the locked -in os-
cillator is shown connected to the
oscillator in Fig. 2. This circuit
has a pair of diodes connected with
their load resistors in opposition
so the discriminator is balanced at
the center frequency. One diode
has a tuned circuit in series with
it and the other has a tuned cir-
cuit across it. The discriminator

AUDIO

AMPLIFIER

SPEAKER

Fig. 1-Block diagram showing the arrangement of locked -in oscillator and discriminator units
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Fig. 2-The local oscillator is locked -in with and modulated
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by the received signal at one -

fifth the intermediate frequency. The discriminator is designed for the reduced frequency

0

D

F

A

Fig. 3-Vector diagram showing phase relationship when the oscillator locks
coming signal; vector AB then makes a constant angle CAB with OA

B

C

in with the in -

is connected across the tank cir-
cuit of the locked -in oscillator
through the coupling capacitor
shown in the diagram. The audio
frequency output from the dis-
criminator is fed through a de -
emphasis network to the audio
amplifier.

As previously stated the oscilla-
tor is designed to lock in at one -
fifth the intermediate frequency.
With an IF of 4300 kc the oscillator
plate circuit tank circuit is tuned
to 860 kc. When no signal is being
received the tube will function as
a normal oscilator. The amplitude
of the oscillation in a feedback
oscillator is determined by the cur-
vature of the Eg characteristic
and is usually so great that the
grid voltage swings well into the
curved parts of the tube charac-
teristic during the cycle. This
means that a distorted output cur-
rent is produced in the plate cir-
cuit, having component frequen-
cies 2w, 3w, 4w, . . . where w is the
natural frequency of the tuned
plate circuit. These harmonics are
applied to the No. 3 grid because
of the regenerative coupling. Fur-
thermore the No. 3 grid operates
with self bias and draws grid cur-
rent during the positive swings of
voltage. The grid current pulses
also contain the harmonics of w.

Suppose now that the signal
voltage of frequency 5w (4300 kc)
is applied to the No. 1 grid. Since
the tube is a nonlinear device and
operates as a converter, combina-
tion frequencies will be produced
equal to -± 5rw:4_-sw where r, s
0, 1, 2, 3 . . . Since the plate cir-
cuit is tuned to a frequency
w (860 kc l, the only frequencies
which will be amplified are those
of frequency w; the others will be
effectively bypassed. If r = 1, then
s = 4 or 6 will give the frequency w.
This means that either the fourth
or the sixth harmonics of the os-
cillator will beat with the incoming
signal, having a frequency of 5w,
to give the output frequency w.

This added 860 kc component of
the plate current caused by the
harmonics of the oscillator beat-
ing with the incoming signal is in
phase with the 860 kc current in
the oscillating plate circuit. The
circuit becomes stable in this con-
dition and the injected current
will "lock in" the incoming 4300 kc
signal with the 860 kc current in
the plate circuit. Since the in-
jected current has the same phas'e
and frequency as the normal cur -
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rent, it is merely equivalent to an
increased output from the tube.

Now suppose that the frequency
of the incoming signal is increased
somewhat. The effect of the fourth
harmonic will be to inject a cur-
rent of slightly greater frequency
than 860 kc into the tank circuit.
The sixth harmonic will also cause
an injected current of slightly less
than 860 kc; this will be consid-
ered later. Assume for the mo-
ment that the oscillator is not
locked in. In Fig. 3, OA is a vec-
tor rotating 860,000 times per sec-
ond and represents the normal
current in the oscillating tank cir-
circuit. Let AB be the injected
current of frequency slightly great-
er than 860 kc, from the fourth
harmonic of the oscillator voltage
beating with the incoming signal
voltage. This vector will rotate
slightly faster than 860,000 times
per second and thus will have an
angular velocity relative to OA
equal to the difference of the two
angular velocities.

The injected current AB has a
component AC in phase with OA
and another component AD, 90
deg. out of phase with respect to
OA. This resultant current OB is

applied to a tuned circuit tuned to
860 kc, which is at resonance with
respect to the current OC (860 kc)
and equals i. h. The quadrature
current AD is a leading current at
the instant shown by Fig. 3, and
the result is the same as though
an additional condenser C' is in
the circuit. The effect is to de-
crease the natural frequency of the
tuned circuit. An instant later, the
vector AB rotates and produces a
lagging component to reduce the
apparent capacitance and increase
the resonant frequency.

It is now evident that the oscil-
lator circuit in Fig. 2 behaves like
a reactance tube and swings the
frequency of the tuned plate cir-
cuit back and forth. It is easy to
see that if the frequency (31 the
incoming signal is approximately
five times that of the tuned cir-
cuit, a point will be reached when
the frequency of the tuned cir-
cuit becomes exactly one -fifth of
the incoming signal frequency.
When this happens the oscillator
will "lock in" with the incoming
signal. This means that the
amplitude and phase of the plate
current now remain fixed with
respect to the incoming signal;
vector AB now makes a constant
angle CAB with OA.

When the sixth and fourth har-
monics are both present simul-
taneously, it can be shown that the
result is a single injected current
of variable amplitude and phase.
This causes the frequency of the
tuned circuit to swing back and
forth in accordance with these vari-
ations; the process is very similar
to that already explained when
the fourth harmonic only is pres-
ent. Usually, the fourth and
sixth harmonics will be of unequal
amplitude and the effect of the
weaker one is to produce relatively
small variations in the other.

x
Fig. 4-Solid line is falling input capacitance of discriminator; dashed line is variation of ca-
pacitance needed to keep the oscillator in tune as the frequency is varied
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Fig. 5-Modification of a receiver to include the locked -in oscillator and reduced range dis-
criminator as well as a reactance tube and phase correcting network indicated that such an
arrangement provided superior noise reducing and adjacent channel selectivity

As previously stated, by restrict-
ing the lock -in range of the oscil-
lator to frequency variations in
the desired channel a material im-
provement in selectivity can be
obtained. It is necessary that the
lock -in range be adequate to fol-
low the frequency variations of the
received signal and in addition
provide for receiver mistuning and
frequency drift in the transmitter
and receiver.

The amount of fourth and sixth
harmonics on the No. 3 grid of
the oscillator is limited and this
limits the lock -in range. When the
deviation exceeds the lock -in
range the oscillator breaks out and
starts back toward the center fre-
quency since it is no longer con-
trolled. The oscillator may then
suddenly jump to a series of dif-
ferent frequency ratios such as,
. . . 36/7, 41/8, 46/9 . . . 5/1, . . .

44/9, 39/8, 34/7, . . . for short inter-
vals. The lock -in range for each
of these ratios is very small, and
the oscillator breaks out between
them. The result can be distorted
output.

I .tock range
When a discriminator is con-

nected to the oscillator, it changes
the impedance relations of the
tank circuit and increases the lock -
in range. The equivalent input
capacitance of the discriminator
circuit shown in Fig. 2 decreases
rapidly with frequency near the
center frequency of the oscillator.
If the oscillator tank circuit is to
be kept in tune over the operating
frequency range, the tank circuit
capacitance should decrease with
increasing frequency.

The discriminator input capacity
characteristic can be designed to
provide an apparent capacitance
change with frequency to nearly
match the requirements for tuning
the oscillator.

In Fig. 4 the solid line represents
the falling input capacitance of
the discriminator and the dashed
line is the variation of capacitance
required to keep the oscillator in
tune as the frequency is varied. If
the two curves have approximately
the same slope at the center fre-
quency f., the lock -in range will be
greatly increased since only a
small amount of reactive current
will shift the oscillator frequency
a considerable amount.

For small applied voltages the
lock -in range increases rapidly
from zero with increasing signal
voltage until it reaches a maxi-
mum, and it then decreases slowly
with further increase in voltage.
In practice, the screen and plate
resistors can be chosen to correct
this falling off of the lock -in range
with increased input. This corn -

( Continued on page 228)
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2-111141,10N VOLT X-RAY" TUBE

 The development of a two -mil-
lion volt sealed -off X-ray tube by
the Machlett Laboratories, Spring-
dale, Conn., for the first time makes
it practical to radiograph thick
metal sections by reducing the ex-
posure time, for example, from a
week with a million volt X-ray sys-
tem to less than an hour with the
new two -million volt tube.

The new tube shown in the ac-
companying photograph and dia-
gram is compact in spite of its high
operating voltage. It has a tungsten
cathode approximately 0.020 in. in
diameter located at the upper end
of the tube. This cathode is cen-
trally located at the end of a
column formed by 182 metal ac-
celerating anodes. The anode rings
are separated from each other by
glass insulation rings, the whole
unit being sealed to produce a
vacuum tight system. The voltage
between adjacent rings is 12 kv.
The accelerating column produces
the necessary velocity for the
electron stream.

Ultra fine focus

One of the requirements for this
tube, as established by the high
voltage laboratory at M.I.T., was
the production of a focal spot only
a few thousandths of an inch in
diameter, which can be compared
with other high voltage X-ray
tubes having focal spots approxi-
mately 1/4 in. in diameter. This was
necessary to prevent the concen-
trated beam energy from bringing
the target up to the melting point.
However, such a large focal spot
produces poor radiographic images,
particularly where pictures of thick
sections are made and when the
fault lies near the surface of the
object at the maximum distance
from the film. A point source of
X-rays is, of course, the ideal solu-
tion to this problem.

To achieve this extremely small
focal point a focusing coil is used,
giving a high intensity magnetic
field parallel to the motion of the
electrons. This produces a focusing
effect similar to that used in cer-
tain cathode ray tubes. The focused
spot achieved in this tube is only
0.010 in. in diameter.

The anode, or target, of the tube
is a block of gold approximately
one-half inch thick located at the
bottom of the column and per-

iccelerating column used to speed electrons in Hell'
sealed -off unit haring focal spot of but .010 inch

pendicular to the beam of electrons.
This target is a transmission type,
rather than the more conventional
reflection target, and the X-rays
are emitted in the same line taken
by the electron path. The pene-
trating power of the two -million
volt X-rays is sufficiently great to
render unimportant the filtering
action of the dense gold. The water
jacket surrounding the target end
keeps the temperature at a safe
value.

The focusing point in this tube is

sufficiently small to indicate a
0.014 in. thickness variation in a
16 -in. section.

In operation the tube is mounted
in a metal tank into which air is
pumped at from 200 to 400 lb. per
sq. in., the high pressure air acting
as the insulating medium. The high
voltage generator for operating this
tube is of the Van de Graf moving
belt type. The target end is oper-
ated at ground potential while the
cathode is at minus 2000 kv. The

iContinued on page 226)
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At left, R. R. Machlett, president of Machlett Labs., holds new 2000 kv X-ray tube. Cathode

end is at top and water jacketed target at bottom. At right is outline of accelerating column,
focus ccil, target and water jacket. X-rays are transmitted directly through target
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* National Electronic Conference Paper

TRANSIENT RESPONSE OF

 The performance of an amplifier
might, in principle, be completely
described in either of two ways-
one might specify the amplitude
and phase as a function of fre-
quency or, alternatively, one might
describe the transient response to
a delta function input. (A delta
function has infinite amplitude and
infinitesimal time duration. the in-
finity and the infinitesimal being
so related that the area under the
curve is unity. Otherwise said, it is
the derivative of a unit step.)
Either of the above gives a complete
description and from each the other
can be found-in principle.

When the circuits involved are
of the minimum phase type, as they
usually are, one can, in principle,
specify even less. For it is then
possible to specify the amplitude,
the phase or the delta function re-
sponse, any one determining the
other two. To this we add two state-
ments. First, the determination of
the remaining two responses from

by DR. W. W. HANSEN
Sperry Gyroscope Co.

Defining and craluating transient bandwidth, and
coupling schemes for one to one hundred stages

the given one is likely to be difficult.
Second, very slight changes in one
characteristic may produce large
changes in the other two. Thus one
can have amplifiers with almost
identical amplitude responses which
have very different phase responses,
etc. Thus from a "practical" point
of view it may appear that the
three responses are almost inde-
pendent whereas from a mathe-
matical point of view they are com-
pletely interdependent.

Which of the three is important
depends on the application. One
can find applications in which
knowledge, to moderate accuracy,
of any single one of the three suf-
fices. For example, in the repro-
duction of speech and music, it is
commonly considered that the am-
plitude response only is important,
almost any phase and transient re-
sponse will do. As a further exam-
ple, we may consider a receiver
whose band is made wide, not be-
cause the transmitter spectrum is

wide, but because the mean trans-
mitter frequency may vary and it
it desired that this should not cause
the output to vary.

An example in which the phase
response is of dominant importance
occurs when, as above, the trans-
mitter frequency can vary and it
is desired that the time delay of the
amplifier should remain unchanged.
An example in which the transient
response is the important one oc-
curs in television where the receiver
output should be an accurate dupli-
cate of the input (time delay being
allowed), but what the amplitude
and phase responses are is of no
direct importance.

Moreover, the distinction between
the three responses is not academic
for it is possible to construct ampli-
fiers with good amplitude but poor
phase and transient response and
ones with good phase but poor am-
plitude and transient responses. In
the third case, that of making an
amplifier with good transient re -

Shown here and on page 82 are the final results for a series of coupling schemes believed to include most of those likely to be used in practice
VI, and WT/WA as a function of the number of
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WIDE BAND AMPLIFIERS
sponse but which is poor otherwise,
not so very much can be done, but
even here variations of two or even
four to one in amplitude response
for the same transient response are
possible.

Until fairly recently most appli-
cations have made requirements
only on amplitude response. For-
tunately, both the computation and
measurement of amplitude response
are rather easy so that curves of
amplitude response versus fre-
quency are usually available when
desired. Moreover, it has been
found that it is usually possible to
condense the most important in-
formation obtainable from such a
curve into a single number called
the bandwidth.

Applications in which the phase
response alone is important are not
common and will not be discussed
further.

Transit response
Lately, applications in which the

transient response is the one of
real interest have become frequent.
Here difficulties have arisen. The
transient response is usually quite
difficult to compute and not too
easy to measure. As a result, the
transient response of amplifiers
used for transient response is often,
or even usually, not known. Also,
no single number, like the band-
width, has been suggested which
can be used as a measure of the

excellence of the transient response.
Usually the amplitude bandwidth
has been used. This has some justi-
fication for it can easily be shown
that a wide amplitude band is nec-
essary for good transient response.
But, while necessary, it is not suf-
ficient.

The reason for the continued use
of the amplitude bandwidth, in
cases where transient response is
the thing of primary interest, is
not that the logical mistake has not
been appreciated, but rather that
the amplitude response had some-
thing to do with the matter and
no other practically usable criterion
existed. So, lacking anything bet-
ter, the amplitude response has
been used.

It is the object of the present
work to improve this situation by
defining two numbers called tran-
sient bandwidths. Each is precisely
and simply defined and gives, in a
single number, a measure of the
excellence of the transient response
of the amplifier. Although the
numbers measure different things
in detail, it seems likely that for
most purposes only one need be
known. Should this prove true this
number may perhaps come to be
accepted as the transient band-
width. In any case, for lack of
time, the discussion today will be
confined to what is believed to be
the more useful of the two.

In the succeeding sections of this
paper, then, the following will be
done. As a preliminary, a precise
definition of amplitude bandwidth
will be given, along with some
background discussion. Next, the
transient bandwidth will be de-
fined, the reasons for the definition
given, and various general conclu-
sions drawn. Third, methods of
evaluating the bandwidth will be
discussed. Finally, evaluations will
be given for a variety of coupling
circuits believed to include almost
all those likely to be used and for
numbers of stages running from
one to one hundred.

Amplitude bandwidth
Before touching the main subject

of this paper, we need to make a
few remarks relative to amplitude
bandwidth. These are needed for
precision and will also serve a use-
ful purpose as an introduction to
certain points of view needed later.

Let the amplifier response be
specified in the usual way by a
complex function G(w) which gives
the output for unit input of radian
frequency (e. A certain frequency
is now chosen as the band center
of the amplifier. In what follows
we will, for brevity, take this fre-
quency to be zero. That is, we con-
sider only low pass amplifiers-the
changes required to take in band
pass amplifiers are regarded as

and for numbers of stages running from one to ens hundred. These results are in the form of graphs which show each coupling scheme, Via,
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needing no added discussion. Then
we define the amplitude band-
width as

WA 2 It IG(o)IIf I G (Or dw

Often it is convenient to introduce
a function g(w) = G(w)/G(o) which
is the gain normalized to unity at
band center. Then

(I)

WA -00 Ig12 die (2)

The bandwidth so defined is a
number such that the area under
the curve IG 2 is the same as the
area under a rectangle having the
same height at band center and a
width WA. This definition is inde-
pendent of gain and is otherwise a
perfectly reasonable definition.
Other reasonable suggestions might
be made, but this one seems sin-
gled out because it also has funda-
mental importance in determining
the noise output of the amplifier.
In fact, the above definition is
equivalent to saying that the band-
width is a number such that an
amplifier with uniform gain, equal
to G(o), out to WA and zero there-
after would have the same noise
power output as the actual am-
plifier.

It is interesting to note that if
the output F(t), resulting from the
application of a delta function to
the input, is known, then WA can
be found as

 oo
WA --DI I fl2 d t (3)

where f(t) = F(t)/G(o). That is,
WA is a measure of the output
energy resulting from excitation by
a delta function.

While there can be no doubt that

00

WA, as defined
above, is the most
useful single
number measur-
ing the amplitude
response other
definitions have
been used. Prob-
ably the most
common is the
width to the g =
.707 point. It is
fortunate that in
almost all cases
of practical inter-
est the width to
the 71 per cent
point and W.5 are
only very slightly
different. For ex-
ample, for a num-
ber of RC coupled
stages the differ-
ence is 6 per cent,
for a number of
shunt peaked
stages .5 per cent,
etc.

Now, how shall we measure ex-
cellence of transient response? A
rough description of what would
appear to be a logical procedure
follows. Suppose an input, which
is some chosen function of the time,
be applied to an amplifier and the
output recorded. Then we take the
difference between the output and
the input. This difference will be
an instantaneous measure of the
failure of the output to follow the
input.

For the usual reasons we square
this difference and integrate over
time and so get a measure of de-
parture of the amplifier output
from perfect following of the input.
This certainly seems a logical pro-
cedure though the details are some-
what nebulous. For example, how
is the gain of the amplifier to be
allowed for? Again, time delay is
usually considered no defect-we

must then allow for a translation
in time before output and input are
compared.

But, assuming such technical
questions can be answered, we must,
to proceed further, specify the "test
function." What are the character-
istics of a suitable test function?
It should contain all frequencies
and should be discontinuous enough
to constitute a suitably severe test.
Additionally, analytic and/or ex-
perimental simplicity would be
highly desirable.

Two functions immediately come
to mind, the delta function and its
integral, the unit step. Both can.
be used and we have developed the
theory for both to a considerable
extent. But because of time limita-
tions we will confine our discussion
to the use of the delta function. We
choose this because it is a more
severe test, because the analysis is
simpler, and because of the formal
similarities with the amplitude band
theory.

If then, we use a delta function
as a test function, we may argue as
follows: If the amplifier were per-
fect the output F(t) would be zero
except during an infinitesimal time.
The squared error is then the inte-
gral of F2dt.This must be normalized
in some way to make the answer
independent of gain and the ob-
vious procedure is to divide by
F,,,2 where F,,, is the maximum value
of F. This quotient is of dimensions
time. While specifying the transient
response in terms of time would
probably be the best procedure ab
initio it seems better at present to
take the reciprocal and get instead
an "effective bandwidth" in cycles
per second. Doing so, and intro-
ducing a constant which makes
WT = WA for a square pass band
with linear phase, we define

WT 2 4:12- (4)
F2dt 2ff 2d f WA

(Continued on page 218)

Table 1-Transient responses of amplifiers proportioned to have the same amplitude bandwidth

Circuit

Single RC

Two RC Stages

W,

1.00

1.00

Many identical
RC Stages

1.00

Perfect Baud Pass 1.00

Seven Stage
Stagger Tuned

1.00

4.00

2.16

2.00

1.00

1.21

4.00

2.94

2.82

2.00

2.20

f'dt

.125

.231

.250

.500

.413

Sixteen Stage
Filter Coupled

1.00 .54 1.28 .92
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FIVI "BURSTS" SHOULD DIMINISH

 In "Electronic Industries" for
July, 1944 (page 249), attention was
called to troublesome interference
on the high frequency FM bands,
due to the occurrence of "bursts,"
a phenomenon which has been un-
der study by the Federal Communi-
cations Commission. Since these
interfering "bursts" have been ob-
served up to levels in excess of
those required for satisfactory FM
reception and sufficient to take
control of FM channels at faraway
points, and have been heard up to
distances of 1400 miles from the
broadcasting stations, it is believed
that should such interferences con-
tinue or be augmented in the
future, serious difficulties might en-
sue in the use and allocation of FM
frequency bands.

In several public statements, Wil-
liam B. Lodge, CBS director of en-
gineering, has stressed the possi-
bility that such troublesome
interferences may markedly in-
crease with the rise in solar activity
incident to the coming sunspot
cycle whose maximum may be ex-
pected near 1948. While it is true,
as Mr. Lodge implies, that a fairly
close correlation has been found
between sunspot activities and criti-
cal frequencies which predetermine
long distance transmission condi-
tions, there are several factors that
might well bring about quite the
opposite of Mr. Lodge's conclusions
relative to FM.

Experience has shown that dur-
ing periods of minimum solar ac-
tivity, such as have occurred dur-
ing 1943-44, the relative tranquility
in the ionosphere favors long-dis-
tance transmission of certain fre-
quencies, and that constructive in-
terference o f such anomalous
transmissions with the FM bands
may be responsible for the spuri-
ous conditions that have been
termed "bursts."

With the increasing amount of
solar activity that may be antici-
pated accompanying the rise of
sunspot numbers during the next
few years, one may anticipate an
increase in cosmic static and fade-
outs due to sudden and irregular
excesses in ionization at ionospheric
and at lower levels in the at -

by Dr. HARLAN T. STETSON
Cosmic Terrestrial Laboratory, Needham, Mass.
Massachusetts Institute of Technology

Present ions must f ro riff hie 1111* 101119 It Ma Millis-
sions. since ionosphere disturbances are non at minimum

mosphere. Such static, however.
should be far less troublesome to
FM than to conventional broad-
casting. It may be reasoned that
a more disturbed condition incident
to increased ionization and energy
absorption in the lower layers may
preclude the very possibility of
"bursts" which have been notice-
able during the last two years when
solar activity has been at a
minimum.
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Certainly FM was sufficiently
widely used during the years of the
last sunspot maximum, 1937 and
1938, to have made possible many
observations of such "bursts" dur-
ing those years if this type of in-
terference had been widely preva-
lent. With the meager amount of
data at present available one might
well conclude that increasing solar
activity will be more favorable to
short distant FM reception than
otherwise.

It has long been known that in
the broadcast band there are cer-
tain zones of short radius around
the transmitting antenna where
bad interference results during a
sunspot minimum due to the =-
usually good transmission condi-
tions in the broadcast band from
distant stations. Such interference
often results in a degree of "mushi-
ness" troublesome enough when one
is tuned in to local stations. On
the other hand broadcast reception
from distant stations is invariably
superior during the quiescent state
of the ionosphere that accompanies
the lull in solar activity incident to
low sunspot numbers.

Careful observations during the
next year or two, with the begin-
ning of the anticipated rise in sun-
spots should give sufficient data to
test the validity of this hypothesis.
With the close of the war when the
large amount of radio data, now
restricted, may become generally
available, we shall probably find
the evidence that can more satis-
factorily predict the future of FM
on the frequency bands now as-
signed.

UHF MEASUREMENTS

The Engineering Department of FCC
late in September issued a "Report on
('HE Field Strength Measurments."
The data from which the report was
compiled were obtained under a proj-
ect for the continuous recording of
selected FM and television stations in
the frequency range from 42 to 84 mc.
Four types of signals are investigated:
(I) Tropospheric Signals; (2) Bursts;
(3) Sporadic E Signals: (4) Long-
distance F: Signals. Results of the in-
vestigation are charted.-Editor.
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SOUND AMPLIFICATION

 In almost every phase of mod-
ern construction, whether it be air-
fields, railroad yards, auditoriums,
stadiums, etc., the factor of size is
ever increasing. Where once a
megaphone sufficed to augment the
voice to do a particular job, it has
been customary to use multiple
speaker installations requir in g
heavy duty amplifier systems, run-
ning into many hundreds of watts
output to drive them. It has not
been too difficult to design an
amplifier with, say, 100 watts out-
put and a horn speaker unit to go
with it, although tubes and trans-
formers (especially the latter)
capable of handling a wide fre-
quency range at that power are
neither simple or cheap.

The line of least resistance, when
it came to covering greater areas,
is usually to use many speakers in
parallel, with a larger audio ampli-
fiers, or several multipled smaller
ones. Some applications, where the
requirements would call for many
kilowatts of audio power, have ex-
ceeded the point where the eco-
nomical production of voice -modu-
lated energy and its conversion into
sound waves is possible and a re-
analysis of the whole problem has
taken place. For this reason a fur -

Multiple parallel slit orifices, separately modulated
by voice operated vane, give high degree of linearity

ther report* on the sound system
developed by Dilks, Inc., is of in-
terest.

During the last few years much
work has been done in regard to
the sound energy requirements for
interior installations (in audi-
toriums, etc.), where such factors
as reverberation, absorption, etc.,
have been thoroughly investigated
by the acoustical engineering pro-
fession.

In the open, however, the solu-
tion is not so easy, in spite of the
usual absence of the factors of re-
verberation or reflection. While
such a simple factor as wind, which
may be moving only 3 per cent as
fast as sound wave travels, might
seem to be inconsequential in af-
fecting its intensity, actually it is
found that wind effects can influ-
ence the normal attenuation of
sound over a field many times the
normal value-either aiding or de-
tracting according to conditions.
And it is not always true that a
sound traveling against a "head"
wind will decrease the distance
that it travels either!

Ordinary observations show that
a wind will usually blow loose arti-
cles upward. Wind rarely travels in
a horizontal path. Actually wind
velocity increases as its height off
the ground is increased, at least for
moderate heights. With a tail wind

*"Sound Coverage for Airports," page 76,
"Electronic Industries," May, 1943.

the sound wave -front will there-
fore move faster at a small height
than at the ground surface. Thus
the wave -front tends to bend down-
ward and sound from a part of the
ray that originally was projected
slightly upward by the horn,
reaches the observer at ground level
along with the normal sound
"quota." The character of the land
surface and its vegetation, etc., will
also cause many local disturbances
and whirls when wind blows that
cause erratic effects on the wave -
front.

These gusts and whirls produce
irregular disturbances which re-
duce the intelligibility of speech
and add to the observer's impres-
sion of "distortion." Similarly a
head wind has the reverse effect
and sound is likely to take an in-
creasingly elevated path and go
over the head of an observer on the
ground.

Other effects

Humidity and temperature are
also important factors which com-
plicate the problem still more. A
uniform temperature gradient ver-
tically will produce the same sort
of wave -front distortion, although
for another reason: here the
velocity of the sound wave is altered
-as it is proportional to the square
root of the absolute temperature.
If the temperature increases with
height, the sound will be refracted

Fig. 1-Typical Dilks unit. Air enters through filter at bottom. Fig. 2-I Right) Fixed orifice
plate at left and the vibrating armature plate at right, showing multiple slit orifices
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BY AIR MODULATION
toward the ground, but as is the
usual case the air becomes cooler
with height, the sound is elevated
and is lost to an observer on the
ground. Both of these effects are
important, and it sometimes hap-
pens that a head wind will ap-
parently increase the sound in-
tensity!

Inevitable horizontal disturbances
in the temperature gradients, such
as the heated aii columns that are
so important to the pilot of a glider,
produce smaller refractions result-
ing in lost syllables, quiet pockets
and therefore a reduction in intel-
ligibility.

At sea, the combination of effects
often brings about surprising re-
sults. Certain sounds may be re-
flected forward upon striking the
water at an angle. Another condi-
tion that is noted-the temperature
of the water may be seasonally out
of phase with the general tempera-
ture of the air, although the air in
contact with the water may be closer
to the latter's temperature. Thus
the distance sound travels over
water (on account of the tempera-
ture gradient refraction) varies to
a large degree upon the season, and
this also is true over land, although
to a less noticeable degree.

Nowhere above has the phe-
nomena of neutralization been con-
sidered in the problem. It is evi-
dent that the surface wave -front
and that which has been refracted
downward by wind and temperature
may interfere, so that at certain
points a selective frequency attenu-
ation is noted.

Since, heretofore, long distance
listening has been confined to
noises such as gun fire, fog horns,
explosions, etc., which have either
monotones or else no characteristic
frequency, such interference effects
have been noted only as points
where such sounds were not heard
or were abnormally loud. With high
intensity voice transmission these
phenomena will have to be studied
by acoustical experts with all the
precision that has been applied to
sound system studies of auditoriums
and enclosed spaces. The net result
is. that for any unusually wide
coverage of sound, it becomes neces-
sary to use high intensity sources,
to insure adequate distances.

A volume of air, when compressed
contains potential energy which
will be released when expansion is
allowed. If the release constitutes
a continuous streamline flow no
sound is generated unless resonance
effects are created by turbulance,
intentionally or otherwise as in a
whistle. If a stream of compressed

Fig. 3-Cross-sectional view of Dilks fluid flow unit. The automatic adjustment -stabilizing
arrangement is shown in the white central section

air is modulated or its escape rate
intermittently altered, sound waves
are created (if the modulation rate
is in the audible range). Experi-
mental evidence indicates that the
sound intensity is probably propor-
tional to the square of the pressure
at which the air is held.

No matter what the source of
sound. by its fundamental nature
some means of compressing air

must be provided, and the efficiency
of any system depends on the effi-
ciency of the source of compressed
air considered as a simple air pump,
together with the effectiveness of
the modulation system.

A diaphragm loud speaker is not
a very efficient mechanism in this
regard, no more than a diaphragm
pump is a very effective fluid pump.
When a large diaphragm is used,
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Portable units arc operated by either electric or gas engine drives. Fig. 4 shows a form of
the latter, with source of power for amplifier and air compressor mounted integrally on the
gasoline engine base, Fig. 5

the coupling to the air stream (or
loading) may be theoretically quite
effective, but here practical con-
siderations show that it is difficult
to drive a large diaphragm equally
over its whole area, especially at
high frequencies, and phase dif-
ference effects become to be trou-
blesome. Considering the fact that
a speaker has to be operated by
expensively - produced audio fre-
quency energy it is not surprising
that the trend is toward other sys-
tems whenever high intensity sound
coverage is considered. It is also
reasonable to see why the systems
of modulating a stream of com-
pressed air as it escapes into the
atmosphere has been the most logi-
cal development, since it has so
many counterparts in nature.

One's vocal cords function in just
this way. It is probable that if a
person's vocal cords had to supply
the total energy of speech and
music, instead of modulating the
air stream from the lungs, the
speaking habits of mankind would
be considerably abridged! When the

simplicity and economy of pro-
ducing high air pressures with
modern motor -driven compressors
are considered it becomes evident
that here is the basis for an ideal
system, once the principle whereby
the modulation is effected was ar-
rived at.

Many investigators have worked
on this problem during the last
fifty years or more, and many
modulation principles have been
advanced, but the unilateral differ-
ential of pressure affected the
operation of the voice -operated air
valve and usually introduced such
a large harmonic content, that the
device gave inadequate response for
the reproduction of music and
speech. The air valve had to be
forceful enough to operate against
the air stream in one direction and
yet withstand the pressure when
moving with the flow. The matter
of unilateral operation is always to
be considered in any kind of sound
reproduction system -a true bal-
anced unit always giving least
even -harmonic distortion. This mat-

ter is the one main difficulty that
must be overcome with any air
modulated system.

These objections have been prac-
tically overcome in the Dilks, Inc.,
sound unit design, shown in Fig. 1,
and a series of sound amplifier sys-
tems have been developed by that
organization to handle a great many
sound amplifier applications of a
magnitude rarely attempted with
the power amplifier - diaphragm
speaker system.

A typical Dilks unit operating at
20-25 lbs. pressure and requiring
15 or 20 watts of audio power is
shown in Fig. 1. The air valve
utilizes the combined flow from a
great number of parallel slit ori-
fices from which the compressed
air egresses into the throat of a
horn, each slit being separately
modulated by the movements of a
voice -operated vane, of a very un-
usual construction, as seen in Fig. 2.

if y reyis i rem en I s

Before describing the nature of
this modulation, some details of the
conditions whereby sound waves
can be generated by compressed air
waves may be of interest. Actually
in any horn system compressional
waves are produced by any kind of
speaker unit and the resulting
sound wave intensity depends upon
the maximum instantaneous pres-
sures and their rate of change. Be-
yond the generating unit, that is-
in the throat of the horn and
thereafter, any system of sound
generation will give identical re-
sults, provided the same pressures
and momentary acceleration rates
have been produced at the various
frequencies.

Fidelity is therefore a matter of
making the pressure wave propor-
tional to the electrical input poten-
tial at each instant. In the
diaphragm system a non-linear re-
lation between displacement and
applied force always exists, since
the diaphragm tautness Increases
rapidly as it moves away from the
mean position. In the compressed
air system a non-linear condition
exists, on account of a somewhat
non -proportional release of air as
the valve moves away from its seat
(where complete cutoff would take
place). Actually the vane must be
floating during use and never be-
come seated or the resulting chatter
would completely destroy the qual-
ity-the same as occurs when the
armature of an ordinary speaker
hits the pole faces.

After the discovery that a high
degree of linearity could be obtained
only by diverting the air stream
through a large number of narrow
(.006 in.) slits, and modulating each
separately, could full and instan-
taneous control over the whole area
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of the orifice be attained. Even
then it was necessary to effect full
control by extremely small move-
ments, with the armature of the
valve normally open only 0.0006 in.
at 25 lbs. pressure. Another im-
portant factor was that the median
position of this armature must be
held fixed at the point where great-
est linearity is maintained - irre-
spective of a possible differential
between the compressed air tank on
one side and atmospheric pressure
on the other. This self -compensat-
ing feature that permits a lightly
suspended armature capable of be-
ing easily moved by small changes
in current in the electrical circuit,
and yet withstands the high pres-
sures of the compressor is shown in
Fig. 3. The slotted armature (A) and
its facing plate (B) are in contact
at face (G) at zero pressure. The
armature swings on a torsion spring
(S) but its motion is further limited
by an auxiliary spring (T) at its
opposite end. As the air input pres-
sure is increased, the diaphragm
(D) moves outward moving the
lever (E) with it against the adjust-
able spring force (C), the latter
being adjustable for any operating
pressure. The lever (E) pivoted at
the opposite end is lined through a
flexible coupling arrangement (F1
to alter the tension of spring (T)
in such a way to move (A) away
from (B). The flow of air through
the slits then starts. The rate of
flow is delicately balanced since the
mean value of the gap is established
by that pressure. The greater the
pressure setting the greater the
opening. This permits the most effi-
cient flow to be maintained at all
possible operating conditions, and
further permits the use of very
small armature movements.

The small movement produces a
high degree of modulation linearity,
while a larger excursion would re-
sult in some sort of reciprocal law
characteristics. However, after the
mechanical problems attending the
easy production of the valve ele-
ments were finally solved at Dilks,
satisfactory modulation levels were
attained in spite of the small move-
ments. It will be noted from Fig. 2,
that the armature has longitudinal
slots that are offset from similar
slots in the orifice plate. When the
armature is close to the latter the
air is essentially cut off. At the
other end of its passage maximum
flow occurs. This flow passes into
the transverse channels in the
armature (to be seen in the photo-
graph Fig. 2) which equalize the
flow paths in all parts of the sys-
tem, so that all modulated air
"lamina" work together to produce
a single wave front at all fre-
quencies.

Eighteen cu. ft. of air per minute
compressed to 25 lbs. pressure,

would be reduced to a little over
six cu. ft. Conversely if this six ft.
is released, it again expands to 25
ft. and produces an air movement

. away from the release point. If this
release is in accordance with a
modulation signal, a varying wave
front results, in every way identical
to any sound wave.

Theoretical considerations of this
modulated air stream brings out
many interesting mathematical re-
lations, which will not be taken up
here. There is no standard way of
stating the efficiency of such a sys-
tem in ordinary terms. In compar-
ing electrical energy input with the
resulting sound output for one
series of tests, an efficiency of many
thousand per cent was indicated if
compared with the efficiency of a
regular diaphragm unit which is
less than 20 per cent. This is due
to the introduction of an "amplifier
effect" by the modulation principle.

Economics
Actually the system would have

to consider the operating cost of
a fixed potential compressor as a
source of the air pressure, the same
as the cost of direct current must
be considered in the case of the
usual heavy duty audio amplifier.
There is no problem here in either
case, even for portable speaker sys-
tems, as Fig. 4 shows a gas engine
operated system.

The usual Dilks unit operates at
20 to 25 lbs., but here the best value
is a compromise. Higher pressures
give much greater outputs but the
harmonic distortion also increases.
The character of the transmission
handled and the need for fidelity
will establish the optimum pressure.

Referring to Fig. 2, the body of
the orifice plate grid reed, made of
24 ST aluminum alloy, has a series
of slots .006 in. wide and a series of
bars .015 in. wide forming the
modulating surface.

The slots are approximately 11 '16
in. long, the bars of the same
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length. A piece of metal .015 in.
thick, .020 in. wide, 11 16 in. long, is
exceedingly flexible. To obtain the
modulating area desired, which is
the combined length of the edges
of bars, narrow bars are necessary.
These bars must conform to a semi -
piston action while under a vibra-
tion, and must not vibrate, distort
or deform to any degree to avoid
distortion.

If the bars of the armature were
not rigidly reinforced by some
structural means, a muffled rattle
or reedy effect would be noticed.
The bars would also crystalize.
Each bar vibrates at its own
natural period; i.e., nodes, anti -
nodes and segments which are
natural periods and, of course,
cause extraneous noises to be in-
troduced into an otherwise pure
sound. Therefore to strengthen
these bars, the body of armature
grid reed has a series of holes
drilled through the narrow dimen-
sions of the piece. The slots are
then cut deep enough to intersect
the transverse ports in body or
armature grid reed. A series of
conical ports are drilled through
the top of body of reed terminating
in the transverse ports to allow an
even distribution of air to the
transverse ports.

One method by which potential
sound intensity of a given trans-
mitter may be determined without
elaborate set-up and instruments,
is to find the modulating area of
the slotted stator plate and the lo-
cation of the rotor grid reed rela-
tive to it. This, with the volumetric
flow of the fluid and the pressure
permit a close estimate of the pos-
sible sound intensity at 100 ft. on
the axis of the baffle, to be de-
termined assuming no obstructions,
and measured over level terrain.

The total modulating area is effec-
tively equal to the linear strength of
the edges surrounding all slots in the
fixed plate. In the model S-34 unit,
the slot apertures in stator grid are
11/16 in. in length. The armature
is located in the high pressure side
(that is in the lower resonance
chamber). The operating pressure
is 22 to 25 lbs. The volumetric flow
is 15 cu. ft. per minute, at at-
mospheric pressure. There are 34
slots in the plate. With this con-
struction, with the armature reed
located in the high pressure side,
tests show an approximate intensity
of 130 db for signal and 120 db for
voice at 100 ft. on axis of baffle. If
the same armature were located in
the upper resonance chamber (low
pressure side) all other conditions
remaining equal, an intensity of 118
and 110 db only would be produced.

The overall fidelity of the system
depends to a large extent on the
characteristics of the horn and its

(Continued on page 2281
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* National Electronic Conference Paper

TUBE PERFORMANCE AT

 Conventional representation of
the equivalent network of a vacuum
tube usually takes the form of Fig.
1. At (a) is shown the schematic
diagram of a triode and at (b) is
shown the equivalent circuit net-
work. Such a representation was
found to be entirely satisfactory at
low frequencies. At moderately high
frequencies the capacitances Co,
C,,, and Cltp gave a little trouble. At
quite high frequencies, however,
troubles really begin and they mul-
tiply very rapidly with further in-
crease in frequency. None of the
elements forming the circuit re-
mains quite independent of fre-
quency, and some of them in fact,
vary very rapidly at frequencies
where the transit time of the elec-
trons across the tube becomes an
appreciable fraction of the period
of the high frequency signal ap-
plied. Lead effects add a further
complication.

At first sight, it would seem that
these complications are unavoid-
able. There are three useful ex-
ternal terminals to the tube, and
it would appear that the general
form of the network diagram in
Fig. 1 should be adequate to express
the performance under any and all
conditions. This in fact may be
perfectly true, but does not indicate
that the form of the diagram is
suitable for expressing the high -

Fig. 1-Conventional representation of vacuum
tube network

by F. B. LLEWELLYN and L. C. PETERSON
Bell Telephone Laboratories

Physical and gualitatire inrestigation of electron
stream action in terms of equivalent networks

frequency performance in the sim-
plest way.

To see that this may be so, it is
helpful to look inside the vacuum
tube at what actually makes it tick,
namely the electrons themselves,
and inquire whether the diagram
of Fig. 1 conforms most closely with
the forces which act on the electron
stream or whether the diagram, in
fact, includes as part of the vacuum
tube structure a number of ele-
ments that are disassociated from
the electron stream itself, and
therefore may be represented by
simple passive network elements of
inductance, capacitance, and per-
haps even resistance.

Eliminating con f

Such elements contribute nothing
but confusion to the complete vac-
uum tube picture. If it were found
to be possible to separate them from
the actual electronic portion, it
would seem that an important sim-
plification should result. The pass-
ive network elements would be
grouped with the external circuit
elements, and the vacuum tube per-
formance, in so far as it involves
the electron, would be predicated
upon a much simpler diagram.

That such a procedure is quite
feasible was shown in a paper by
the present authors which was pub-
lished last March. The present
paper differs from that one only in
that it attempts to attack the prob-
lem from the physical, and qualita-
tive, viewpoint rather than from
the mathematical and more quanti-
tative one previously employed.

To do this, attention must be di-
rected toward the electron stream
itself rather than diverted to con-
sideration of the electrodes and ex-
ternal geometry of the tube. For
example, the electrons start from a
cathode, pass through the grid, and
finally wind up at an anode or
plate. It is then obvious that the
complete trip from cathode to plate

*L. C. Peterson and F. B. Llewellyn, "Vacuum
Tube Networks," Proc. I. R. E. March, 1944

may be subdivided into two stages,
or regions. The first one corresponds
to the space between the cathode
and grid. The second one corre-
sponds to the space between grid
and plate. Each of these regions
may be treated as an entity. The
entire behavior of the electrons
within it can be determined as soon
as the terminal conditions are
known.

In so far as the alternating -cur-
rent performance of the tube is
concerned, and for "small signals"
in the usual sense, these terminal
conditions are only two in number
for each region. It is convenient to
select the first condition as the
alternating -current component of
the electronic current (as distin-
guished from the capacitive, or dis-
placement current) which enters
through the inflow of electrons. For
the second terminal condition the
alternating -current component of
the velocity of the entering elec-
trons is taken.

In this way, it is possible to build
up the equivalent -circuit structure
of any region in terms of conditions
in the preceding region, and hence
ultimately in terms of conditions in
the region across which the input
signal is injected.

For example, consider a simple
triode with cathode, control grid,
and plate. The first region would
be the one between the cathode and
the plane of the control grid. As
such tubes are usually operated,
more electrons are emitted by the
cathode than are drawn off by the
anode through the control grid.
This condition is one of "complete
space charge." The average of the
emission velocities of the electrons
is quite small and hence the ter-
minal condition depending upon
initial velocities vanishes. For the
same reason the coefficient in the
term that depends upon the initial
electron alternating current van-
ishes. This leaves only a relation
between the alternating voltage
across the region and the total cur-
rent through it.

When such a relation is linear
(as it is in this case for small alter -
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nating currents) it defines an im-
pedance. The whole alternating -
current behavior of the electrons
between the cathode and the plane
of the control grid may consequent-
ly be represented by a simple im-
pedance, as in Fig. 2, where the
reciprocal of the impedance is
shown as the admittance, y11.

Fig. 2-Equivalent network between cathode
and plane of the control grid
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Fig. 3-Diode admittance with complete space
charge

It is true that this admittance de-
pends upon the transit angle of the
electrons, but it can be calculated
once and for all, and, in the ideal
case where initial velocities are dis-
regarded altogether, is shown in
Fig. 3. Actually the initial velocities
add a loading component so that
the negative -conductance portion
between transit angles of 1 and 11/4
cycle is usually (but not always)
swamped by the resulting positive
conductance.

From the conditions in this first
region, it is possible to determine
the alternating -current components
of the electron current and electron
velocity of the electrons entering
the second region; the one between
the control grid and the plate. In
this region, as tubes are usually
operated, the degree of space charge
is very small. It results that the
effect of initial alternating -current
velocities may then be disregarded,
and the whole effect of the elec-
trons from the first region upon
those in the second, may be repre-
sented by a transadmittance to-

gether with an internal admittance.
Moreover, for the small degree of
space charge usual between grid
and plate of most tubes, the inter-
nal admittance takes the form of a
simple capacitance. Its numerical
value may be calculated by assum-
ing the grid and plate to be solid
sheets of metal.

Thus, the equivalent diagram of
the region between grid and plate
is shown in Fig. 4. The internal ad-
mittance ym is a simple capacitance,
whose value is easily calculated.
The transadmittance, y12, may be
incorporated in an internal gener-
ator whose value is (y../y.) V,
where V. is the applied signal
voltage between the plane of the
grid and the cathode.

Course of electrons

The complete course of the elec-
trons from their emission at the
cathode to their final arrival at the
plate has been followed. The result
may be shown diagrammatically by
placing Figs. 2 and 4 end -on -end as
shown in Fig. 5. This gives the
essence of the vacuum tube, the
electron stream itself, separated
from the entangling alliances of ex-
ternal connections and actual physi-
cal terminals. However, in order to
function, the tube must have these
external connections. The electron
stream being up in space, so to
speak, is utterly useless without
some way of connecting it to an
external circuit.

Great care has been taken in the
foregoing to speak always of the
"plane of the grid" and not of the
"grid." This is because the signal
voltage at the plane of the grid
means the voltage effective directly
on the electrons passing through
that plane. It is appreciably differ-
ent from the signal voltage on the
grid wires themselves. Therefore
the problem arises of finding the
equivalent diagram between the
equivalent plane of the grid and
the grid electrodes themselves.

In the case of a negative grid.
this is not at all difficult. Because
of its negative potential, no elec-
trons flow to the grid wires. The
relation between the alternating -
current potential of the grid plane
and that of the grid wires must be
linear, and because of the absence
of electrons, must therefore define
a simple capacitance. The grid is
thus easily disposed of.

By adding this capacitance be-
tween the grid and its equivalent
plane to the diagram of the elec-
tron stream shown in Fig. 5, the
complete diagram of a triode is
finally built up as in Fig. 6. It is
valid even at frequencies where the
transit time of the electrons is a
large number of cycles.

The magnitudes of most of the
elements are not difficult to deter-
mine. Thus, the µ of the grid is the
reciprocal of its screening factor,
and is equal to the ratio C./C.. The
magnitude of the transadmittance
y. never varies more than 25 per
cent from the low -frequency value
of gm, although its phase rotates
continually as the transit angles in-
crease. The phase is not equal to
the transit angle, but is given by
Fig. 7 for small transit angles, and
more generally by the graph of
Fig. 8.

For larger transit angles, Fig. 8
shows the phase as a function of
the transit angle between cathode
and grid. The assumption is made
that the grid -plate transit angle is
very small. The main thing to ob-
serve from these figures, is that the
phase of the transadmittance does
not vary as rapidly as the electron -
transit angle, at least until the
transit angle between cathode and
grid becomes quite sizeable (greater
than 5 radians). For smaller tran-
sit angles, the phase of the trans -
admittance is only 11/30 of that of
the electron -transit angle between
cathode and grid.

The diagram of Fig. 6 for the

9a:

Fig. 4-Equivalent diagram of grid -plate
region
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Fig. 5-Equivalent diagram of complete elec-
tron stream from cathode to plate

Fig. 6-Complete diagram of triode
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triode is particularly suitable for
use at very high frequencies, where
the impedance of the capacitances
C.. and C. is not much greater than
the circuit impedances connected to
the external terminals. At lower
frequencies, these impedances of
the capacitances become very high.
At the same time, the internal gen-
erator becomes very large, and we
approach the condition of an in-
finite voltage sending a finite cur-
rent through an infinite impedance.
Evaluation of the resulting inde-
terminate gives the correct answer,
but shows that the older conven-
tional diagram is the more suitable
one to use for these very low fre-
quencies. For the very high fre-
quencies the newer diagram is sim-
pler.

Best provred re
In the intervening frequency

range, the best procedure found
thus far has been to use the newer
diagram, with the evaluation of the
indeterminate condition as given
in the aforementioned paper, "Vac-
uum Tube Networks" in the Pro-
ceedings of the Institute of Radio
Engineers for March 1944. In ap-
plying this, it frequently is found
helpful to perform the analysis of
the particular circuit at hand, in-
cluding the connected external im-
pedances, before attempting to in-
sert the detailed expression for the
transadmittance.

Exactly similar methods may be
extended to tetrodes and pentodes
as were described above for triodes.
The only added complication occurs
because electrons actually flow to
positive screens. This fact causes
an added ,u -generator to appear in
the screen branch of a tetrode, but
its magnitude is small when the
direct current to the screen is small.
Fig. 9 shows the diagram.

The capacitances C.. and C a are
calculated as though the grid and
screen were solid metallic sheets.
The reciprocals of the screening
factors of the grid and screen give
the values of C. and C. through the
ratios

At. =- M. = C./C22
Again, the magnitudes of the

various transadmittances, y.., y13, y.
remain fairly constant as the fre-
quency is varied over very wide
ranges. The phase angles increase
regularly, but are less than the
electron -transit angles.

If this diagram for the tetrode at
very high frequencies begins to look

complicated, it can only be pointed
out that a direct extension of the
conventional diagram is more so!
If the screen were perfect in Fig.
9, then the generator in the screen
lead would vanish and the imped-
ance of the condenser C. would be-
come zero, giving a complete short
circuit between the point A. and
the screen. In such an event it is
easy to see that the output becomes
a segregated system. The presence
of an appreciable impedance be-
tween A2 and the screen provides a
feedback, just as in the more con-
ventional diagram, a capacitance
between plate and end is indicative
of feedback.

Stray i eta pedancev

In these newer diagrams it is eas-
ier to introduce the effect of stray
impedance in the leads to the vari-
ous electrodes. By being completely
segregated from the electronic
stream, these strays do not become
confused with the active portion
of the tube, and hence may be re-
garded as belonging with the ex-
ternally attached passive circuit.

To show the generality of the
viewpoint presented by the methods
leading to these vacuum tube dia-
grams, their application to tubes
operating on the velocity -variation
principle is useful. The diagrams
have precisely the same general
form as those given above. The
magnitudes of the capacitances are
calculated in the same way. The
magnitudes of the transadmittances
are different, of course, but the
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same general analysis gives them
in a simple form.

Except for some relatively minor
phase shifts produced by transit
angles across the input and output
cavities, the phase of the transad-
mittance of a velocity -variation
tube varies directly with the elec-
tron -transit angle across the drift
space. In this respect the effect on
phase is similar to that in the grid -
screen region of a space -charge
control type of tube. However, in
point of magnitude, the latter tran-
sit angle is usually made as small
as possible, while the former must
necessarily be quite large, since it
enters directly into the magnitude
of the transadmittance of the ve-
locity -variation tube.

When all is said and done, the
results of this investigation consti-
tute one more step in the direction
of reducing all of the various effects
which take place within an electron
stream to a form where they can be
represented by a network. In most
cases, the impedance elements
forming this network are simple
passive circuit elements, usually
capacitances. The active effect of
the electron stream is then rele-
gated to a set of transadmittances.
These represent the effect on any
succeeding region of forces which
act on the electron stream in pre-
ceding ones. In the case of space -
charge control tubes their magni-
tude is nearly independent of fre-
quency, even for very large transit
angles. In velocity -variation tubes,
their magnitude depends largely on
the transit angle in the drift space.

In the space -charge control tube,
the amplification is largely limited
by a loading impedance which ap-
pears across the input electrodes
and by circuit losses, but not by a
loss in transconductance magnitude,
except in those cases where the
electron stream becomes so con-
fused by its passage through grids
and by the effects of initial random
velocities as to lose coherence of
transit angle for groups of electrons
emitted simultaneously.

Ship Midi° Compass
Called the first test of the con-

ventional aircraft -type radio com-
pass applied to scheduled steam-
ship operation, a unit made by the
Bendix Aviation Corp.'s Radio Divi-
sion was installed on a Pere Mar-
quette ferry operating between
Michigan and Wisconsin ports. The
compass, tuned to a broadcasting
station on shore, provides the pilot
with a continuous bearing and di-
rection indication as the ship sets
its course. If the experiment is a
success, similar installations are
contemplated on a large number
of Great Lakes freighters.
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* a ciona I Electronic Conference Report

ENGINEERS TALK SHOP

 The first annual National Elec-
tronic Conference, which wound up
in Chicago on Saturday, October 7,
after three crowded days made at-
tendance history. More than 2,100
engineers, scientists and executives
of radio and allied organizations
registered for the sessions and
filled to overflowing the three au-
ditoriums in which meetings were
held simultaneously.

The lengthy program, divided
roughly under three generic topics
(Radio, Television and Communi-
cations; Industrial and Medical
Electronic Applications; Electron
Theory) included no less than 54
addresses, mostly illustrated with
slides. They ran the gamut from
the elementary to the far advanced.

That the Conference will be per-
petuated was assured by the an-
nouncement that the second an-
nual gathering will be held in Chi-
cago, in October, '45, and by the
current sponsors, who are the Illi-
nois Institute of Technology, North-
western University, Chicago Sec-
tion of the Institute of Radio
Engineers, Chicago Section of the
American Institute of Electrical
Engineers and the Chicago Tech-
nical Societies Council.

Equipment exhibit

Supplementing the technical dis-
sertations, a small exhibition of
electronic equipment served to in-
terest delegates during the few
brief intervals away from the meet-
ing rooms. Participants included:
General Electric Co.; Westinghouse
Electric & Mfg. Co.; Sherron Elec-
tronic Co.; Tobe Deutschmann
Corp.; Radio Corp. of America;
Langevin Co.; Allis-Chalmers Co.

Ralph R. Beal, assistant to the
vice-president in charge of RCA
Laboratories, opened the confer-
ence with an urgent plea "that in-
dustrial research never relinquish
the harmonious cooperation with
the Army and Navy which has been
so closely developed during the
war.

"If our armies, battleships and
bombers are equipped with the lat-
est devices of science, no nation
will be anxious to seek a fight,"
said Mr. Beal. "We know how de-
structive the weapons of science

First National Electronic Conference. draws great crowd
of 2100 to Chicago to hear and discuss 51 addresses

have been in this war. We know
what the robot bomb has done; it
makes us shudder to know what
might happen were additional
forces of science harnessed to its
deathly wings. I can tell you,
without revealing any military se-
crets, that based upon what I have
seen developed for warfare in the
science of radio -electronics alone,
another war would be much more
destructive."

"Wired" addresses

Of the 54 papers presented in the
three days several are published in
this issue of Electronic Industries.
All are to be published in full in
"Proceedings of the National Elec-
tronic Conference," which, it is an-
ticipated, will appear late in No-
vember or early in December. Reg-
istrants are each to receive a copy;
additional copies are to be made
available at two dollars.

A high light of the dinner which
brought the first day's sessions to
a close were transcription addresses
made by means of a wire recorder,
sent to Washington for the pur-
pose, by Major General Harry C.
Ingles, Chief Signal Officer of the
Army, and Rear Admiral Joseph R.
Redman, Director of Naval Com-
munications.

Both General Ingles and Admiral
Redman highly lauded the per-
formance of the electronics indus-
try during the war. General Ingles
stated that "my message to you
from the War Department is, first
of all, a message of congratulation
-during the last three years the
Army Signal Corps has had to ask
for some virtually impossible things
from the electronic engineers of
America." Admiral Redman com-
menced to say "that electronics has
played a major role in the war and
will continue to play such a role is
a conservative statement. The sci-
entists of the Allies have pitted
their wits against the Axis scien-
tists, particularly in the field of
electronics, and we believe that our
scientists are winning their end
of this war.

"That our electronics scientists
and manufacturers have been ful-
filling their roles with distinction,"
Admiral Redman added, "is attest-

ed by the fact that various Jap
commanders are bewailing their
lack of these very important and
essential electronic weapons which
the United States Navy is using
against them daily. The Navy is
truly grateful to you who have la-
bored so effectively to provide us
with these new electronics equip-
ments. Admiral King, Commander -
in -Chief of the United States Navy,
has directed me to express his ap-
preciation to the electronic indus-
try for the wonderful tools you have
provided and which are proving so
effective against our enemies.''

Following are abstracts of nearly
all the papers not appearing in
greater detail on other pages of
this issue.

Television
Reflective Optics in Projection Television-

I. G. Maloff (RCA) and D. W. Epstein (RCA
Laboratories): A number of reflective optical
systems suitable for projecting television
images with diagonals ranging from 25 in. to
25 ft. have been developed. The RCA system
consists of a spherical front -surface mirror
and an aspherical lens, positive in the central
portion and gradually changing into negative
near its periphery. The gain in illumination
on the viewing screen is about six -fold and
image quality is very satisfactory. High cost
of the aspherical lens has been overcome by
the development of a process for molding
plastic lenses.

Color and Ultra -High Frequency Television
-P. C. Goldmark and Robert Serrell ICBS) :
This paper discussed the present problems and
probable future developments of television.
Emphasis was placed on the use of color tele-
vision and the use of ultra -high frequency
channels.

Radio Relay Systems ---C. W. Hansel! (RCA
Laboratories, : Requirements and problems of
relay system designs were reviewed and formu-
las provided for calculating required per-
formance under various operating conditions.
Preliminary analyses indicate repeater spacings
of 35 to 45 miles should result in minimum
overall operating costs, for systems which
might be set up soon after the war. Radio
relay circuits are more efficient conveyors of
power than existing coaxial cables when re-
quired to accommodate present and future
television modulation band widths, since the
former require much less repeater gain.

Power applications
A Survey of Power Applications of Elec-

tronics-A. C. Monteith and C. F. Wagner
(Westinghouse Electric and Mfg. Co.) : Ap-
plications of mercury arc and ignitron rectifiers
were discussed as also were electronic fre-
quency changers. Electronic devices for solving
difficult problems in America's industrial plants,
such as the electronic regulator, variable speed
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Just a few of the 1200 persons who attended the National Electronic Conference banquet, show-
ing 8 x 10 ft. enlarged photos of Rear Admiral Joseph R. Redman, Chief of Naval Communica-
tions, and Major General H. C. Ingles, Chief Signal Officer of the Army, who spoke "by proxy"
by means of a General Electric magnetic wire recorder

motor, control schemes, and testing equip-
ments as well as the cleaning of gases were
discussed.

Power Rectifiers and Inverters-J. A. Cox
and G. F. Jones (Westinghouse) : The mercury
vapor rectifier has practically replaced all
forms of rotating machines for the conversion
of ac power to dc power because of higher
efficiency, greater reliability, lower maintenance
and in general lower installed cost. In addi-
tion many special applications involve con-
version of dc to ac power: variable -ratio fre-
quency changing and the closely associated
problems of dc transmission, as well as the
various requirements of variable speed drives.

Electronic Motor Control-B. J. Dalton ( Gen-
eral Electric Co.): This paper discussed elec-
tronic methods for adjusting speed of a shunt
wound dc motor. Signals from photoelectric
tubes, variable reactors, current transformers,
small rheostats or other low level devices can
be used to control motor or generator fields
or pilot motors as well as electronic power
converters.

Medical science
Electronic Equipment in the Medical Po-

fesssion-H. A. Carter (American Medical
Ass'n): This paper dealt with the develop-
ment of the apparatus and what part the
equipment currently in use plays in the
diagnostic and therapeutic branches of
medicine.

The Elect r phalograph and Its Appli-
cations-Ralph Gerard (University of Chicago):
The development of electrical methods in
neurophysiology were considered in relation
to the electrical phenomena encountered in
the nervous system. The advent and types of
electroencephalographic equipment were re-
viewed with special attention to the electrical
waves obtained from the human body, normally
and in disease.

The Electrocardiograph in Physiology and
Medicine-L. N. Katz (Michael Reese Hos-
pital) : This paper discussed the gradual evolu-
tion in the methods of recording the electric
currents produced by the heart and the value
of the electrical approach in understanding
the physiology of the heart.

Applications of High Frequency Phenomena
in Medicine-H. J. Holmquest G -E X -Ray
Co. and Northwestern University) : The paper

gave a resume of the use of high frequency
fields and currents for medical use. The
various effects of high frequency fields and
currents on living tissues were discussed, and
the evidence presented in substantiation of
alleged effects critically evaluated. The elec-
tric and induction field for administering high
frequency energy to a patient were discussed.
Their relative merits and limitations as meth-
ods of producing heat in living tissues were
set forth.

Communications
Frequency Modulation in Portable and Mobile

Communication Equipment-D. E. Noble (Galvin
Mfg. Co.) : FM communication receivers are
characterized by their high IF gain and their
low voltage RF amplifier and mixer design.
Adequate limiter action must be achieved at
the lowest useable signal level and 20 db
quieting is required at a low impedance signal
input of 0.4 microvolt. Under conditions where
the amplitude of the noise pulses exceeds the
amplitude of the signal, the peak noise is
limited and the level of the overall noise
response is minimized by the reduction of the
random noise between pulses. Automatic
squelch to quiet the receiver during stand-by
periods is necessary. The squelch sensitivity
should not limit the range of useful signals.

Audible Audio Distortion-H. H. Scott
(General Radio Co.): In the past, too much
attention has been paid to frequency charac-
teristics and harmonic measurements, with
consequent neglect of the inter -modulation
products resulting from "harmonic distortion."
Moderate deviations from a flat characteristic
and small alterations in the level of harmonics
are not considered by a non -technical listener
as "distortion" but the annoying discordance
and a confusion of tone caused by the inter -
modulation products are. The use of the
double -beat oscillator for inter -modulation
measurements is advocated. This simplifies dis-
tortion tests, and allows convenient measure-
ment of difference (or sum) frequencies over
the audio range as easily as running a re-
sponse curve.

HF Incremental Permeability Tuning-W. J.
Polydoroff (Consultant). This paper describes
developments resulting from a study of hf
powdered magnetic cores by dc permeameter.
A closed magnetic circuit containing the rf
inductance windings, is magnetized to a
greater or less degree by an external dc field,

and since the rf field does not pass into the
magnetizing field, high Q circuits are ob-
tained, suitable for tuning oscillatory circuits
by means of a battery, a rheostat and an
ammeter applicable for frequencies of 10-400
kc with a 2:1 tuning range.

Ultra -High Frequency Conversion and Con-
version Diagrams-Harry Stockman (Cruft
Laboratory, Harvard University) : This paper
described the Chaffee method of analyzing
frequency converters which avoids direct
graphical and analytical treatment of the mixer
circuit and is centered on the behaviour of
the nonlinear element and its IF load, the
technical data being collected in the form
of so-called conversion diagrams.

Recent Electron Tube Developments in Tele-
phone Systems-S. B. Ingram (Bell Tele.
Labs.): A description was given of a number
of electron tubes which have recently found
application in the telephone plant. Amplifier
tubes for broad -band carrier telephone sys-
tems, ultra -high frequency tubes used in an
ultra -short wave multiplex radio link and some
typical tubes used in non -transmission part of
the telephone plant were described.

Broad -Band Carrier and Coaxial Cable Net-
works-F. A. Cowan (American Telephone and
Telegraph Co.): Unprecedented growth in the
volume of long distance communications has
been accompanied by the expansion of the
carrier telephone routes into a nationwide
network for broad -band carrier operations. This
type of cable and associated equipment will
transmit frequency bands several million cycles
in width, which will provide large numbers of
telephone circuits and in addition may be
used in television network service. Features of
these broad -band carrier systems were reviewed.
The past and present use of coaxial cables
together with the expected peace future was
also discussed. The possible future develop-
ment of systems transmitting wider bands of
frequencies or using new features, such as
radio or wave guide, were also considered.

Industrial radiography
Two Million -Volt Mobile X -Ray Unit-E. E.

Charlton and W. F. Westendorp (G -E X -Ray
Corp.): A two million volt 1.5 milliampere
mobile X-ray unit was described which con-
sists principally of a low frequency resonance
transformer and with a coaxially mounted
sealed -off multisection X-ray tube within, both
contained in a steel tank and insulated with
compressed gas.

Industrial Fluoroscopy of Light Materials-
Scott W. Smith (Kelley-Koett Mfg. Co.):
Fluoroscopy offers the means of directly view-
ing the image while the object is in motion,
supplying a three dimensional impression; and
it also eliminates the expense and delay of
films. This paper discussed the factors which
limit the sensitivity attainable in fluoroscopy
from two standpoints: forming the image and
viewing it, and visual acuity at low brightness.

Aeronautical applications
Electronic AC Power Regulators-R. F. Wild

and L. B. Cherry (Brown Instrument Co.): The
object of this paper was to describe an elec-
tronic ac power regulator, which is instantane-
ous and independent of frequency. A con-
vent.onal unbalanced bridge circuit using
gaseous discharge tubes (connected parallel
opposing) in one arm, was discussed. Such a
system can be arranged for regulating either
dc or ac circuits with a high degree of stability
and a high order of regulation.

Aircraft Electronic Appliances-A. P. Upton
(Minneapolis - Honeywell Regulator Co.) :
Description was given of alternating current
operated resistance bridges to provide flexible
control circuits, several of which can be com-
bined. Alternate relay operation or motor re-
versal through a common power supply of
plates of discriminator tubes and bridge ex-
citation was discussed. A pressure -operated
variable resistance which senses engine mani-
fold pressure changes and causes super-
charger waste gate position correction through
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the use of an amplifier was described, fol-
lowed by motion pictures of its application to
an aircraft engine.

Instrumentation
Electronic Mechanism Development for

Process Plant and Laboratory-T. A. Cohen
(Wheelco Instrument Co.): Automatic mechan-
ism for the control of such variables as liquid
and material level, material flow, pressure,
temperature using the electron tube, have
presented a new approach to the solution of
automatic control problems. In some cases
the electronic mechanism presents means which
are simpler and sometimes more apt in solv-
ing automatic control problems which were
usually relegated to earlier pneumatic, hydrau-
lic or mechanical control mechanisms.

Electronics in Instrumentation-H. D. Middel
(G -E): This paper dealt with the application
of electronics to the measurement and con-
trol of process variables. It treated the
measurements of both electrical and non-
electrical quantities by electronic methods.
Means were described for converting variables,
which are non -electrical, into signals suitable
to electronic devices. The general requirements
of a measuring device, useful for automatic
control were indicated.

Design Factors in the Application of Relays
to Electronic Circuits-R. H. Herrick (Auto-
matic Electric Co./: This paper presented the
operating capabilities and design factors in-
volved in the application of relays specifically
to electronic circuits, with especial attention
to the lesser -known ones. Design factors
which must be considered include the effect
of relay coil resistance, inductance, and asso-
ciated capacitance on operating and release
speed and on tube performance. Discussion was
given of the data which the electronic equip-
ment designer must furnish the relay sup-
plier in order that the latter can give him a
relay which will have the performance char-
acteristics he desires.

Industrial Electronics
The Electron Tubes of Industry-C. S. Roys

(Illinois Institute of Technology): A general
survey of the more important electronic de-
vices encountered in industrial applications in-
cluded both vacuum and gaseous types of
tubes. Emphasis was placed upon the particu-
lar characteristics of each tube and some of
its better-known applications.

Survey of the Field of High Frequency
Dielectric Heating-M. J. Maiers (Common-
wealth Edison Co.): Dielectric heating is a
new industrial tool which makes possible the
uniform heating of the complete mass of that
class of low thermal conductivity materials,
usually classed as electrical and thermal in-
sulators. This paper described applications for
which dielectric heating has been proven
economically successful, or on which extensive
research has been done.

The Supersonic Reflectoscope, An Instru-
ment for Inspecting the Interior of Metal
Parts by Means of Sound Waves-F. A. Fire-
stone (University of Michigan): The re-
flectoscope sends into the metal part to be
inspected a short train of ultrasonic sound
waves. Any flaws on the interior give re-
flections back to the starting point before the
reflection is received from the other side of
the piece. Many feet of metal can be pene-
trated. The thickness of a piece can be
measured when its opposite side is inaccessible
and discontinuities of bond of plated or
soldered surfaces can be detected.

Cathode Ray Tubes and Their Applications
-P. S. Christaldi (Allen B. DuMont Labs.):
This paper described the results of progress
made recently in both technics and designs
of cathode-ray tubes and circuits. Both bright-
ness and resolution of the fluorescent spot
have been improved, and a practical meted
has been developed for minimizing masking
effects.

Cylindrical circuit covering the frequency range from 10 to 500 megacycles in four bands.
The two strips between the contacts form the highest frequency "coif"

Wide -Frequency Range Tuned Circuits for
High Frequencies-D. B. Sinclair (General Ra-
dio) : This paper was largely devoted to im-
proved designs of lumped -circuit assemblies
better adapted to UHF operation than conven-
tional coil -condenser combinations but which
still retain the compactness and convenience of
adjustment of the latter. The principal feature
of the circuits described was the inclusion of
both inductance and capacitance in the same
mechanial structure with current paths ar-
ranged to give minimum losses.

Transmission lines have generally been used
at these frequencies mainly to obtain high val-
ues of Q, but difficult forms of tuning control
mechanisms have been necessary, especially
when wide range of frequencies is desired in
a single band, which required sliding contacts,
with possible erratic tendencies. The several
arrangements described by Dr. Sinclair produce
wide frequency ranges withodt sliding contacts
and of a type where rotary tuning movements
are possible. One of the most interesting types
described has become known as the butterfly
type, as illustrated herewith.

Here is shown a 220 to 1100 me oscillator
unit intended for use with a door -knob type
tube. The grid and plate terminals of this tube
fit into the spring clips attached to the two

Butterfly circuit with terminals for door -knob
type tube shown below

stator sections. These devices can be designed
with a wide variety of characteristics, and with
tuning ranges as high as 12:1 and with Q
values of 300-650. Another form of tuning ar-
rangement found of value is the cylindrical
circuit also shown. A special shaped split cyl-
inder rotates inside to produce the tuning vari-
ations.

The Mass Spectrometer and Its Practical
Applications-J. A. Hippie (Westinghouse):
The electronic problems involved in the prac-
tical application of the mass spectrometer to
fields of particular interest to the oil and
chemical industries were discussed. In ob-
taining satisfactory results with the mass
spectrometer, the power supplies must be
carefully regulated and the vacuum and gas -
handling systems must be subject to care-
ful control. To use the equipment effectively,
and to obtain rapidity, a recording system of
some kind is a necessity. A fast pen -recording
system of wide range of response has been
developed and was described.

Negative Feedback Amplifier Theory Ap-
plied to Regulators-J. M. Cage (Allis-
Chalmers) : The possibilities of applying ampli-
fier concepts to regulators were outl-ned. The
following three regulator design problems are
treated, as examples of the suggested pro-
cedure: (1) Degree of regulation versus load.
(2) Degree of regulation versus changes in
internal regulator characteristics. (3) Hunt-
ing and transient response.

Some Applications of Electronic Equipment
for Material and Design Testing-Dr. R. 0.
Fehr (G.E.): It was the purpose of this paper
to present the various electronic and record-
ing equipments which can be used with wire
strain gages for the measurements of dynamic
strains. This was done by a discussion of three
typical tests, each of which has a different
rate of change of strain. One is designed for
the measurement of periodical varying strains,
and one for the measurement of very slowly
varying strains produced by thermal effects
due to welding.

Strain Gage Amplifier Design-W. Mehaffey
1 Armour Research Foundation): The most
practical circuits for use with strain gages are
based on the use of a balanced ac bridge fol-

(Continued on page 236)
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VHF IGNITION NOISE

 Until quite recently, ignition
noise in the radio and other elec-
tronic equipment carried in mili-
tary aircraft was so commonplace
that operation personnel had come
to accept it as a basic limitation on
the use of such equipment. As the
art and science of radio progressed,
the noise problem increased. A
number of factors brought this
condition about.

The conventional shielding of
aircraft engine ignition systems
dates back to the early Twenties,
when voice communication and the
use of radio beacons for navigation
had their beginnings. By 1933, most
commercial transport planes and
military planes were equipped for
two-way communication. For the
next three or four years, noise was
not a problem. Carrier power was
fairly high, ranges required were
rather short, frequency was rather
low (300 kc), and adequate sup-
pression measures were worked out
for each "tailor-made" radio instal-
lation before production was stand-
ardized.

Improvements in radio as well as
in the aircraft engine complicated
the situation. Receiver sensitivity
was vastly increased while trans-
mitter power was decreased. Great-
ly increased compression ratios in
power plants demanded increased
spark -voltages. For military use,
ranges over which the equipment
was supposed to operate had to ex -

by GILBERT SONBERGH

Study of the aircraft radio noise problem yields nen
facts of rital interest to all radio manufacturers

pand. For flexibility, equipment of
any type had to be adaptable to
almost any of the 300 -odd types of
military aircraft, and it had to
work the moment it was installed.

Extensi re ise rest igal*

Needless to say, these require-
ments were not often fulfilled. Un-
satisfactory reports on radio noise
in overseas combat theaters led to
the formation of a large group of
manufacturers and war agencies
for the purpose of studying the
problem and making recommenda-
tions. The Radio Noise Branch of
Aircraft Radio Laboratory, the Sig-
nal Corps engineering body at
Wright Field, Ohio, has devoted
more than a year to extensive in-
vestigation of engines and ignition
shielding, electric pumps, Servo mo-
tors, instruments, and gasoline
heating devices.

As an aid in testing large en-
gines under selected conditions, a
special shielded room was built and
equipped with an electric motor
drive system to operate the aircraft
engines without fuel. Several
standard service receivers were
modified to serve as noise measur-
ing meters in the medium, high,
and very high frequency ranges.

Another group, formed shortly
after Pearl Harbor by the military
services, consisted of representa-
tives of engine manufacturers, igni-

tion component and shielding man-
ufacturers, the Signal Corps, the
Air Forces, and the Navy, to study
engine noise alone.

Much has been learned about
ignition noise and its elimination.
Unfortunately, there is no simple
remedy for ignition noise, no magic
elixir to rub into the high tension
cables. "Bottling up" the damped
waves at their source is one of the
most effective methods of keeping
them out of the receiver. However,
a number of new technics of bot-
tling them up have evolved. Detail
has been added to the picture.

Recommendations to the manu-
facturers of aircraft engines, igni-
tion components, and the fifty -or -
so different kinds of noise -produc-
ing airborne electrical equipment
have been made as a result of both
of these studies. A field manual,
prepared by the Aircraft Radio
Laboratory, instructs service per-
sonnel in the practical methods for
the immediate reduction of noise
on existing service aircraft. Much
basic theory and a body of future
design suggestions, have evolved.

At the outset, it was realized that
a new attitude would have to be
adopted. - "Build the engine or
equipment first and suppress it
later" may have been all right in
civilian days, but not now. Con-
ventional receivers, as well as early
non - radio electronic equipment,
were unnecessarily susceptible to

Fig. 1-How VHF ignition noise originates. At A, ideally shielded ignition system which cannot radiate interference. At B, electrically
"loose" joints permit a part of the return current indicated by arrows) to flow on outer surfaces of shielding where radiation can occur
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interference signals, through poor
antenna lead-ins, lack of power -
supply wiring filters, or because of
generally poor shielding of the unit.
The lack of an accepted standard
method of noise measurement had
stymied progress in the field of
suppression, both because engineers
are loathe to deal with something
they can't measure and because
their attention was frequently di-
verted to the elusive problem of
measurement, the means, rather
than the suppression itself, the
end. For the urgent military pur-
pose at hand, "satisfactory" reduc-
tion of noise strength was defined
at that level where the noise could
not be detected in the receiving
equipment's headset or on an ac,
rectifier -type voltmeter connected
across the headset. Field strength
measurements close to offend-
ing sources are of some signif-
icance. Present allowable limit for
radiated noise is a maximum of 2.5
microvolts one foot from the source
unit or its wiring, over a range
from 150 kc to 150 mc. For con-
ducted noise, the maximum per-
missible between any pair of con-
ductors on the aircraft or between
any wire and ground is 50 micro-
volts over the range of 150 kc to
20 mc. Equipment so suppressed
requires only moderate physical
separation from the receiving ap-
paratus.

Practical suppression
The general principles of elim-

inating aircraft electrical noise are
simple. Noisy motors and other
low tension equipment producing
radio frequency "hash" are by-
passed to ground or filtered, close
to the point of rf generation! Over-
all shielding is sometimes employed,
using the unit's own case or cover
when possible. The general use of
shielded cable for all aircraft wir-
ing has been outmoded. The trend
is toward "stoppage at source."
Except for high tension ignition
cables and associated circuits,
shielding is applied only to those
wires which are especially suscept-
ible, like the antenna lead-in, or
whose functions would be adversely
affected by use of conventional fil-
ters or capacitors. When possible,
advantage is taken of the natural
shielding effects of the aircraft's
structure.

The practical principles of shield-
ing against radiation of rf inter-
ference are likewise simple. Thick-
ness of metal is required to prevent
the passage of low or medium fre-
quency waves, while completeness
of metallic coverage is the secret
of "bottling up" unwanted high
and very high energy. Referring
to Fig. 1, note that electrically loose
joints in shielding cable or between
cover plates and magneto or other
housings allow interference radia-

Complex ignition shielding harness required on radial type military aircraft engine. Such
harness must of necessity have many joints in the conduit, to facilitate assembly and repair

tion. The striking ability of high
frequency radiation to "squeeze
through" any joint that isn't vir-
tually airtight, and through many
that are, introduces a somewhat
new trend into the shielding pic-
ture. Much study has been given
to connectors for shielding conduit,
to methods of bolting or securing
cover plates, and to various conduc-
tive metallic pastes and gasket ma-
terials, for securing continuous,
low resistance return paths for ig-
nition currents.

Other significant trends in the
aircraft radio noise problem are
represented by the sharply declin-
ing emphasis placed on bonding of
shielded cables to ground and on
suppressors, or resistance elements
of ten to twenty thousand ohms.
It was once popular to bond a cable
to ground (the engine or aircraft
structure) every 18 in. or so, be-
cause it did in fact reduce radio in-

terference. It has now been de-
termined that such reduction was
a result of increasing the resonant
frequency of the intervals of cable
by "cutting it up" into shorter sec-
tions. Radiation was due to reso-
nant excitation by external rf cur-
rents and the sections acted as
more or less efficient antennas, de-
pending on their length. If there
are no surface currents, if all of
the RF is kept inside the shielding.
there is no possibility of radiation
and bonding becomes quite useless.
Suppressors, while satisfactory from
the interference standpoint, so re-
duce the ignition impulse that ex-
cessive fouling of spark plugs and
difficult engine starting result. Bet-
ter types of suppressors may be
evolved eventually.

Ignition noise constitutes the
most serious interference problem
on aircraft. Such noise gets from
the power plant to the radio re -

Fig. 2-Construction details of approved type noise probe loop. Coaxial line goes to antenna
and ground posts of plane's receiver. At right, methods of use on cables and joints
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Fig. 3-Decay curve of current density
distributed in sheet of conducting material

ceiver in one or more of five dif-
ferent ways. It may be transferred
to circuits associated with the re-
ceiver by capacitive coupling, in-
ductive coupling, by direct radiation
or by conduction along metallic
paths common to both the engine
and the radio apparatus, It may
be transferred indirectly by shock
excitation of any metal part or
structure able to act as an antenna.
A nine foot propeller is a good 40
megacycle radiator. Other parts of

the airplane completely cover the
range of RF frequencies used in
aircraft communication. All that is
necessary to excite these spurious
antennas to resonant frequency
oscillation is receipt of a steep
wave -front transient, by coupling,
conduction, or radiation from the
ignition system source. No method
of attack can be imagined other
than complete shielding of the ig-
nition system.

Obviously it is not always easy
to determine the exact source of
a noise current leak from a system
which appears to be completely
"bottled up." Standard procedure
involves the use of a "noise probe"
of the type shown in Fig. 2. The
probe is attached by means of co-
axial cable of suitable length to
the aircraft receiver's antenna and
ground terminals. With the help
of earphone cord of equal length,
the prober is enabled to conduct a
minute and thorough search for
the actual source of the noise.

Shielding suggetaions
Much of what has been learned

in the ignition shielding field may
be widely applicable to other phases
of radio and electronics, and of
course to automobiles, if the manu-
facturers can be persuaded to con-

sider this problem in their postwar
designs.

In any noise shielding problem,
the first step is to select a suitable
type of metal, consistent with other
factors such as weight, cost, corro-
sion resistance, necessary thickness,
and ease of fabrication.

A number of factors enter into
the determination of adequate
thickness. First is the theoretical
decision as to the amount of
noise field strength that can be
tolerated on the external side or
surface of the shielding. As is well
known, more can be tolerated at
the low than at the high frequen-
cies. For once, Nature works with
necessity, however, since any given
thickness of metal is more effective
as the frequency is increased. Pene-
tration of noise current into the
material of a shield roughly follows
the exponential decay curve. Re-
ferring to Fig. 3, current decreases
to 1/e, or 37 per cent of its initial
value, after traveling the distance
from the surface 0 to the point D.
Distance d is referred to as equiva-
lent depth of uniform current den-
sity, or simply depth of penetration.
Area of the rectangle AODB is
equal to the entire area beneath
the curve C and represents an
imaginary zone in which the total
current density would equal the

Fig. 4-Resistivity and permeability of common metals and align- Fig. 5-A and E are types of taper or wedge cover -plate
ment chart for determining depth of penetration (distance "d" in joints. C and D use rubber -filled metal braid for continuous con -
Fig. 3). Adapted from chart of Bendix Scintilla Corporation tact. B is "paint can" for secondary shield. F, knife-edge conduit joint
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initial current density at the sur-
face 0. The formula for depth of
penetration (in cm) is:

P
d = 5030 N/-

µf

where P is resistivity of material in
ohms per cm

µ is permeability of material
f is frequency in cycles per sec-

ond.
Values of d for various metals at
any given frequencies are obtain-
able without calculation from the
alignment chart, Fig. 4. With due
respect to theory, there is still only
one safe way to determine and
specify minimum shielding thick-
ness, which is to try it out in prac-
tice. Thickness of other metals
might be determined, using the
test as a basis.

The use of secondary shielding,
popular in numerous radio applica-
tions, may have much to offer in
the ignition shielding field. In ad-
dition to providing further attenu-
ation of noise signals due to its
thickness, such practice greatly re-
duces transmitted currents or
waves due to the reflection loss fac-
tor introduced by the additional air
to metal surfaces. Reflection losses
may be determined by the equa-
tion:

R = 20 log,. X db
where X is the reflection ratio be-
tween air and the metal shield; for
cylindrical shielding as used over
ignition cables:

X _ 89.5 a f/pr
where a is inside diameter in inches

f is frequency in me
/2 is the permeability of the ma-

terial
r is the resistivity in ohms per

cm8.

Cable and joint design
Many different types of flexible

conduit have been investigated in
the course of the current studies by
military and manufacturing agen-
cies. Ignition cable, in general,
consists of a central, stranded con-
ductor in a solid natural or syn-
thetic rubber insulating casing
chosen for low dielectric constant
and other electrical and mechan-
ical characteristics. This conductor
is surrounded, first, by a flexible
hose, either of the spiral convo-
luted type, seamless annular bel-
lows, interlocked or square -locked,
or thin, solid metal tubing types.
The spiral convoluted hose, made
of brass and with soldered spiral
seam, is in most general use. Over
this is wound a metal braid, using
round or flat wire chosen for high
ELECTRONIC INDUSTRIES November, 1944
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Fig. 6-Striking illustration of care necessary to insure "bottling up" VHF ignition noise.
Note that all mating surfaces must make perfect contact. Paint on screws or flanges is fatal

conductivity, high permeability, or
both, as well as low contact resist-
ance. The complete cable may be
covered with an impervious non-
conducting coating for protection.

In any ignition system for so
complex a power plant as the mod-
ern aircraft engine, it is impossible
to do without a large number of
joints, which facilitate assembly
and disassembly of the equipment.
It has been found that these joints
are the source of most of the igni-
tion noise trouble. It is hard to
understand how a conventional
two-part metal joint, with several
revolutions of threads engaged and
set tight, can be a prolific jumping
off point for ignition interference
currents, but such is indeed the
case. High contact resistance and
minute air gaps seem to be respon-
sible. Ignition impulses often have
"a mind of their own" when it
comes to choosing the shortest re-
turn path to the magneto ground.

Much research has gone into this
problem of joints. Gaskets, often
needed to insure water and gas-
tight connections, are particularly
troublesome and should be elim-
inated from cable and other joints
whenever possible. Various types
of conductive gaskets have been
studied, including the neoprene im-
pregnated fine wire screen, metal
foil covered coroprene, sprayed
metal neoprene, and serrated
washer types.

The best joints from the moisture
and air leakage standpoints as well
as that of interference leakage are
those which require no gaskets, but
provide continuous line contact and
high unit pressures for low contact
resistance. One such type is illus-
trated in Fig. 5, the knife-edge
construction. Another, more prom-
ising, is the spherical or ball and
socket type often used for water,

air, or gasoline -tight connections in
copper and brass piping. The ma-
terial of which good joints are

I Continued on page 2(X))

Component parts of two different types of
flexible :onduit shielding designed and manu-
factured by Titeflex, Inc., Newark, N. J.

Disassembled view
Titellex joint to
contact for low

of new spherical -type
provide continuous line
resistance return path
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CHEMICAL RESEARCH

 The radio and electronic indus-
tries have been regarded primarily
as the logical commercial expres-
sion of the findings of electrical
and electronic engineers and sci-
entists. This is a proper viewpoint.
Yet, it must be evident that both
electronic science and electronic
industry is circumscribed by the
limitations of materials.

Increased electrical efficiency de-
pends in no small measure upon
advances in the field of materials.
Selection of the right material or
an increase in material efficiency
may result in the provision of prop-
erties giving increased resistance to
heat and cold, to corrosion, to mois-
ture and salt water, to abrasion,
or may make valuable contributions
to electrical dharacteristics such as
Q and permeability, to increased
electrical efficiency, or to any one
of a number of other physical or
chemical requirements.

The study of materials, or their
synthesis, falls largely within the
spnere of tne chemical sciences. In
the electronic field the term, chem-
ical science, is, of course, used in
a very broad sense. Problems of
materials rarely fall into a single
water -tight compartment in any
branch of science. In the chemical
sciences they may involve metal-
lurgy, physical chemistry, organic
chemistry, electroplating technics,
and analytical procedures, etc.,
each contributing its own very spe-
cial service and viewpoint.

The findings of these various
branches must then often be
brought together and interpreted in
terms of electrical behavior over a
useful period of life and under
widely different operating and at-
mospheric conditions.

As the severity of operating con-
ditions increases and wider vari-
ations of atmosphere must be met,
the chemical sciences must pro-
vide new materials or different
methods of processing older mate-
rials to yield new and desirable ad-
vantages. Waxes, for example, have
been used for the impregnation of
IF and RF coils and similar pur-
poses for many years in the domes-
tic radio field. However, waxes,
because of their low softening
point, had only limited value with
respect to behavior at advanced

by CLIFFORD EDDISON
RCA Victor Division, Radio Corp. of America

Advances in electronic science have been largely depend-
ent on investigations to enhance the value of materials

temperatures (70-74 deg. C.) and
suffered adverse physical change
(crystallization) at lower tempera-
tures (0 to -10 deg. C. depending
on kind).

Other materials having desirable
electrical properties have been the
subject of much experimental in-
vestigation in order to effect higher
softening points and simultane-
ously withstand exposure to ex-
tremely low temperatures without
suffering detrimental physical
change. Several lines of attack on
this problem have been made. Some
have included efforts to develop
most of the required properties
through the synthesis of a single
material.

Other attempts included impreg-
nation of the coils by suitable resins
in solution, driving off the solvents
and baking the resin coated coils.
Another method employed chem-
ical compounds, often with a cata-
lyst, permitting the formation, by a
chemical reaction, of resins direct-
ly on the coils followed either by
an aging or baking treatment to
ensure complete polymerization.

Still other methods of approach
to the same problem employed vari-
ous thermoplastic materials blended
on hot rolls under pressure or by
effecting solution of miscibility at
more advanced temperatures, with-
out pressure, by the "hot melt"
process. Work of a similar nature,
sometimes with similar materials,
has done much to satisfy rigorous
requirements with respect to trans-
former potting compounds.

Powdered iron cores
Metal powders, particularly iron,

are finding present use and are
destined to find wider use in the
electronics industry. Perhaps a
major application at the moment
is the manufacture of iron cores
from iron powder. Iron powder has
been developed from four main
sources; viz., by reduction of rela-
tively pure iron ore by means of
carbon according to the principles
involved in the production of Swed-
ish sponge iron, by the electrode -
position of metallic iron from a so-
lution of an iron salt with subse-
quent grinding, by reduction of
iron oxide by means of hydrogen

and by the thermal decomposition
of iron carbonyl.

The electrical requirements for
iron cores used with IF and RF
coils specify required Q and per-
meability values. To satisfy these
electrical requirements, the chem-
ical sciences have concerned
themselves with the metallurgical
and chemical properties of iron
powder made by any of the meth-
ods described and the chemical
and physical treatment to which
the powder may be submitted. This
has entailed continuous studies of
particle size and shape, particle
distribution, purity and uniformity
of powder, methods of insulating
each individual particle and the
effect of pressures to which the
powder is submitted in the fabri-
cation of cores.

The effective permeability of an
iron core is largely controlled by
the permeability of the metal pow-
der from which it is made. The
permeability of powder depends, in
turn, on its chemical composition;
that is, the actual amount of me-
tallic iron present, the nature and
amount and disposition of impuri-
ties such as carbon, oxygen, silica,
moisture, etc.; its thermal history,
crystalline size and orientation.

In addition to these factors the
volume percentage and geometric
arrangement of non-magnetic ma-
terial within the core must be con-
sidered. These characteristics are
affected by physical properties of
the metal powder such as particle
size and shape, hardness and duc-
tility, compressibility and a physi-
cal -chemical state of surface rela-
tionships controlling wettability.

The denominator R in the for-
mula 27r FL/R defining "Q," the fig-
ure of merit of core -coil combina-
tions, includes eddy current and
hysteresis losses in the core and
is greatly influenced by the elec-
trical current conductivity with-
in the particle and across the par-
ticle and across the particle boun-
dary. Hence, in addition to
the factors affecting permeabil-
ity, the chemical and physical
properties of the insulators and
binders used in iron core manu-
facture are of critical importance.

Free or moving electrons in a
highly evacuated envelope are the
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General view of part of the materials laboratory where research and agalisis provide the
yardstick for measurement of the suitability of a particular material for a gives electronic purpose

primary agents in producing lumi-
nescence. Phosphor chemicals pro-
vide a material means by which
the kinetic energy of moving elec-
trons is converted to light and
heat. Notable practical examples
of this conversion of energy in-
cludes television kinescope screens,
oscilloscopes, indicating lamps, etc.
Another familiar example of this
phenomenon, of course, is the fluor-
escent lamp where the electron
energy is first transformed into
ultra violet by means of mercury
vapor. Ultra violet is converted to
visible light by the phosphor chem-
icals with which the tube is coated
on its internal walls.

It has been shown that phosphor
chemicals are extremely sensitive
to contamination, as little as one
part per million being sufficient to
cause color change, decrease effi-
ciency and interfere with the per-
sistence of luminescence. On the
other hand, elements such as man-
ganese and copper in minute
amounts may enhance luminous
efficiency.

The brilliance of phosphors has
been greatly increased during the
last few years and it is no longer

necessary to use darkened rooms
for observation. Phosphors may
now be made to luminesce with in-
tensities greater than the eye can
view with comfort. During the war
years, new phosphors have been
developed through chemical re-
search and development, particu-
larly with respect to controllable
persistence characteristics. These
new phosphors will find many new
industrial uses in electronic tubes
when the war is won.

Ceramic research
The use of ceramic materials in

the electronics industry is due pri-
marily to two valuable properties
inherent in such materials; the di-
electric or insulative quality and
the ability to retain exact shape
over wide temperature range.

The insulative quality is one
which may be varied almost at will,
dielectric constants from about two
to several thousand being obtain-
able. Resistivity may be varied
from semi -conductivity to 1013 ohms
per centimeter and power loss fac-
tor from less than 0.01 per cent to
more than 50 per cent should such

Experimente' set -u3 for determining methods and
procedure in develcping rhodium plating processes

a value be desirable. One of the
important uses of ceramics of this
type is the making of high capacity
condensers of small weight and
size, taking advantage of the un-
usually high dielectric constant ma-
terials which are available.

The relative ease with which
ceramic materials can be formed
into precise shapes and the reten-
tion of these shapes within critical
tolerances over a wide temperature
range have led to their familiar use
as spacers in vacuum tubes, mul-
tiple contact switch bases, tube
bases crystal holders and similar
articles. These qualities are also
highly desirable in making the
condensers mentioned above, as
slight variations in dimensions
would change the capacity beyond
specified limits.

Other properties of ceramics dif-
ferentiating them from organic in-
sulators such as rubber and plastics
are oil and solvent resistance, bet-
ter mechanical strength and longer
life. Two other properties pos-
sessed by some ceramic materials
which lend themselves to further
exploitation are semi -conductivity
and photo -sensitivity.

Compound made by the hot -melt process is here poured in a trans- Firing .3f experimental ceramic samples in determining the rela-
former casing during course of experimental potting operation tionsgip between composition of material and its characteristics



No single metal or alloy possesses
the necessary properties of elec-
trical conductivity, resistance to
corrosion, strength, solderability,
hardness and cost advantages to
satisfy the requirements of the elec-
tronics industry. Because of this,
considerable electroplating of metal
parts used in the manufacture of
electronic equipment is necessary,
the plated metal or metals having
one or more characteristics en-
abling the particular part to func-
tion at best efficiency.

Advantage of electroplating has
been taken, in some cases, to con-
trol the Q of a circuit. Silver has
found fairly wide application for
this purpose. Experimental evi-
dence has indicated that where
silver is so employed the amount
and nature of the plating deposit
and type of finish at the surface
are extremely important and must
be kept to a standard for maximum
performance.

Mounting a specimen of iron powder in a suit-
able resin for subsequent examination

Chemical, electrical and physical
requirements of the electronics in-
dustries have led to extensive in-
vestigations of the precious metals
such as platinum, palladium, rho-
dium, etc., as plated metals over
other basis metals or alloys. Rho-
dium, an element in the precious
metals series, is finding important
use as a plated metal because of its
exceptionally high resistance to
corrosion, to oxidation and its
hardness and resistance to wear.
These properties assure the preser-
vation of a permanently clean, dur-
able surface, making it exception-
ally valuable for contact uses.

The initial electrical properties of
rhodium while not quite as good as
silver are much better maintained
for a longer period of time. Rhodi-
um, unfortunately, is high in cost, a

factor considerably restricting its
widest possible use. The technics
of its deposition vary appreciably
with the thickness of deposit re-
quired. Where thick deposits are
required, the basis metal requires
very special treatment.

For example, where silver is re-
quired as an under plating or as
a basis metal, the silver must be
polished with very light pressure
in order to eliminate any danger
of flowing the silver by friction.
If the silver is caused to flow,
grease, present in many polishing
compounds, may be worked into
the metal. Should this happen,
heavy deposits of rhodium cannot
be built without the subsequent
failure of the silver -rhodium bond.
Since this may require from three
to four times the customary polish-
ing period, it is an added item to
the total cost.

The electrical conditions of plat-
ing are also extremely important.
While a current density of 30 to 40
amps per sq. ft., or even higher,
may be used for thin mirror de-
posits, the rate of deposition for
the building of the heavier thick-
nesses required for contact work
should be much less if cracking and
crazing of the plated rhodium is
to be avoided.

Fungicidal agents

Much electronic equipment must
operate under tropical conditions
of high heat, high humidity and
repeated dew point cycles. These
conditions comprise a very severe
test with respect to the quality of
the various materials used in the
equipment. Some materials which
have a useful life in more temper-
ate climates became practically
useless when exposed to tropical
conditions. Certain types of wire
insulation, laminated phenol for-
maldehyde board, cellulosic mate-
rials such as paper, etc., disinte-
grate quite rapidly unless of the
finest quality and are suitably
treated; for example, by impregna-
tion with water resistant materials.

To aggravate the results of con-
ditions of high humidity, high heat,
etc., practically all organic mate-
rials under tropical conditions are
subject to attack by fungus of one
kind or another. Fungicidal agents
such as the chlorinated phenols,
phenyl mercuric compounds, certain
copper compounds, among others,
are helpful in restraining fungus
growth. To restrict fungus growth
and preserve the electrical integrity
of electronic equipment over wide
ranges of temperature and humidi-
ties at one and the same time has
presented a major chemical prob-
lem to the electronics industries
and considerable work to attain
these two desirable ends has been
done and is still going forward.

Space will not permit of more
than a brief review of some of the
contributions of the chemical sci-
ences to the electronics field. Not
only must they provide new mate-
rials ensuring the proper function-
ing of electronic equipment all over
the world but, through comprehen-
sive studies of materials must as-
sure design and engineering per-
sonnel that they will fulfill all
expectations. It is essential, there-
fore, that some schematic arrange-
ment be set up by which materials
may be evaluated. Wherever pos-
sible, recognition of standard
methods of test should be given.
However, standard methods of test
are devised on the supposition that
the material tested will be used
under a given set of specified con-
ditions. When the use of a material
involves different or perhaps more
rigid conditions than were antici-
pated by the test, other means of
evaluation must be developed in
order that the behavior of the ma-
terial might be measured in the
light of the new conditions. Con-
ditions of known importance in the
electronic equipment field include:
(a) Resistance to moisture absorp-

tion.
(b) Resistance to excessive humid-

ity.
(c) Exposure to prolonged elevated

temperatures at varied humid-
ities, to intense cold and, in
many instances, to numerous
temperature cycles varying be-
tween -60 deg. C. and 100
deg. C.

(d) Resistance to salt water and
saline atmosphere.

(e) Effects of exposure to chemical
reagents, various solvents, hot
oils and waxes, various impreg-
nation processes, etc.

(f) Various mechanical stresses of
a fatigue nature or exposure to
impregnation and shock.

Materials suppliers are generally
in a favorable position to determine
the properties of the materials they
offer when processed under speci-
fied conditions. However, in a
manufacturing plant, the methods
by which various processes are car-
ried out have a tremendous effect
on the final properties of the com-
pletely processed material. Often,
too, more is expected of material
than the supplier anticipated.

Since processing varies from
plant to plant, even within the
same industry, it is essential that
each plant be made aware of the
effect of each processing step on
the completed article. This, in
turn, pre -supposes the availability
of methods of test not necessarily
covered by any standard test pro -

(Continued on page 224)
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ELECTRONIC COLOR TELEVISION

 Electronic color television, using
a cathode ray tube capable of giv-
ing direct color rendering without
the use of intermediate filters of
any kind was demonstrated to the
British press, middle of August, by
J. L. Baird who has been a
prominent figure in British televi-
sion circles for many years. Baird
calls his system "Telechrome," and
according to "Electronic Engi-
neering":

"The 'Telechrome' television sys-
tem is entirely electronic, the
colored image appearing directly
upon the fluorescent screen. Two
cathode-ray beams are required
for a two-color system and three
for a three -color system. These
cathode-ray beams are modulated
by the incoming signals correspond-
ing to the primary color picture
and impinge upon superimposed
screens coated with fluorescent
powders of the appropriate colors.

Two-color screen
"For example, in a two-color sys-

tem the two cathode-ray beams
scan the opposite sides of a thin
plate of transparent mica one side
of which has been coated with
orange -red fluorescent powder and
the other with blue-green flu-
orescent powder. Thus the screen
has formed upon its front face an
image containing the orange -red
color components and on its back
face an image containing the blue-
green components, these images
being superimposed and thus giv-
ing a picture in natural color
(Fig. 1).

"Where three colors are to be
used the back screen is ridged and
a third cathode-ray beam added;
the front face of the screen then
gives the red component, one side
of the back ridges gives the green
components, and the other side of
the ridges the blue component
(Fig. 2).

"A two-sided tube has been de-
veloped to receive a picture from a
600 - line triple - interlaced moving
spot transmitter using a cathode-
ray tube in combination with a re-
volving disk with orange -red and
blue-green filters. The receiving
cathode-ray tube is shown in the
diagram (Fig. 1). The screen is a
ELECTRONIC INDUSTRIES November, 1944

British engineer Baird demonstrates cathode ray
tube capable of direct color rendering without filters

10 in. diameter disk of thin mica
coated on one side with blue-green
fluorescent powder and on the
other with orange -red fluorescent
powder. The color may alternative-
ly be provided for the back screen
by using a white powder and color-
ing the mica itself.

"The tube shown in Fig. 1 may
be viewed from both back and
front, but if used in this way one
set of viewers sees a mirror image.
Also, colored mica must not be used,

Fig. 1-Diagram of double screen cathode ray
tube for viewing television images in two colors

Fig. 2-Diagram of tube for television repro-
duction in three colors, the mica screen being
stepped on one side as shown

and a filter has to be inserted be-
tween the back viewers and the
tube to keep the color values cor-
rect and compensate for the light
lost in the mica and fluorescent
powder when the direction of view-
ing is reversed.

Colors are bright

"The tube shown in the photo-
graph of the apparatus can only be
viewed from the front, but having
one cathode-ray beam perpendicu-
lar to the screen simplifies the set-
up of the apparatus. The tubes give
a very bright picture due to the
absence of color filters and the fact
that special powders are used giv-
ing only the desired colors, which
are seen additively.

"The tubes give excellent stere-
oscopic television images when used
with a stereoscopic transmitter, the
blue-green and orange -red images
forming a stereoscopic pair and be-
ing viewed through color glasses.

"In the present form of scan-
ning all the lines in successive
frames are of the same color, the
color changing with each successive
frame. In a new form of scanning
now being developed, successive
lines are of different color and the
number of lines is made a non -
multiple of the number of colors, so
that every line of the complete
color picture has successively shown
each of the primary colors.

Flicker reduced

"The object of this is to reduce
color flicker. Where frame -by -frame
color alteration is used, flicker be-
comes prominent in any large area
of a single color. For example, if
the picture is showing a large blue
area, this blue appears in the blue
frame only. While the red and
green frames are appearing, it is
not shown, so that the frequency
of the repetition is reduced and
flicker accentuated. With line -by-
line color alteration, each color ap-
pears in every frame. This form of
scanning does not lend itself to the
revolving filter disk system."

101



-flat metal work is spL,dco up by LaNtrn.m. Kadak Co., Rochester, N. Y. Kodak Layout
Faint is sprayed on. Black ink drawing is photo -printed on metal by exposure to arc or

mercury vapor lights. Print is "developed" by warm, weak, ammonia water and washed

2 -Gloomy factory surroundings and hard -to -see work areas mean slow production and frequent
accidents. Lewyt Corp., Brooklyn, N. Y., cnt-acting maufacturing service for elec-ronic

and other equipment, got around the problem by '3rd dimensional seeing," machine -painting

IDEAS
3-Induction Heal any oils

Those who use water-cooled cop-
per tubing work coils in particular-
ly "hot" or otherwise unfavorable
conditions know the rigors of fre-
quent shorts and burn -outs due to
formation of oxides and scales on
the coils. Enclosing the tubing in
fiber glass sleeves at RCA's Har-
rison, N. J., tube plant lengthened
their life from weeks to months,
saving time, money, and copper.

4-11 are ed.Condenser
Plates

At Westinghouse, Mansfield, Ohio,
warped condenser plates gave in,
for good, to treatment consisting
of clamping between steel plates
and subjecting them to 400 deg. F.
for 75 minutes.

5-Too Much Specializa-
tion

The moral of this story is, don't
divide factory operations down to
the least common denominator un-
less there's a practical as well as
theoretical reason for doing so. A
girl at Bausch and Lomb, Rochester,
N. Y., won $430 for deciding that
she wanted to do the whole job of
matching, cementing, cleaning, in-
specting, and optical truing up, at
one bench position, thus producing
as many binocular objectives in 5
days as used to be made in 12.

6-It's
in the bag! Special framework de-

vised at Farnsworth, Marion, Ohio, holds
moisture -proof container open inside carton



TO SPEED PRODUCTION
7-"Didies" Go to War

Believe it or not, the most effec-
tive and dustfree wipers for lenses,
crystals, and other critical items is
the common commercial diaper,
according to Minneapolis Honey-
well. M -H has bought nearly a
million to date, carefully launder-
ing them and drying in hot, filtered
air.

8-Better Employe Morale
Here are three ideas to up pro-

duction and make for a happier in-
< dutrial family: (1) Goodyear Rub-

ber Co. and others place a sticker
on desks, machines, or benches
which says, "So and so worked here.
He is now serving in the Armed
Forces. While he is fighting for
you, can you give less than your
best for him?" Stickers by Avery
Adhesives, 451 E. 3rd, Los Angeles,
Calif. (2) General Instrument
Corp., Elizabeth, N. J. Faulty parts
become the subject of an "exhibit,"
or are taken tactfully to the worker
who caused the reject. Basis of
appeal is what would happen to
flyer, tank pilot, etc., if the faulty
part got through and gave out dur-
ing height of battle. (3) Movies (or
stills) showing the product in ac-
tion do wonders for factory morale.
Antenna housings for bombers
tripled when employes, previously
uninformed of the purpose of their
product, saw it in Tokyo raid movie.

9-Garden variety of pruning shears, com-
mercially available, cuts cable faster,

cleaner than hack saw or diagonal pliers

10
-Idea for handling inflammable or corrosive sol.ents elimiratcs manual lifting, promotes

safety, and speeds entire process of filling girls' individual containers at a Westinghouse
plant. The safety can -tilting stand incorporates lever to pull stopper automatically

-Two solutions solve the problem of stripping Formex and Formvar from No. 36 or
smaller wire, in new, patented process developed by Fairchild Camera and Instrument

Corp., New York City. Ends are clipped in two solutions and Formex s pulled off as a tiny tube



* National Electronic Conference Paper

IIIGH SPEED X-RAYS BY

 In taking a radiograph, the time
of exposure at any given voltage is
determined by the intensity of the
X-ray beam which in turn is de-
pendent on the magnitude of the
current passing through the tube.
Using the normal tube current of
several milliamperes, the exposures
will range from a few seconds to
perhaps minutes in duration.

It is obvious therefore, that if we
wish to make an exposure of one
millionth of a second, it will be
necessary to pass about a million
times the usual current, or some
thousands of amperes through the
tube. Since it is not practicable to
obtain currents of this magnitude
from a heated tungsten filament, it
becomes necessary to seek some
other source of electrons.

The first really successful step in
this direction was taken by Max
Steenbeck, who in 1938 built a
rather simple tube, consisting sim-
ply of two pools of mercury en-
closed in glass and connected by
a glass capillary. When a con -

Fig. 1-Field emission cathode focusing cup
and anode of high speed X-ray tube

by Charles M. Slack
Assistant Research Director, Lamp Div., Westinghouse Elec. (.7 Mfg. Co.

Edward R. Thilo
Associate Physicist, Frankford Arsenal

Charles T. Zavalles
Engineer, X -Ray Div., Westinghouse, Baltimore

Radiographs at one -millionth of a second made
possible by controlled bursts of cold emission

denser is discharged across such a
tube, a cathode hot spot is formed,
and the space charge being re-
lieved by the positive mercury ions,
heavy currents will flow.

However, in general the current
is uncontrollable since at ordinary
temperatures the discharge has a
negative characteristic. Therefore,
in order to obtain X-rays it is
necessary to cool the tube to reduce
the mercury vapor pressure to the
rather critical range in which the
tube is operable. The desired tem-
perature is in the neighborhood of
0 deg. C. A further disadvantage of
this construction is the necessity of
operating the tube in the upright
position. However, Steenbeck suc-
ceeded in taking pictures of low
velocity bullets in free flight and
passing through wood.

Mercury discharge tube
About this same time and inde-

pendently of Steenbeck, Kingdon
and Tanis of the General Electric
Co. constructed a mercury dis-
charge X-ray tube for the purpose
of testing the reciprocity law in the
killing of bacteria. The tube was
similar in operation to that of
Steenbeck but had a tungsten
target. No effort was made to
focus the electron stream and con-
sequently the tube was not suitable
for radiography, although the
X-ray output was sufficient for
simple exposures of a few micro-
seconds duration. This tube was
subject to the same limitations as
that of Steenbeck.

Before passing to a description of
the Westinghouse cold cathode
X-ray tube and generator it may
be of interest to consider some of
the factors which led to its develop-
ment. If we consider a simple two
electrode tube filled with gas at or
above atmospheric pressure, we find
that the voltage required to pro-
duce a discharge is quite large. As
the pressure is reduced, the voltage
also decreases until a certain

minimum value is reached after
which further decrease in pressure
causes the voltage to rise again
(Paschen's law).

As the high vacuum portion of
the curve is approached, the slope
becomes very steep and the indica-
tions are that the voltage should
reach infinity at extremely low
pressures. It is also well known
that the old gas X-ray tubes
operated at higher and higher
voltages as the vacuum improved.
Reasoning along these lines, it has
generally been concluded that when
a tube fails to withstand high
voltage it is because the vacuum
has become impaired and the tube
is said to be "gassy."

However, it is now recognized by
most physicists that irregularities
in operation often occur in the
highest of vacuums and that gas,
or at least volume gas, is not re-
sponsible for the phenomenom. As
an illustration of this fact, the fol-
lowing experiment may be of in-
terest. A deep therapy X-ray tube

Fig. 2-Schematic circuit of Westinghouse
high speed X-ray tube
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FIELD EMISSION ARC
was provided with an ionization
gage and sealed off with a gas con-
tent of three microns of neon. The
tube operated satisfactorily for
some hundreds of hours and when
the irregularities in operation usu-
ally attributed to gas did develop,
the actual pressure as indicated by
the ionization gage was less than
.01 micron.

The erratic behavior of tubes re-
ferred to as "gassy," is apparently
due not to the gas content of the
tube, but to the emission of elec-
trons under the influence of high
electric fields which exist at points
other than the heated cathode. The
existence of sharp corners and
points on the tube parts tends to
accentuate the voltage gradients
and the presence of impurities or
occluded gas tends to lower the
work function of the surface and
make it easier for the electrons to
escape. Such bursts of cold emis-
sion occur at voltages far lower
than those calculated to be neces-
sary to produce them from pure
metals. This condition is not limited
to X-ray tubes but applies to all
high vacuum electronic tubes and
is the cause of a large part of the
irregularities which exist in such
tubes, particularly in cases where
the voltage rating is exceeded.

While investigating this phe-
nomenon of "spitting" or "back-
firing," with a condenser discharge
machine, it was found that the
magnitude of such bursts of cur-
rent was surprisingly large, per-
haps of the order of several
amperes. Since the effect was so
large in tubes designed especially
to avoid it, the possibility of in-
creasing it to the point where some
useful purpose might be served
presented itself. As a first step, a
sharply etched tungsten wire point
was placed close to a flat plate.
Discharges of a condenser across
this combination with the point
negative, produced enormous cur-
rents with the best obtainable
vacuum conditions.

The production of very large cur-
rents in vacuum at high voltages
is of course just what we need for
intense X-ray outputs which will
permit the making of radiographs
in very short intervals of time. The
practical limitation of the tungsten
filament X-ray tube is about one
ampere of current due to the tem-
perature and space charge limita-
tions of the cathode. Here, how-
ever, was a source of extremely
high currents running into a thou-
sand amperes or more.

Fig. 3-Marx circuit surge generator for Westinghouse high speed X-ray tube

The problem of controlling these
currents so that the electron
stream would strike a suitable
anode with the necessory velocity
to produce X-rays was next con-
sidered. The addition of a control
electrode placed in close proximity
to a sharp edge gave promise of
fulfilling the necessary conditions.
Further development of this idea
resulted in the design illustrated in
Fig. 1, in which a sharpened elec-
trode "G" is placed in a trough
shaped auxiliary electrode "H."
By this means a semblance of a
rectangular focal spot can be ob-
tained on the target "I."

The energy of the impacting elec-
trons is dissipated in four different
ways:

1-In the production of X-rays.
This accounts for a fraction of
one per cent of the energy.

2-Light and heat radiated from
the focal spot account for 1-5
per cent of the energy depending
on the exposure time.

3-Vaporization of the tungsten
target accounts for perhaps 3
per cent of the energy.

4-Heating of the tungsten target
at and near the focal spot ab-

sorbs from 90 to 98 per cent of
the total energy.

It is obvious from these con-
siderations that conduction of heat
from the focal spot area to the sur-
rounding tungsten must be relied
on to play the major role in heat
dissipation. Since the amount of
heat conducted from a given area
depends on time and the difference
in temperature it can easily be seen
that the heat dissipating ability of
a focal spot will decrease as the
exposure time decreases, so that
one would expect it to be quite
small for exposure times of about
a microsecond such as we are con-
sidering here. It is fortunate that
the heat dissipated varies with the
square root of the exposure time
according to the following formula:

KctWm=Tm-
2

Wm = Loading in total energy permitted
per unit area to raise surface to
temperature I,.

K = Thermal Conductivity of anode
material

c = Heat Capacity of anode material
t = Time of Exposure
Tm = Temperature

Calculated on this basis, using a
condenser of .02 microfarad charged
to 100 kv, and assuming a discharge
time of one microsecond, a focal

ELECTRONIC INDUSTRIES November, 1944 105



O
Fig. 4-High speed X-ray picture of bullet piercing armor plate. (A) Stationary X-ray picture
of cal. .30 armor piercing bullet. (B) High speed X-ray picture of this bullet penetrating 1/2 in.
thick armor. (C) High speed X-ray picture of same bullet 20 millionths of a second later

Fig. 5-Radiograph and spark picture showing blast and location of bullet in barrel

spot area of approximately 16
square centimeters would be re-
quired to dissipate the energy of
the electrons without vaporizing the
tungsten target. It has been found
that focal areas of from one eighth
to one quarter of the calculated
values are sufficient in practice and
that while some vaporization does
occur, several thousand exposures
could be given before the tungsten
deposit becomes sufficiently thick
to absorb the X-ray appreciably.
The failure of the formula to hold
in this case is probably due to a
number of causes, the most im-
portant of which are:
1-The total discharge time of the

condenser may be several times
that of the X-ray exposure since
the intensity of the X-rays falls
off rapidly with decreasing
voltage.

2-A considerable portion of the
electrons may be deflected from
the target and give up their
energy elsewhere.

3-The discharge degenerates into
a low voltage arc passing very
high currents with little energy
loss in the tube.

4-The time is so short that even
with a high rate of evaporation
the total material loss per ex-
posure is small.

These conditions indicate that
the focal spot and hence the ob-
tainable definition can never be
made as fine in a tube operating
at these extremely short exposure
times as they may be in tubes
operating in the conventional man-
ner. However, adequate definition
for most purposes is easily obtained,
and rather fine definition can be
obtained in one direction by tak-

ing the X-rays off the target near
grazing incidence.

The manner of operation of the
tube may best be seen by referring
to the schematic circuit diagram
Fig. 2. The condensers are charged
by the transformer "E," through
the rectifiers "Vi V." to a voltage
somewhat less than that required
to break down the spark gap "L."
Simultaneously, condenser "C4" is
charged to about 1000 volts. When
the circuit is broken at "B," the
charge on the grid of the thyratron
"T" leaks off, permitting "C4" to
discharge through the primary of
the induction coil "E," which gives
a sufficient impulse to the high
voltage circuit to cause the gap "L"
to flash over. This causes the surge
generator gaps to break down which
impresses a high voltage between
"G" and "H." Field electrons are
drawn from "G" and this initial
discharge evolves into a metallic
arc between "G" and "H" which
spreads out into the focusing cup
and becomes a virtual cathode at
apparently unlimited current car-
rying capacity. Due to the action
of resistance "J" Fig. 2, the dis-
charge transfers to the anode "I"
with consequent production of
X-rays.

Field emission are
The properties of such a "field

emission arc" cathode which per-
mit the drawing of such high cur-
rent densities should find applica-
tion to electronic devices other than
X-ray tubes.

The time of formation of the dis-
charge inside the tube must be
even less than that required for a
spark in air since a parallel rod gap
will jump a considerably larger
spacing without the tube in the cir-
cuit than with it in place. It is also
of interest to note the small spacing
between the external connections
to the electrodes "G" and "H." This
small spacing is sufficient to pre-
vent breakdown, although the whole
condenser voltage would be across
these points were it not for the
rapid field emission arc breakdown
between these electrodes within the
tube.

The time constant at the trigger
circuit is about 20 microseconds
and the time for complete discharge
of the condensers through the tube
about one microsecond. The time
constant on the more recent timers
has been reduced to less than one
microsecond. The time delay of the
trigger circuit is estimated by the
distance a bullet travels after
breaking the circuit at "B" before
the radiograph is made, and the
time of discharge can be measured
by the amount of blur in the radio-
graph of a bullet travelling at a
known velocity.

The time delay may be increased
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to any desired value by adding
capacity or increasing the value of
the grid leak of thyratron "T."

Operating equipment
The generator which has been

built to operate the high speed
tube is shown in Fig. 3. Six con-
densers are arranged in a Marx
circuit substantially as illustrated
in the schematic circuit of Fig. 2.
The exceedingly rapid breakdown
of the X-ray tube has permitted
closer spacing of the condensers
than would normally be the case
so that a relatively compact design
has been possible. Power is drawn
from a 200-250-v line through the
control stand which permits regu-
lation of the charging voltage from
30-60 kv in 1/2 kv steps.

The charging transformer is pro-
vided with four high tension cable
sockets so that four surge genera-
tors may be used. The transformer
case also contains two rectifiers,
filament transformers, a grounding
relay and two grounding resistors.
The high tension secondary wind-
ing has been split and the center
grounded which facilitates the use
of a milliammeter in the center tap
circuit. Under these conditions the
milliammeter is at ground potential.

In most practical applications of
the unit, it is desired to fire the
surge generator at a given time in-
terval after a certain reference
point has been reached by the ob-
ject under investigation. In order
to facilitate accurate firing of the
surge generator, a special interval
timer has been designed. This is a
thyratron timer employing a type
2050 thyratron tube and a type 634
thyratron tube. In normal opera-
tion the 634 thyratron is connected
to the primary of a spark trans-
former which triggers the surge
generator.

A capacitor is connected between
the plate of this tube and ground
through the primary of the high
tension triggering transformer.
When the thyratron permits dis-
charge of the capacitor through the
primary winding of this trans-
former, the resulting pulse is of
sufficient magnitude to break down
the trigger gap and thereby initiate
a break -down of the entire surge
generator.

The timing circuit in the inter-
val timer is capable of producing
a time interval varying from 20
microseconds to several thousand
microseconds. The timer is so ar-
ranged that the generator may be
triggered by either a "make" or
"break" type of operation. The
"break" operation is used when it
is desirable for the projectile or
other object under investigation to
break a conducting lead. In "make"
operation, timing is initiated when
two contacts are shorted.

The initiating gap in the surge
generator is irradiated with a Steri-
lamp in order to maintain constant
breakdown characteristics. The con-
densers are charged to 50 kv and
when the initiating gap has broken
down, the other gaps break down
in sequence resulting in a discharge
circuit of practically zero impedance
and the full 300 kv appears across
the tube.

The Marx circuit arrangement
permits the use of condensers which
need withstand only one -sixth the
total voltage and a relatively small
transformer suffices to charge them.
When the gaps break down, there is
of course some current leakage be-
tween condensers through the
charging resistors. In the case of
the field emission tube described
here, the exposure time is so short
that these losses are negligible. For
the longer exposure times used in
conventional X-ray tube technic,
however, these losses are so high
that the circuit is not suitable for
such use.

The pictures published in 1940
showing some of the phenomena
that could be revealed by means of
high speed X-ray pictures (club
striking a golf ball, shot gun charge
passing through wood, etc.), came
to the attention of the men at the
Frank ford Arsenal Laboratory.

Fig. 6-Series of high speed radiographs show-
ing penetration of armor plate by an explosive
shell. CH Nose of the shell is through the
plate. 2, Almost half of the shell has passed
through the plate. The shell has swelled to

approximately twice its normal diameter. (31

The shell has just burst open. '4, The shell
has burst wide open. The petals on the back
of the plate are curling back to make a larger
hole.

Colonel L. S. Fletcher, at that time
director of the laboratory, and the
men under him recognized the pos-
sibilities of applying this new "tool"
to the field of ballistics. It was ar-
ranged at this time to have the ex-
perimental equipment used at
Westinghouse brought to the
Arsenal for a series of tests. High
speed X-ray pictures were obtained
of caliber .30 armor piercing bullets
penetrating a PA inch diameter
aluminum rod. The pictures gave
useful information about the be-
havior of the bullet and the man-
ner in which the penetration took
place.

h se( 1 exposure

The results of these tests were
so promising that the laboratory
ordered four units of the present
form of this equipment developed
for the Frankford Arsenal. The
first of these units was delivered
to the Ballistics Section of the
Laboratory in January 1942 and the
equipment has been in constant use
ever since.

The X-ray exposure being of the
order of a millionth of a second or
less, it is necessary to use intensi-
fying screens. Patterson No. 245
industrial combination intensifying
screens have been used exclusively.

The first problem which was in-
vestigated at the Frankford Arsenal
was the field of terminal ballistics;
this is a study of what happens to
the bullet when it strikes a piece of
armor, also what happens to the
armor during the penetration
process. Ordinary photographic
methods, including high speed
photographs run into the difficulty
of having the actual penetration
obscured by luminous fragments
thrown back at the time of impact.
This difficulty is, of course, not
present in the case of X-rays.

High speed X-ray pictures were
taken of armor piercing bullets
during the actual penetration. Two
mutually perpendicular pictures
were taken of the bullet as it pene-
trated the armor. The pictures were
taken simultaneously or in se-
quence.

Fig. 4 shows two mutually per-
pendicular high speed X-ray pic-
tures, taken in sequence of a caliber
.30 armor piercing bullet pene-
trating a small 2 by 2 inch piece
of 1/2 inch thick armor. On the first
of the high speed X-ray pictures
taken at the time when the core of
the bullet had penetrated % inches
into the armor, one can see frag-
ments of the bullet jacket and of
armor splashing back.

The jacket which cannot pene-
trate the armor has telescoped for-
ward on itself and exposed the base
of the core. The second high speed

(Continued on page 196)
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* Report of FCC Frequency Allocation Hearing

FM-TELE SHIFT SLIGHT

 It appears fairly certain that
there will be only minor shifts made
in frequency allocations for FM and
Television. A move looking toward
leaving things pretty much as they
are was made by the Radio Tech-
nical Planning Board in Washing-
ton at the end of September, when
the Federal Communications Com-
mission opened its public hearing
for the purpose of:

"Determining the present and
future needs of the various classes
of non -governmental services for
frequencies in the radio spectrum
from 10 kc to 30 mc with the view
of ultimately assigning bands of
frequencies to such services."

The hearing was called by FCC
primarily so that everyone inter-
ested might have an opportunity
of getting their estimated require-
ments for spectrum space on record
-and justifying those require-
ments. Only non - governmental
services are being considered. The
Interdepartmental Radio Advisory
Committee on June 15 last had
already proposed substantial revis-
ion of Article 7 of the General
Radio Regulations (Cairo Revision).
Now RTPB with its 13 Panels, all
under the general chairmanship of
Dr. W. R. G. Baker, which had been
charged with the duty of formulat-
ing plans for the technical future
of the radio industry and services,
was to have its chance to make
public its deliberations, its findings
and its recommendations.

No coordinated report
As a matter of fact, RTPB made

no overall coordinated report and
may not find it possible to do so for
some time to come. In the mean-
time preparations for a postwar In-
ternational conference are on the
slate and FCC hopes that it may
be possible to so coordinate RTPB
and IRAC proposals that definite
conclusions may be reached by De-
cember 1.

The 13 Panels making up the
RTPB organization have worked
hard and long at the solution of
their individual problems. As indi-
cating the amount of work that has
been done, Dr. Baker let it be

If RTPB recommendation is followed; would put
Television 10 mc higher, expand FM allocation

known that to date the board has
distributed "A total of approxi-
mately 100,000 documents," and
there still remains a great task to
be finished. Dr. Alfred N. Goldsmith,
chairman of Panel 1 (Spectrum
Utilization) and vice-chairman of
RTPB, told the gathering that it
will require at least a year more
for his particular group to bring
their labors to a satisfactory con-
clusion.

That there would be a great many
more requests for frequencies than
can be accommodated in the avail-
able spectrum was a foregone con-
clusion. Dr. Goldsmith's Panel had
prepared a series of 30 charts (the
originals aggregate 3 ft. in height,
150 ft. in length) on which all re-
quests for spectrum space were
plotted and the considerable over-
lap which exists in certain places
is quite apparent, if not astonish-
ing. As Dr. C. B. Jolliffe, chairman
of Panel 2 (Frequency Allocation),
pointed out, most of these overlaps
occur in the region up to 2,000 mc.
"It is like trying to put 11/2 bushels
into a 1 bushel measure," he said,
and added, "something must give
and it most certainly won't be the
measure."

Obviously, there will have to be
many compromises. One such con-
flict which existed between the re-
quests of Panel 5 (FM Broadcast-
ing) and Panel 6 (Television) al-
ready has been resolved. Others
likewise will be resolved as work
progresses.

In the case of FM and Television
Panel 2 has adopted the following
resolution which effectively freezes
these two services at least in so far
as RTPB is concerned with very
little change from existing approved
allocations:
"In order that there may be unani-

mous agreement in RTPB regard-
ing assignment to television and
FM and to make it possible to
design equipment now in order
that FM and Television can start
on a largely expanded scale im-
mediately following the war, it is
recommended that the following
assignments be approved:

"Educational FM broadcast, 41 to
43 megacycles;

"Commercial FM broadcast, 43 to 56
megacycles;

"Amateurs, 56 to 60 megacycles, and
a 4 megacycle band between 114
and 150 megacycles;

"Commercial television, 96 mega-
cycles, channels 60 to 114 mega-
cycles, and 17 additional 6 mega-
cycle channels below 250 mega-
cycles:

"The present licenses of television
below 108 megacycles are to be
kept in approximately the same
relative position in the 60 to 114
megacycle band as they now oc-
cupy in the 50 to 108 megacycle
band."

One solid reason for the recom-
mendation that no shift in the FM
band is necessary came as a result
of the solicited opinion of Dr. J. H.
Dellinger, Chief of the Interservice
Radio Propagation Laboratory of
the U. S. Government, who had
been asked about the possible effect
of long distance skywave interfer-
ence, or "bursts". Dr. Dellinger
stated:

"Bursts" unlikely
"The point in question is that the

frequencies concerned are some-
times affected by long-distance
interference, contrary to an ex-
pectation that was widely held at
one time, and there is a fear that
this interference may be so great
as to seriously impair the useful-
ness of those frequencies for
broadcasting. Essentially the
Panel appears to request that I
inform it whether that fear is
well founded. I believe I may,
with propriety, respond to this
request, and the answer is that
the fear is not well founded."
That opinion is corroborated by

the brief article by Dr. H. T. Stetson
appearing on page 83 in this issue.

As respects television, Chairman
David B. Smith offered as the rec-
ommendations of Panel 6 (Tele-
vision) that:

"The Panel was of the unanimous
opinion that commercial television
broadcasting should be resumed
and expanded on the present six
megacycle group A channels plus
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some additional ones. It found as a
technical fact that the theoretical
lower limit of television broadcast-
ing is approximately 40 megacycles.
It estimates that in order to provide
a competitive system in accordance
with the American way of broad-
casting, approximately 30 channels
would be required and that for
technical reasons these channels
should be grouped together in a
substantially continuous band. The
Panel recognized that as a practical
matter it would have to consider
the needs of other services, and
with this in mind proposed an allo-

cation plan that would provide 26
six megacycle channels between
50 mc and 246 mc. This allocation
plan includes gaps for some existing
private and Government services.
The Panel hopes that it may be
possible within the next few years
for some of these intervening serv-
ices to move to other frequencies,
and in that event, television can
take over the channels and fulfill
the requirements of an ideal alloca-
tion scheme."

"With respect to color television,"
the Panel reported, "it was decided
that adequate standards for color

television for a six megacycle chan-
nel cannot be established at this
time. This action was taken with-
out prejudice to the continuation of
experimentation in color television
in such channels."

In the meantime, the motion
picture people have projected
themselves into the television pic-
ture by urging a proposed National
Theatre Television Service with 75
channels of 20 megacycle band-
width or a total of 1500 megacycles,
planned by the Society of Motion
Picture Engineers and revealed in

(Continued on page 190)

NAVY'S DATA ON TRANSMITTER TUBE DEVELOPMENT

Operating Frequency
Megacycles

400

Power Output
Watts

1 kw

Stage of
Development

First

400 250
500 200
600 150

Second -third

Remarks

In first stage of research

In preliminary stages of production

400 500
500 400
600 300

First -second

400 700
600 700

400

400
600

Second

1 kw Four

Concluding stages of research; can probably
be operated to 700 me

In factory and production stages; operates
at 40 per cent efficiency at 400 mc

3 kw
1 kw

Second In concluding stages of research; this is a
water-cooled tube. Operates at 40 per cent
efficiency at 400 mc. Will take a year to
get info production
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Participating in the first of a series cf FM radio communication tests on the Great Lakes, Acting
Captain Walter Rummer of the car ferry, S.S. Madison, is seen talking to the Port Washington,
Ws., station of the Lorain County Radio Corp., using FM radio equipment developed by General
Electric engineers. Seen at the left in the photo, the equipment is completely self-contained,
except for the power supply. These FM tests, in operation since late July, are being conducted
over a 90 -day period. In addition to the equipment at Port Washington and aboard ship, five
other FM transmitter -receiver units are being operated on car ferries, fish tugs, and others

TUBES on the JOB
New Tocco high frequency heating unit which features two stations operable at the same time
on widely different frequencies. If has a normal frequency of 450,000 cycles, a 20 kw output

Rugged Recorder
An improved electronic recording

instrument, so compact and well
balanced it can withstand drop
hammer vibrations and still main-
tain a sensitivity of six points in
10,000, is announced by the Brown
Instrument Co., Philadelphia, pre-
cision industrial instrument divi-
sion of Minneapolis -Honeywell Reg-
ulator Co. The latest models of the
instrument, the electronic poten-
tiometer, will be shown at the Na-
tional Chemical Exposition to be
held in Chicago, Nov. 15 to 19.

The continuous balance theory
of new strip and circular chart
electronic potentiometers is em-
phasized, said Brown engineers, by
the fact that the improved models
can be operated upside down.
Earlier models of this instrument
have been used successfully in
speedier and more uniform produc-
tion of high octane gasoline, buta-
diene, styrene, plastics, ball bear-
ings, aluminum and other wartime
products. Under the name of the
flight test recorder, they have long
been used for testing airplane parts.

Induction Renting Unit
A new entrant into the field of

high frequency induction heating
was revealed at the National Metal
Congress in Cleveland, Ohio, when
the Tocco Division of the Ohio
Crankshaft Co. introduced a new
type of two -station high frequency
electronic heating machine.

With normal frequency of 450 kc
and a 20 kw output capacity, it is
the first tube -type unit to be de-
signed with two independent work
stations that can be operated at
the same or widely different fre-
quencies. This provides versatil-
ity for the brazing, hardening, an-
nealing, soldering or heating of
small parts. One -station models
will also be manufactured.

Controls and operating meters
are conveniently located above the
work panels and in the timer cab-
inet situated on the left side of the
"penthouse" frame. Manual con-
trols for use during setups can be
switched to automatic for produc-
tion runs once the heating cycle
is determined. The power output
control includes plate voltage, grid
drive and grid bias variation. Me-
ters include grid current, plate and
radio frequency tank current.

A pistol -grip handle set at easy
working level at the rear of the
machine is used to change the plate
voltage taps while a dial with a tap
switch for the grid drive is located
at the rear control station. The
grid bias control, a rheostat that
offers fine and coarse control, has
a convenient position on the front
meter panel.
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6 KEYS to ENGINEERING SUCCESS
by DR. ALLEN B. DuMONT
President, Allen B. DuMont Laboratories, Passaic, N. J.

Study eternally, practice salesmindedness, win executive re-
sponsibilities, high spots in message to Rensselaer graduates

 For the technical man, tomor-
row's world means change and
progress and new openings on a
positively fantastic scale. The very
last ounce of knowledge and skill
and effort is being poured into the
desperate global conflict which is
to decide the future of mankind.
Thus it is not surprising to find
technological advances on an
astounding scale. In most fields
the advances already amount to 25
years of usual peacetime progress.
For example, the text books in
many fields are probably 2 to 3
years behind times, already. One
can have had excellent training in
the fundamental sciences, but un-
less you continue your own educa-
tion, your opportunities will neces-
sarily be definitely limited.

Keep up with procession!
My second point is the need to

keep up with this rapidly -moving
technological procession. If you
would get up-to-date and stay up-
to-date in your chosen field, by all
means cultivate a craving for in-
formation. To offset the rapid ob-
solescence of knowledge and ex-
perience and practice these days, we
have engineering and technical
journals covering every field of
technology. To top it all, we have
engineering and technical societies
which meet regularly for the pres-
entation and discussion of papers
that bring us right up to the pres-
ent moment. The proceedings of
such societies are indispensable in
the working library of the success-
ful technician. Keeping up-to-date
is of the very essence of success.

For a third point, consider the
intricacies of modern development,
design, production and control of
various technical items, particu-
larly in meeting the stringent spe-
cifications of global war, which re-
quire a greater range of conditions
than ever before encountered, and
which will continue in the postwar
world. In radio and electronics, we
have such conditions as flying in
rarefied atmosphere, with tempera-
tures down to minus 40 deg. F.;
operation in tanks, with tempera-
tures up to 125 F.; fungus growths
and cain-raising insects of the jun-
gles; intense vibration and me -

DR. ALLEN B. DuMONT

Awarded the degree of Doctor of Engineer-
ing, Dr. DuMont cited six principles of growth
for the modern engineer:
1. Present-day world offers tremendous op-

portunities.
2. Ceaseless study is necessary to keep

abreast.

3. Growing complexity demands more tech-
nicians.

4. Engineers must stop thinking negatively.
5. Be salesminded. Be business -minded.

6. Hold yourself in proper esteem.

chanical shock of the order of 100
and above; high -humidity condi-
tions even approaching 100 per
cent saturation; corrosive effects of
salt water spray, and so on. All
these conditions must be studied by
the technician. Laboratory setups,
approximating actual conditions,
are now commonplace, so that
equipment can be tested and
checked for intended conditions of
operation. Never before has there
been such need for technicians in
the development, design, production
and control of almost all products.

My fourth point concerns crea-
tive thinking-and doing. It has
been my observation that too many
engineers and technicians have a

basically negative approach to any
new idea. The average technically -
trained man knows, of course, the
inherent technical difficulties in a
given technical situation, almost at
a glance. He knows why it can't be
done, offhand. And often he makes
no attempt whatsoever to do any-
thing further about it. He stops
at the first technical objection.

As a jibe to such negative think-
ers, however, many war plants
these days have this sign very
much in evidence: "The difficult,
we do immediately; the impossible
takes a little while longer." It is
in that spirit that our country, in
three short years, has caught up
with and surpassed the Axis powers
who had a twelve-year head start
on our production.

Faced with the negative attitude
of many of his co-workers in the
great research laboratories of Gen-
eral Motors, Dr. C. F. Kettering,
patron saint of modern industrial
research, has this to say on the
subject: "Tell me just why it can't
be done. Once you have mentioned
all the reasons in sufficient detail,
you have the problem more than
half solved."

Yes, the negative attitude ac-
counts for the financial predica-
ment in which many technicians
find themselves. They work for
others. They are under others. They
take their orders from the busi-
ness and sales departments. And
when there are extra financial re-
wards to be divided, the technicians
usually come in at the very tail end,
if at all.

My fifth point, then, is to urge
you to develop a commercial view-
point, along with your technical
outlook. Remember, your salary
will ultimately come out of sales.
A business lives or dies by its in-
come. And yet so many technicians
are not interested in the slightest
in the selling end. Nevertheless, I
say to you: To be a successful tech-
nician, be a salesman. Be sales -
minded. See that your efforts have
a direct bearing on selling more
and better goods for bigger and
better profits. In this way you will
be fattening your own pay en-
velope. You will enjoy more pres-
tige. You will be more successful.

(Continued on page 222)

ELECTRONIC INDUSTRIES November, 1944 111



SURVEY of WIDE READING

Waretneter for 14 cm. Waves
A. Weissfloch (Zeitschrift fuer
technische Physik, Berlin, No. 2,
1943)

Frequency deviations can be
measured with an accuracy of 10
kc (5.10-6 times the original fre-
quency), or a change of about
0.0007 mm. in the 140 mm. wave
will be indicated by the instrument.
Calibration is required for absolute
frequency measurements.

If a homogeneous, concentric,
shorted line, approximately five
meters in length, is connected to a
14 cm wave generator, standing
waves with about 70 voltage nodes
will build up within the line. As-
suming a change in wavelength of
0.01 mm., the voltage node at A
will be shifted by 0.01 x 70/2 = 0.35
mm. The wavemeter shown corre-
sponds to this principle, but its
length is reduced to about 40 cm.
by the insertion of suitable trans-
former sections I, II, III, IV; (on
theory of transformer sections see
"Discontinuities in UHF Lines,"
Electronic Industries, May, 1944).

Section II is designed to trans-
form any impedance Z at the point
C into an impedance of about 50Z
at the point B. Sections III and IV
are dimensioned to provide a volt-
age node exactly at point D com-
pensating for unsatisfactory con-
tact of the shorting stub at E. The
distance CD is adjusted to be equal
to a half wavelength at the center
frequency of the measuring range,
and, at that frequency, a voltage
node at D will result in voltage
nodes at C and at B.

In operation, the short-circuit at
E and D is moved by sliding the
end stub with a micrometer screw
until the voltage minimum is ex-
actly at B, as indicated by equal
currents in the probe S at stops G

7

Electronic news in the world's press. Review of engineer-
ing, scientific and industrial journals, here and abroad

Set Zero-_-( low resistance

 WI,

Is,

set -Zero

Measuring time intervals of 100 p, sec. to 1 sec.

and H. Depth of modulation of
FM waves can be measured with
the instrument.

Measuring Short Time
Intervals
R. K. Dundas, Ltd. (Journal of
Scientific Instruments, London,
August, 1944)

The instrument measures short
time intervals between 100 µ sec.
and 1 sec. The two parallel, large re-
servoir capacitors 2,2, which have
been charged by the high voltage
supply, are discharged, during the
time interval to be measured,
through the constant current cir-
cuit (left-hand EF 50 tube, pre-
set anti -drift potentiometer, sec-
ond diode of the right-hand EB
34 tube) into one of the high -
stability precision capacitors Cr, C2
or C.. The voltage developed across
the selected precision capacitor is
a function of the unknown time
interval and is indicated by the
following, negative -feedback, de
tube voltmeter (right-hand EF 50).

The purpose of the four diodes,

Wavemeter for 140 mm. waves detects changes of 0.0007 mm.

reading left to right on the draw-
ing, is as follows: The first diode
provides a path for the reservoir
capacitor charging current, the
second limits the grid potential of
the left-hand EF 50 tube, when

to a constant value so
as to maintain the current through
this tube constant, the third pre-
vents the precision capacitor from
undue over -charging should the
time interval to be measured ex-
ceed the range, and the fourth
prevents the charge introduced in-
to this capacitor from leaking out
after the interval has passed.

During calibraton the left-hand
EF 50 tube is made conductive and
the precision capacitor is paral-
leled by an accurately measured
wire -wound resistor. The instru-
ment is calibrated by varying the
current through this tube until a
definite meter reading.

Deflection-Modulted CR Tube
P. Nagy (Journal of the Television
Society, London, June, 1944)

In the deflection -modulated
cathode-ray tube, capacitor C may
be alternately charged in a positive
and negative sense. The image of
the cathode K, elongated in a di-
rection perpendicular to the plane
of the drawing, is focused with the
aid of grid G, anode A. and second
anode system A,, P, into a sharp
elongated image at the tip of the
member Y of the secondary emis-
sion output electrode X -Y.

Within a certain range of elec-
tron velocity, the equilibrium po-

(Continued on page 202)
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INTERESTING FACTS

ABOUT HYTRON
* Hytron is the oldest manufacturer in the United States specializing

on radio receiving tubes. The first Hytron tube was made by hand
in 1921.

 The now standard BANTAM GT receiving tube is a Hytron origina-
tion. Hytron designed and developed over 70 of the popular GT
types. These small glass receiving tubes contributed to the de-
velopment of the miniature table radio and to large scale production
of radio and radar equipment for the Services.

The tiny BANTAM JR. tubes originated by Hytron were the first sub -

miniatures. They made possible hearing aids and pocket radio sets.
Similar Hytron tubes serve in wartime electronic devices.

* Hytron has pioneered transmitting and special purpose tubes for
the radio amateur and for police radio. Its very -high -frequency
tubes and its instant -heating r.f. beam tetrodes for mobile communi-
cations, have also become extremely popular with the Services.

Hytron combines long experience in high-speed receiving tube
techniques with the know-how of special purpose tube engineering.
The result is economical mass production of special tubes.

First of the receiving tube manufacturers to convert 100' ; to war
production, Hytron will be just as alert in serving the post-war
market.

EXCLUSIVE
MANUFACTURER

OF

SALEM A"

CONSULT HYTRON regarding your needs
for these tubes: receiving, ballast, hearing aid,
very -high -frequency triodes and pentodes,
miniatures, medium and low -power transmit-
ting triodes, r.f. beam tetrodes (particularly
instant -heating), r.f. pentodes, gaseous voltage
regulators, and rectifiers.

RADIO RECEIVING
TURES

%VIA.
1014.1:"0 ANSSS

NEWBURYPORT,
MASS

BUY ANOTHER WAR
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WHAT'S NEW
Devices, products and materials the manufacturers offer

Milliseconds Meter
The Rowe radio type MM100 elapsed

milliseconds meter measures, electronically.
small periods of elapsed time directly in
milliseconds on a linear scale meter. The
start and finish of the period to be meas-
ured are made to initiate and terminate
operation of the unit by various mechanical,
electrical or photo -electronic means. Start
of the period causes the meter to rise and
termination stops the meter, at which po-
sition it remains for taking the reading.
Range of the standard instrument is 100

milliseconds. Other ranges can be had
covering both higher and lower elapsed
periods. Made by Rowe Radio Research
Laboratory
Chicago.

II V Ceramic Capacitors
Originally engineered by Centrelab Divi-

sion of Globe -Union Inc., 900 E. Keefe Ave.,
Milwaukee, Wis., for specific items of war
equipment, three new types of high voltage
capacitors are now in production for gen-
eral use. All unite have the general double -
cup design that simplifies positive attach-
ment of the terminal and gives maximum
flash -over distance between the terminals.
Plates are pure silver fixed to the ceramic.
Standard terminals are silver-plated brass
or bronze. Capacitance is determined by
the area and thickness of the ceramic cen-
ter partition or bottom of the cups and by
the dielectric constant of the ceramic. Units
have zero temperature coefficient and main-
tain a constant capacitance with tempera-
ture change. The dielectric constant of this
ceramic body is approximately 40.

Thermoplastic Insulation
Thermolex is a new thermo-setting plastic

designed for insulating and to make com-
ponents salt, moisture and acid resistant as
well as impervious to fungus growth. It is
a phenolic resin with very low density
primarily intended for deep penetration.
Several types are produced by Thermolex
Liquid Plastics Co., Yonkers, N. Y., for
thick, medium and light coatings and in
opaque form. All types may be dipped or
sprayed.

Switch Breaker
A new circuit breaker relatively free from

the effects of extreme high and low tem-
peratures has been added by Littelfuse
Inc., 200 Ong St., El Monte. Calif. and
4767 Ravenswood Ave., Chicago. The ac-
tual trip temperature of the new breaker
without flow of current is 350 deg. F., am-

bient temperature. This resistance is av-
complished by new bi-metal design. The
bi-metal is used as the finger that pulls
the trigger. No appreciable mechanical
load is exerted on the bi-metal as it trips
the breaker. The range is 5 to 50 am-
peres at 32 volts, ac or dc. It is capable
of breaking 2500 amperes on short circuit.
It meets the requirements of holding for
one hour at 115 per cent of rated current;
breaks within the hour on 138 per cent of
rated current; breaks at 200 per cent of
its load between 10, and 100 seconds. These
tests are all at the ambient temperature of
77 deg. F. ± 1.8 deg. F. The breaker is
enclosed in moisture -proof black-bakelite
case.

Dial Switch
The Paragon 700 series 7 day calendar.

dial time switch for timing automatic heat.
ventilating, lighting, pumping or flushing
operations is equipped with a 6 in. calendar
dial which makes one complete revolution
every 7 days. Dial trippers can be inde-
pendently set for different daily ON and
OFF schedules. Settings can be made in
advance for an entire week. Any day or
days operations may be omitted entirely
on a pre-set program. Operations from ON
to OFF or from OFF to ON can be set as
close as three hours apart and can be
separately adjusted throughout each 24
hour day in the week. Maker is Paragon
Electric Co.. 39 West Van Buren St..
Chicago 5, Ill.

Communications Mike
The Electro-Voice Corp., South Bend,

Ind., has placed on the market a new model.
600-D communications microphone designed
for police, airport, utility, mobile communi-
cations and portable public address instal-
lations. Among features is a "press -to -
talk" switch which opens the microphone
and closes the relay simultaneously, if de-
sired. A high impact molded phenolic case
was built to requirements of rugged mili-
tary usage, yet it weighs but 9 oz. The
microphone will withstand temperatures

from -40 to +185 deg. F. The frequency
response ranges from 50 to 8,000 cycles
per second with an output of -57 db,
0 db = 1 volt/Dyne/CM=. The curve is
substantially flat for highest articulation.

Compact PA System
A compact public address system in-

cluding a radio receiver, record changer.
amplifier and two loud speakers all con-
tained in a single case has been brought
out by Pacific Electronics. Sprague and
Jefferson Sts., Spokane, Wash. The receiver
tunes from 5.5 to 18 megacycles. the ampli-
fier has three stages with push-pull out-
put; the record changer has a sapphire
cutting head and playback. Source of power
is the usual 110-v lines.

Solderless Wiring Tool
Aircraft -Marine Products Inc.. Harrisburg,

Pa.. has developed a new hand tool which
combines all the steps involved in prepar-
ing a wire for a solderless terminal and
in crimping the terminal to the wire. In
addition to the usual crimping notches the
tool includes an efficient wire cutter and an
insulation stripper with the correct strip-
ping length clearly indicated. Terminal stud
hole sizes are also marked on the tool for
quick checking. Three types of Amp. ter-
minals, for wire sizes 22 to 10. are crimped
by the tool, the Flag type, Standard
(Type B). and the One-piece terminal.
Crimping notches are marked to corres-
pond with terminals they will crimp and
stripping notches are marked with Navy
Shipboard and Commercial AWG wire
sizes. Fully insulated handles of molded
plastic are light in color and permit the
tool to be easily identified in repair kit
and in storeroom. Construction is of heat -
treated steel with a rust -resistant finish.
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 Recommended for Fast, Eagy, ACCURATE
Calibration of Wavemeters, Signal Generators,
Oscillators, Receivers, etc.

The Secondary Standard
LAVOIE C-200 CALIBRATOR

#10 Xiyhti

1. BEAT DETECTOR UNIT
provides easy calibration
with either aural or visual
indication of zero beat.

2 OUTPUT and ADJUST-
MENTS give crystal -con-
trolled harmonic frequen-
cies up to 2000 mega-
cycles.

3.

The LAVOIE C-200 Calibrator is an instrument that estab-
lishes crystal -controlled frequencies at UHF up to and
beyond 2000 megacycles. By means of a switch it cuts out 4.
10's and produces only 40's on the megacycle frequency
range . . . or by means of an Identifier, selects any ONE of
these frequencies for purposes of identification. A detector
and amplifier on the panel expedite the calibration of
signal generators, etc. Detailed information promptly upon
request.

MODULATION CON-
TROLS permit selection of
either modulated or un-
modulated output as well
as degree of modulation.

MILLIAMMETER and SE-
LECTOR SWITCH facili-
tates easy adjustment of
output controls.

avet'eXakittakria-
RADIO ENGINEERS AND MANUFACTURERS

MORGANVILLE, N. J.
Specialists in the Development of UHF Equipment
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WASHINGTON
Latest Electronic News Developments Summarized

Bur

RECONVERSION-It is still some time off and will
not follow the pattern of an immediate floodtide of
civilian production as had been pictured, more or less
rosily, two months ago. First, V -E (Victory in Europe)
Day is not coming so soon as had been anticipated by
the Allied Forces' onrush through France and there
will be NO CIVILIAN PRODUCTION until after V -E
Day. Second, even when reconversion gets the "green
light," there can only be effected a limited amount of
civilian home receiver production.

COMPONENTS SHORTAGE-That is due to the
fact that there is a lack of critical tubes and com-
ponents, including capacitators, loud speakers and
electrolytic condensors, resulting from the heavy mili-
tary requirements. Manufacturers must review their
supplies of these limited components and gage their
plans for civilian production on the basis of these
limitations.

ALLOCATIONS AND FUTURE CIVILIAN SETS-
Because the frequency allocations determination by
the FCC may not be too well-defined in terms of the
permanent places in the spectrum for such vital post-
war services as television, FM broadcasting and
facsimile, manufacturers, in the opinion of some of
the most competent Washington government ob-
servers, will at the outset of reconversion concentrate
on standard broadcast (AM) receivers, largely along
the lines of prewar models and types.

FIRST COMES AM-All the manufacturers naturally
want to get into the market with their products as
soon as possible and it is believed that over half of
the civilian home sets produced after V -E Day will be
the AM type. Combination AM -FM -Video sets will
come later when the bands for FM aixi television
have been fixed by the governmental agency, the FCC.

CONSIDERING FM-The FCC in the allocations
hearings has evinced desires to place FM broadcast-
ing temporarily in the 42-50 mc band and make 88-108
mc a permanent place for FM which could be enlarged
when television moves out. The FCC viewpoint is that
the lower portion of the spectrum has been definitely
shown to be subject to bursts, sporadic E, and
troposphere disturbances.

PERFORMANCE IS QUESTION-Set manufactur-
ers have indicated that there is not enough known
about performance in the 88-108 mc range and the
upward move would mean redesigning and retooling
of the planned set production on the basis of the
RTPB recommendation of 42-56 mc. Undoubtedly the
band width of 200 or 150 kc which is supported by the
majority of radio engineers will remain. The outlook
is that there will be some 2000 stations in the country
within 5 or 10 years after the war and FM will get
additional space of at least 84-88 mc in future shifts.

the lower portion of the spectrum, possibly 50-84 mc
and then the major space would go "upstairs" around
300 mc where 529 -line color and high fidelity defini-
tion pictures can be broadcast. Former FCC Commis-
sioner Craven proposed 40 channels, 13 mc wide, in
the 480-1000 mc range because it would give better
quality video service and there is little investment in
commercial television, both transmitters and receiv-
ers, in the lower portion of the spectrum. With 30 to
40 channels, he estimates stations can be spaced about
200 miles apart. RTPB has recommended virtually
continuous space from 56-246 mc with 30 channels
and color video channels to be 20 mc in width.

CHANGES COMING-No matter how the presiden-
tial election goes there will be changes in the top
officials of key governmental agencies of significance
to the radio -electronic industry. There are to be two
vacancies at the FCC-that already existing by reason
of the resignation of Craven and the anticipated resig-
nation of James Lawrence Fly who may be leaving to
join Muzak Corp., which plans a $10,000,000 nation-
wide non -advertising FM transcription home recep-
tion service along the same lines as "wired radio" of
a decade ago. Because both FCC vacancies
crats, President Roosevelt, regardless of the vote re-
sults, is expected to make the appointments. One of
the new appointees will take Fly's place.

RECONVERSION UNDER KRUG?-Another change,
likely to occur, will be WPB Chairman Krug going to
a top post with the Demobilization - Reconversion
Agency and the WPB Radio & Radar Division is slated
to diminish rapidly both in staff and work as recon-
version comes closer. The Surplus War Property Ad-
ministration activities are now marking time-it won't
get going until the three -member board is named. In
fact, the recent SWPA report showed only a gain of
about $1,500,000 in surplus material in the past month.

MISCELLANEOUS - OPA has three industry ad-
visory committees, covering set manufacturers, parts
manufacturers and tubes, hard at work studying
changes in costs of production since civilian output
was stopped; sub -committees are gathering statistics
and holding discussions with OPA on adaption of the
1942 prewar price levels under Price Regulation 188
to present production expenses; final decision is long
way off. . . . Only research and development of Signal
Corps, mainly Aircraft Radio Laboratory at Wright
Field and Airborne Radar and Electronics branches in
the War Department, are being transferred to the
Office of Air Communications Officer of the Army Air
Forces; airborne radio and radar procurement is to
remain with Signal Corps until after Germany's sur-
render and then will go to the Air Forces.... Brigadier
General T. J. Tully, former Chief Signal Officer of the
Fifth Army in Italy, has been made Chief of the
Signal Corps Distribution Division, replacing Brigadier
General George H. Gardner who died suddenly.

TELEVISION-The outlook, based on the testimony
and viewpoints from the FCC, is for limited space in
116
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wherever a tube is used

ti

11,/ icoT eta ale:
AUTOMATIC DOOR CONTROL
Doors that operate automatically save man-hours
where plant traffic is heavy, cut heating costs, re-
duce breakage in restaurants, are a convenience to
package laden shoppers. The electronic principle
nvolved has hundreds of commercial and indus-
',al applications.

THERE'S A JOB FOR

BY GUARDIAN
* The "Magic Door" made by The Stanley Works of New Britain, Conn., uses a General
Electric control unit which operates automatically at the approach of a pedestrian or
vehicle. In this unit a beam of light focused on the cathode of a phototube causes a
tiny current to flow. Enlarged through an amplifier tube this current operates a sensi-
tive telephone type of relay such as the Guardian Series 405. Another phototube with
an auxiliary relay, Guardian Series R-100, is employed to hold the doors open for
anyone standing within the doorway.

The telephone type of relay is extremely sensitive and able to operate on the small
current supplied through the electronic circuit. The auxiliary relay, Series R-.100, is
required to handle a greater current. It is a small, efficient relay having a contact
capacity up to 1 KW at frequencies up to and including 28 megacycles. Contact com-
binations range up to double pole, double throw. Standard coils operate on 110 volts,
60 cycles, and draw approximately 7 V. A. Coils for other voltages are available.
For further information write for Bulletin R 6.

Consult Guardiart whenever a tube is used-however-Relays by Guardian are NOT
limited to tube applications but are used wherever automatic control is desired for
making, breaking, or changing the characteristics of electrical circuits.

PHOTO -ELECTRIC DOOR CONTROL

Above unit manufactured by
General Electric Co., is a part of
STANLEY "MAGIC DOOR"
CONTROLS

O

111=a4v.
Series 405 .hlephone Type Relay

GUARDIAN O ELECTRIC
1622-M W. WALNUT STREET CHICAGO 12, ILLINOIS

_411V

Naar

Series P-100 H. F. Relay

A COmPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY
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ASSOCIATION NEWS
APCO Re-elects Officers

Accenting the importance of re-
taining present police radio chan-
nels and providing for adequate ad-
ditional radio frequencies in the
postwar period, the 11th Annual
National Associated Police Com-
munication Officers, Inc., Confer-
ence concluded three days of in-
tensive postwar planning on
September 20 at Toledo, following
the selection of a large police radio
committee to appear at the Federal
Communications Commission allo-
cations hearing at Washington in
October, under the leadership of
Captain Robert L. Batts, of the In-
dianapolis police department.

Adopting the International Asso-
ciation of Chiefs of Police attitude,
keynoted by Captain Donald S.
Leonard of the Michigan State
Police, who maintained that much
more would be accomplished for
the public's police radio through a
clear presentation of the nation's
postwar police radio frequency re-
quirements, on its safety of life
merits, the large representation
from 31 states approved the Radio
Technical Planning Board Panel 13
report and ruled out the use of
pressure politics for the attainment
of radio facilities.

Acclamatory re-election of the
principal officers for 1945 included,
President Frank W. Walker, Michi-
gan State Police; 1st vice-president,
Ray S. Groenier of Madison, Wis.;
Bulletin Editor Capt. J. M. Wher-
ritt, Missouri State Patrol, Jeffer-
son City; and secretary -treasurer
Ero Erickson of the Illinois State
Police, Chicago. Sergeant D. J. Mc-

Farlane of the Boston Metropolitan
Police is the new 2nd vice-president
and the 1944 Conference Chairman,
Sgt. C. H. Knudel of Toledo was
chosen sergeant -at -arms. Members
listened to a long program of tech-
nical and semi -technical addresses,
wandered at times through an ex-
hibit by these firms: Aircraft Acces-
sories Corp.; General Electric Co.;
Victor J. Andrew Co.; Fred M. Link
Co.; Electric Auto Lite Co.; P. R.
Mallory Co.; Carter Motor Co.;
Owens Corning Fiberglas Co.; Doo-
little Radio, Inc.; Peel Sales Engi-
neering Co.; DX Crystal Co.; Radio
Corp. of America; Eicor Co.; Shure
Bros.; Eitel-McCullough Co.; Syl-
vania Electric Products Co.; Elec-
tro-Voice Mfg. Co.; Wincharger
Corp.; Galvin Mfg. Co.; WiRecorder
Corp.; Warren Radio Co.

Picture Engineers
Discuss Television

More than 300 experts in the
technical and scientific branches
of the motion picture industry,
gathered at the Hotel Pennsylvania
on October 16 for the 56th semi-
annual technical conference of the
Society of Motion Picture Engi-
neers. A total of 38 papers on a
wide variety of subjects, from tech-
nical developments to production
experience in unusual fields, were
presented at morning and after-
noon sessions on each of three
days. Technical advances and the
economic outlook for theater tele-
vision were the highlight of the
first session, of which Dr. Alfred N.
Goldsmith, was chairman.

1945 National Officers of the Associated Police Communication Officers, Inc., elected at the
11th Annual Conference at Toledo, Ohio, September 18 to 20, 1944. President F. W. Walker
Michigan State Police ; Secretary -Treasurer Ero Erickson Illinois State Police ; 2nd Vice-

president Sgt. Donald J. McFarlane Boston Metropolitan Police ; Capt. J. M. Wherritt, Bulletin
Editor Missouri State Patrol, ; Sgt. C. H. Knudel, Sgt. -at -Arms and '44 Conference host of
Toledo, Ohio, Police Dept.

New Geiger -Counter
Spectrometer Exhibited

An entirely new X-ray instru-
ment, the Geiger -Counter spec-
trometer, was unveiled publicly at
the National Metal gongress and
Exposition October 16-20 in Cleve-
land. North American Philips Co.,
Inc., also demonstrated self-con-
tained shockproof and rayproof
X-ray inspection units and film -
type diffraction apparatus.

The new Geiger -Counter X-ray
spectrometer utilizes a Geiger -
Muller tube to measure the in-
tensity and position of interfer-
ence lines which are encountered
in X-ray diffraction analysis work.
Where film -type equipment is used,
quantitative intensity measurement
is more difficult - thus, the new
spectrometer fills a definite need
where such quantities must be
measured with extreme accuracy.

Conventions and
Meetings Ahead
Institute of Radio Engineers (330

West 42nd Street, New York),
November 1, 29 West 39th Street
(G. L. Beers); special meeting of
New York Section on industrial
electronics, November 22, 7.30
p.m., Auditorium Cooper Union,
Cooper Square, New York; De-
cember 6, 29 West 39th Street,
New York.

Rochester Fall Meeting, November
13-14, Sheraton (formerly Saga -
more) Hotel, Rochester, N. Y.

Electron Microscope Society, No-
vember 16-18, Chicago.

Society of Rheology (R. B. Dow,
Aberdeen Proving Ground, Mary-
land), November 17-18, New
York.

American Society of Mechanical
Engineers (Ernest Hartford, 29
West 39th Street, New York),
Annual Meeting, November 27 -
December 1, New York.

Television Broadcasters Association,
Inc. (500 Fifth Avenue, New York
18, Room 1038), first annual con-
ference, December 11-12, New
York City, Hotel Commodore.

American Institute of Electrical
Engineers (H. H. Henline, 29
West 39th Street, New York),
Winter Technical Meeting, Janu-
ary 22-26, New York.

Society for Measurement and Con-
trol, joint meeting of the New
York and New Jersey Sections,
November 14 (Sosman on Py-
rometry in the Steel Industry).
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DON'T LET OLD-FASHIONED RESISTORS

CRAMP YOUR ENGINEERING STYLE!

The only
Resistors

wound with
CERAMIC -INSULATED

WIRE

/NSUIAT/ON "IPPUED
WORE WIRE /S WOUND

A Major Resistor Improvement-Not just a minor change

Don't waste time engineering "around"
the handicaps imposed by conventional
resistors! Use Sprague Koolohms and get
exactly what you want.

No power resistor can be one whit better
than the insulation given its windings-
and Koolohm ceramic insulation applied
to the wire before it is wound gives you
the maximum in this respect. Koolohms
can be used safely up to their full rated
wattage values. Their use of insulated
wire permits larger wire sizes to be used,

and guards against shorts and changed
values. They give more resistance in
smaller size, and are readily adaptable to
almost any mourning st7le best sui:zd to
your production.

Standard Sprague Koolohms include
5- to 120 -watt power types. Other Sprague
Resistors include bobbin types, hermeti-
cally sealed power resistors, 5- to 150 -
watts, and meter multi-Aiers. Write for
new catalog-just off the press.

SPRAGUE ELECTRIC COMPANY, Resistor Division
(Formerly Sprague Specialties Co.)

North Adams, Mass.

SP
rTh

Totally Different ... Outstandingly Superior
*TRADEMARK REG. U.S. PAT. OFF.
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* TELEVISION TODAY* *
New Developments in the Video Field

Federal Has New
Home Tele Receiver

Signalizing the addition of an-
other well-known name to the
lengthening list of manufacturers
of home receivers, Federal Tele-
phone and Telegraph Corp., New-
ark, N. J., has let it be known that
an advanced type of television re-
ceiver is shortly to emerge for
presentation to the public. No de-
tails have been revealed.

Federal to Build
UHF Tele for CBS

The first broadcast application
of the principle of transmitting
both sight and sound signals on
the same carrier frequency will be
incorporated in a new television
transmitter which is to be pro-
duced by the Federal Telephone
and Radio Corp., for the Columbia
Broadcasting System. The new
equipment, which it is expected
will be put in operation atop the
Chrysler building in New York in
about eight months is to operate
in the very high frequency portion
of the spectrum between 460 and
472 mc. It will be used for both
black and white and color pictures.
The transmitter is in addition to
the 1 kw job ordered from General
Electric last July and which, it was
announced, would be used for ex-
perimental transmissions of wide
band black and white pictures in
the 400 to 500 mc band.

International Telephone and

Telegraph, of which Federal is an
associate company, is no newcomer
into the television field. It was the
engineers of IT&T associated com-
panies that were responsible for
the great Eiffel Tower television
station and have been credited
with the development of the micro-
wave technic, forerunner of mod-
ern high frequency relay methods.

Power of the new transmitter
has not been disclosed though it is
pretty generally known that Fed-
eral has under development a new
type of tube construction which
will make possible the use of
higher powers at the high fre-
quency for which the transmitter
has been designed. Video channel
is to be 10 mc wide to permit
transmission of wideband, fine
screen pictures.

Standard Tele Tube
A new size and type of cathode

ray tube for home television re-
ceivers may evolve as a standard if
efforts of Corning Glass Works
bear fruit. Corning has been mak-
ing a survey among manufacturers
in an attempt to develop a stand-
ard which will permit mass produc-
tion. Interest appears to center in
a tube with a flat screen 10 in. in
diameter. This would permit a pic-
ture 8 in. wide and 6 in. high. With
estimated production running to or
better than one million tubes a
year, standardization is desirable.
Corning's interest comes by reason
of its production of envelopes.

New York's Newest Television Studio

Newly completed studio and control room facilities at WABD, the Du Mont tele station In
New York City. Lamp banks ae incandescent and adjustable. Two dolly -type cameras are used

ATS Asks FCC to Leave
Channels Undisturbed

The American Television Society
late in September wired the Federal
Communications Commission com-
mending experimentation between
400 and 1,000 megacycles but urging
that, for early development of tele-
vision, present channels remain.

The wire reads: "According to the
trade press, there is a definite im-
plication, based on Mr. Fly's ad-
dress in New York last week, that
television will soon be shifted from
its present frequencies to those
above 400 megacycles. While we are
definitely in favor of channel allo-
cations between 400 and 1,000 mega-
cycles for experimental purposes,
we are amazed that any considera-
tion should be given to eliminating
the present frequencies as we feel
their continued use will make it
possible for television to become a
public service immediately upon
cessation of hostilities and aid ma-
terially in absorbing labor from war
plants and giving jobs to return-
ing veterans. We urge you to leave
present television channels undis-
turbed and that you grant a hear-
ing to a representative of the
American Television Society, an in-
dependent, non-profit organization
with no axe to grind other than the
furtherance of television as a public
service."

TBA Chairmen Appointed
0. B. Hanson, general chairman

of the first annual conference of
the Television Broadcasters Asso-
ciation, Inc., scheduled for Hotel
Commodore, New York, Monday
and Tuesday, December 11 and 12,
has appointed committee chairmen
for the event. The following men
will serve as committee chairmen:
Speakers: Allen B. DuMont of the
DuMont Laboratories; Displays:
James McLean of G -E, chairman;
T. J. Bernard of RCA Victor, James
Shouse of Crosley, Leonard Cramer
of DuMont Laboratories, and James
Carmine of Philco, co-chairmen;
Reception: Robert L. Gibson, G -E;
Budget: Douglas Day of Buchanan
and Co.; Program: Ralph Austrian
of RICO Television, Worthington
Miner of CBS, and William Morris
of the William Morris Agency, co-
chairmen; Awards: Paul Raibourn
of Television Productions, Inc.;
Panel Meetings: Dorman D. Israel
of Emerson Radio and Phonograph
Co.; Publicity: Will Baltin of TBA.

120
*Title registered U. S. Patent Office.
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RYSTALSOli

NSFORMERS

TURRET TERMINAL LUGS

IT LUGS

DOUND TERMINAL LUGS

C. T. C. CRYSTALS

Accurate cutting of each slice - thanks to X-RAY
ORIENTATION - insures constant frequency over
a wide temperature range. Multiple mechanical lap-
ping operations; dimensioning by edge lapping and
finishing to final frequency by etching, are other
important steps in the manufacture of C.T.C. Crystals
that guarantee high activity and constant frequency
throughout their entire life.

I -F TRANSFORMERS
These tiny, ultra -high frequency, slug tuned I -F Trans-
formers are doing an efficient, thoroughly dependable
job in many important radio and electronic applica-
tions.

Ask us about LS -1 (pictured above actual size) and
LS -2 transformers.

C. T.C. TURRET TERMINAL LUGS
Just swage these heavily silver plated Turret Terminal
Lugs to the board and in a jiffy you have a good, firm

turret terminal. Quick soldering, too.
Sufficient metal is used in the Lugs to
give them strength but not enough to
draw heat thus increasing soldering
time.

C. T. C. Turret Terminal Lugs are
stocked to meet 142", 242",
9a2", and E532" board thicknesses.

0

C. T. C. SPLIT LUGS
A .050 hole through the shaft permits wiring to these
Split Lugs from either top or bottom without drilling
or cutting. Just swage
them to the board, then
wire. Made of brass,
heavily silver plated,
C. T. C. Split Lugs are
available in two sizes to
fit 3f2" and boards.

IC

mow_

DOUBLE END TERMINAL LUGS
Use these Double End Terminal Lugs when you need
terminal posts on both sides of the board. Like C.T.C.
Turret Terminal and Split Lugs, C.T.C. Double End
Lugs simply swage to the terminal board - provide
twin terminal posts which may be wired from top

and bottom. Heavily
silver plated brass.
Stocked to fit 3i2"
terminal boards.

For get in with

441 CONCORD AVENUE
CAMBRIDGE 38, MASSACHUSETTS
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NEW PATENTS ISSUED
Signal Mixing Amplifier

The circuit is designed to eliminate the
use of a limiter and to minimize the effect
of tube capacitances across the load re-
sistor 17 of the mixing tube in the televi-
sion amplifier; the mixing tubes are inserted
to combine the video signal with synchron-
izing and blanking signals. If the mini-
mum positive voltage developed in the re-
sistor 13 by the video signal source rep-
resents black, the conduction of space cur-
rent in tube 2 will be at a minimum value.
As the voltage across resistor 13 increases
to represent whiter portions, the space cur-
rent through tube 2 increases correspond-
ingly.

During a scanning period the voltages
across resistors 4 and 7 are at their mini-
mum negative value so that tube I con-
ducts maximum current, which lowers the
positive potential of the cathode of tube
2, increasing the space current through this
tube. The blanking signal will increase the
positive potential of the cathode of tube 2
so that this tube now works in the remote LOAD

300 V

BLANKING
SIGNAL
SOURCE

i00,000.a.
7

VAM, GAC7

15,000e.

S

4
i0,0001-1.

'NCHRONIZING
SIGNAL
SOURCE

50.a

20,./

300 V

1

I0,000rL

17

137,000 A

2
6AC7

1
10 11.

MAW

OUTPUT

440,000.n

3, Dan

VIDEO
SIGNAL
SOURCE

cut-off region where the space current is
practically independent of grid voltage vari-
ations. The current through tube 2 will
be further reduced by the synchronizing
signal.

Limiting action for the blanking and
synchronizing signals can be obtained by
suitably adjusting the plate voltage of tube
1 so that the tube is driven into space cur-
rent saturation if these signals exceed the
desired level. It is possible to apply one
of the signals, for instance the horizontal
synchronizing signal, to the suppressor grid
16 of tube 2. Tubes with more than three
grids may be used and suitably connected.

M. Cawein, Farnsworth Television and
Radio Corp.. (F) November 1, 1943. (I)
July 18, 1944. No. 2,353.876.

Transmission of FM Waves
If, during the times of zero or weak pro-

gram current, the carrier wave in the program
channel 15 is allowed to remain at one fre-
quency or within a narrow band, the cross-
talk would be confined to one or two of
the twelve multiple -carrier -system chan-
nels 17. To reduce the crosstalk into each
channel, the energy is spread over the
entire transmission band, regardless of the
amplitude of the modulading carrier. An in-
crease in program level of the order of 5

decibels may be obtained.
For this purpose amplifier 22 is inserted

and provided with a feedback coupling 23
which causes the amplifier to generate a
pilot wave of about 25 cycles, the ampli-
tude of which is complimentary to the im-
pressed program signal. The modulating
signal-consisting of the program signal
plus the pilot wave,-will then be of con -

stant amplitude, and the frequency excur-
sion of the modulated carrier will also be
constant and have its maximum value. At
the receiver, the 25 cycle pilot frequency
is filtered out by a high pass filter.

H. E. Curtis, Bell Telephone Laboratories.
Inc.. (F) July 23, 1943, (I) June 27. 1944,
No. 2.352,254.

Voltage Regulator
Magnetically controlled tube 6 permits the

interconnection of the low impedance circuit
4.-which is the load circuit of the de voltage
generator 1 to be controlled,-and the high
input impedance of vacuum tube 32. Wind-
ings 10 and 11, fed by the generator 1.
produce opposite magnetic fields which con-
trol the amount of current passed by tube
6; the windings are dimensioned to com-
pensate for any variation of the magnetic
field with temperature.

If the voltage of the load circuit 4 in-
creases beyond a predetermined desired
value, the resultant field strength produced

~WY
INPUT

PK AC ,PIPE(
mat

I *I00
P. elOr

000

/9

by windings 10 and 11 will be increased.
As a result, the current transmitted between
anode 8 and cathode 9 will be decreased,
causing a reduction in the current trans-
mitted through resistance 30. Consequently,
the potential of grid 36 of tube 32 will rise.
causing an increased amount of current
through resistance 40 and a reduction in
the current through tube 39 and winding
3 of generator 1. restoring the voltage of
the load circuit 4 to the predetermined
value. Conversely, if the voltage of the
load circuit 4 tends to fall below the pre-
determined value, there will be an increase
in the current through tube 39 and wind-
ing 3.

Resistor 29 is designed to have several
times the ohmic resistance of resistor 28.
so that the potential at grid 37 does not
vary appreciably when the voltage rec-
tified by tube 19 varies. However, upon
variation of this voltage, the potential at
the upper terminal of resistor 29 does vary,
changing the current through tube 32 and.
consequently, through tube 39, maintaining
the current through winding 3 constant in
spite of the variation in supply voltage.

J. L. Stratton, General Electric Company.
(F) November 24, 1941, (I) June 27. 1944.
No. 2,352,231.

Frequency Converter
A negative transconductance tube oscil-

lator 4, 11, 14, L and C, is made coercible
by the insertion of resistor R: the coercing
frequency is generated by oscillator 1 which
may be connected in either one of the three
alternative positions shown. In a negative
transconductance tube the plate current de-
creases when the control grid potential in-
creases. i.e. becomes less negative. Assum-
ing that a positive pulse occurs at closure
of the plate supply circuit, a voltage will
be developed across resistor R and tuned
circuit L. C. This voltage will affect the
potential of the control grid across capaci-

(Continued on page 242)
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1=X:231 KT73231, =CZ 

6 d allfa4
ELECTRONIC
EQUIPMENT

ASSEMBLIES
Designed and produced from sterd
to stern by recognized experts to
match your needs exactly.

DIELECTRIC AND INDUCTION
HEATING EQUIPMENT  TUNING
UNITS  TEST EQUIPMENT  RADIO
TRANSMITTERS  HIGH AND ULTRA-
HIGH FREQUENCY EQUIPMENT

B& W is neither too large for the small-
est job nor too *mai! for the largest. Write
for details, outlining your requirements.

IMAMS°
AIR INDUCTORS VARIABLE CONDENSERS ELECTRONIC EQUIPMENT ASSEMBLIES

x33r1: UNDETEVES, INC., 10 Rockef eller Plazo, New York, N. Y., U. S. A.
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Famous ESNA* ELASTIC STOP NUTS hold

tight under all conditions-

... thanks to the Locking Grip of the
shock -absorbing, resilient

NATIONAL VULCANIZED FIBRE Collar

in thousands of applications-in countless industries,
can be seen the familiar red collar that marks Elastic Stop
Nuts. This well-known red collar is National Vulcanized
Fibre, the remarkable material that possesses such an
unusual combination of properties. These properties are
toughness, great mechanical strength, resilience, light
weight, good machinability and forming qualities, high
dielectric strength, exceptional durability.

Because of these combined, outstanding qualities,
National Vulcanized Fibre will, as it does in the ESNA
nut, help make needed peacetime products safer, stronger
and longer -lasting. Your inquiry on your use of this
material will receive the prompt at-
tention of our trained technical men.

Send for Free Copy of National
Vulcanized Fibre Hand Book. Please
write on yuur company letterhead.

'ESNA is the trade work of Elastic
Stop Nut Corporation of Americo.

Here's why the ESNA ELASTIC STOP NUT locks fast
and stays put even under shock or severe vibration.

This nut and its mating bolt are put together like any
ordinary nut and bolt-up to a point. This point is
where the bolt meets the unthreaded compression -
locking National Vulcanized Fibre Collar.

The bolt then impresses its own thread path into
the elastic National Vulcanized Fibre compression
collar. In passing through the collar the bolt threads
squeeze the locking fibre-the locking fibre collar
squeezes back. Thus the compresssed fibre collar, in
its confined pocket, grips the bolt threads on both
sides-with a grip which never relaxes.

This grip keeps the nut from turning loose. Only
when the nut is removed is the gripping action
relieved. When this happens, the fibre collar goes
back to an "undersize thread" condition. So the nut
can be used again and again.

National Vulcanized Fibre Co;
Wilmington 99, Delaware Offices in Principal Cities
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what goes on trt, here

WHAT COMES

ELECTRONICS

at its

varliong, best

 LABORATORY

 DESIGN

 DEVELOPMENT

 MANUFACTURING

Sherron
Electronics

II

is a military secret

OUT is a revelation

Nohow
mewl

Housed in this block -long Sherron Electronics
building is a busy laboratory in which many
valuable discoveries have come to light. Here
has been developed the widely t_sed Sherron
Test Units that are serving many of America's
foremost electronics manufacturers in main-
taining the quality control so vit 11 to the in-
tegrity of their products. Here, working full
time, day and night, a corps of electronics engi-
neers are blazing new trails. Here a hard-
working staff of technicians and scientists are
evolving new applications of the amazingly
versatile tool that is electronics.

We invite correspondence with manufacturers who are think-
ing in terms of post-war electronics. They will find our
specialized experience. resources and skills of real value.

SHERRON ELECTRONICS CO.
Division of Sherron Metallic Corporation

1201 flushing Avenue Brooklyn 6, N. Y.
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RE-INSULATED
MINALS

ALL TIMEAND LABOR COSTS IN-

VOLVED
IN THE USE OF SEP-

ARATE INSULATiON
SLEEVIN

THE SAME MAXIMUM
SERVICE

EF

CIENCY
GIVEN BY SOLDERLESS

TER

MINALS WITH SEPARATE
SLEEVIN

A

1. rprotection
against flas -over e in-

sulation of the installed
AMP Pre-Insu-

lated Terminal extends not less than

1/32" beyond
metal parts in the direc-

tion of attached conductor.

Heavy pre-insulation
.017" thick t es

pressure-type terminal installation
and

assures against abrasion and abuse

which may be encountered
in stacking,

installing, or service.

3. Minimum
break-down voltage of in-

stalled AMP Pre-Insulated
Terminals

is

1500 Volts D. C. by test.

12 -hour
baking at 250° F. does not af-

fect the insulation.

Tested in accordance
with ASTM Speci-

fication ..-.7t.D350-40T,
the AMP Pre -

Insulated
Terminal

does not support

combustion.

Send for samples and Bulletin 29

THE INSULATION
IS B

TO THE TERMI

NDED

THE TERMINAL
IS DEIN 'ED

READY TO CRIMP AN USE!

AIRCRAFT -MARINE PRODUCTS INC.
1521-34 NORTH FOURTH STREET,

ACCESSORIES,

HARRISBURG, PA.
& Ai LTD., TORONTO, ONTARIO.

EASY IDENTIFICATION

RED insulation
for

wire sizes
22 to 18

BLUE insulation
for

wire sizes
16 to 14

(press dies
and hand

tools are
marked with

matching
color of ter-

minals they
will crimp)

e1.1.1,
Trademark Pei U S Pat. Ott
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is conceded t:ie center of
the stage . . . only by

virtue of outstanding merit. In the field of fastenings, CLUTCH HEAD
is a star performer by any measure of comparison. It gives you every
conventional advantage offered by any or all other assembly line
screws, plus several exclusive features that are not matched by
any other screw on the market... features that definitely contrib-
ute to reduced cost through higher speed, greater sa:?ety, and effort-
less ease in driving. CLUTCH HEAD also simplifies field service problems
as no other screw can because the Clutch recess is designed for oper-
ation with an ordinary type screwdriver or any flat blade of proper
width . . . the only modern screw engineered for Screwdriver Control.

Make your own test of CLUTCH HEAD'S seven major
features. You may do so by asking us to send ycu
BY MAIL assortment of CLUTCH H EAD Screws, sam-
ple of the Type "A" Bit, and illustrated Brochure.

CLUTCH HEAD Machine Screws
are available in regular and
thread -forming types...produc-
tion backed by this organization
and by responsible Licensees.

This Type "A" Bit requires
only a 60 -second application of
the end surface to a grinding
wheel for full reconditioning
to its original high efficiency.

UNITED SCREW AND BOLT CORPORATION
CHICAGO 8 CLEVELAND 2 NEW YORK 7
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The train of events leading to Victory is
speeding right into Tokyo and Berlin . . .

and many of the deciding factors may be
traced :pack to the service of skilled hands
cn the acme front.

Here at Cornell- Dubilier skills handed
down from mother to daughter as well as
from father tc scn have helped to bring
Victory nearer. Some of our workers have
been with C -D almost as long as modern
capacitors have been in existence. Others
are prc-ud- as we are - of their five, ten
and twenty years with C -D.

C -D's expanded production facilities and
expert workmanship are at your service
Write us for further information. Cornell-
Dubiliet Electric Corp., South Plainfield, N. J

ALSO .'T NEW BEDFORD, BROOKLINE,

TYPE 6 Med!um Power Mica
7ransmitler Capazitor. Designed for
c wide variety ot. r. applicat.ons
arhere size and weight must be s?pt
lc a minimum. Patented series mica
construction; UCCJUM impregnated-
resulting in low loss. high insulat:on

na air voids; special low -loss filer
-educes stray loess.

CORNEA -

CAPACITORS 1910c

III1:1111: ;I

1944

IA CA  DYK4NCL  PAPER  WET AND DRY ELECTROLYTICS

WORCESTER. MASS.; EN CE, R. I.
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CHALLENGE!

As you look through the ads in this magazine...

FIND THE GLASS PARTS NOT MADE AT CORNING

IT'S really not much of a gamble on our part. The
truth is that most of the electronic glass equip-

ment built today comes from Corning Glass Works.
Bulbs, flares, insulators, transformer bushings, tub-
ing, resistor tubes, coil forms, are just a few of the
hundreds of electronic glassware products produced
under our Army -Navy "E" flag. Here you will find
glasses with high electrical insulating qualities; glasses
with an expansion coefficient practically equal to that
of fused quartz; glasses extremely resistant to mechan-
ical shock; glasses that can now be made into intri-
cate shapes formerly considered impossible. And be-

hind them all, 75 years of pioneering in glass research
and experience gained in the development of more
than 25,000 glass formulae.
We hope this doesn't scare you. All it means is this:
If you have a problem you think glass might be help-
ful in solving, feel free to call on Corning! Everything
we know about glass is at your service. Just to get
started we'd like to send you a copy of an informative
new booklet,"There Will Be More Glass Parts In Post-
war Electrical Products." If interested, write Electronic
Sales Dept. 1-6 Bulb and Tubing Division, Corning
GlassWorks, Corning, New York.

CORNING
means

Research in Glass

Electronic Glassware
-11- RIX- am/ --CORNING" are registered trade -marks of Corning Glass N orks
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toefrale

Vibration, humidity and extremes of
temperature can be bitter enemies
of relay dependability. That is why
the contact springs on Automatic
Electric relays are clamped by spe-
cial screws, which exert the neces-
sary pressure without breaking or
stretching. Such screws must meet
the exacting tensile tests prescribed
by our designers.

These tests, and scores of others
like them, are vital contributions to
the long life and dependability for

famed.
When you need relays or other

electrical control devices, take ad-
vantage of our unique fund of design
data and experience. First step is to
write for the Automatic Electric cata-
log. Then, if you need sound tech-
nical advice on your problem, call
in our field engineer. He will be glad
to put his knowledge to work for you.

AUTOMATIC ELECTRIC SALES CORPORATION
1033 WEST VAN BUREN STREET  CHICAGO 7, ILLINOIS
Is Canada Automatic Electric (Canada) Limited, Toronto

PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED
130 ELECTRONIC INDUSTRIES November, 1944



K-140
Maximum Capacity 140 mmf
Minimum Capacity 6 mmf
Has 29 plates spaced .022 -
(Photo TA times actual size

fill
K -150-C 50

Capacity 130 mmf
Spacing 050"

Use this reliable
West Coast source for

Variable Air Condensers
Kaar Engineering Company now
oilers prompt delivery of stand-
ard and special types of variable
air condensers suitable for many
applications in radio transmitters
and receivers. They are particu-
larly useful as tank and antenna
tuning capacitors in low and me-
dium power transmitters.

The small cross-section of Kaar
condensers allows a number of
them to be assembled in multi-
channel radio equipment in a
minimum amount of space. Every
Kaar capacitor is substantially
constructed with soldered and
plated brass rotor and stator plates.
Shafts can be furnished slotted for
screwdriver adjustment, and ta-
pered lock nuts and split bushings
assure positive locking without
disturbing the adjustment.

Special types are available with
err wide air gaps, double rotors

K.100-211

Capacity 100 mmf
Spacing 022"

VARIABLE

AIR CONDENSERS

FOR TANK CIRCUIT

AND ANTENNA TUNING

and stators, high maximum capac-
ities or special mounting brackets.
Further information will be glad-
ly furnished upon request.

KAAR
ENGINEERING CO.

PALO ALTO, CALIFORNIA

Export Agents: FRAZAR AND HANSEN

301 Clay Street  San Francisco, Calif.

MOBILE RECEIVERS - Crystal
Controlled superheterodynes
for medium and high frequen.

cies. Easy to service.

CRYSTALS- low -drift quartz
plates. Fundamental and
harmonic types available in

runok.ty holders.

r r

TRANSMITTERS - Mobile,
marine, and central station
transmitters for medium and
high frequencies. Instant

eoting, quickly serviced.

MICROPHONES-Type 4-C
single button carbon. Su-
perb voice quality, high
output, moisture. resistant.

POWER PACKS-Heavy
duty vibrotors and power
supplies for transmitters, re-
ceivers. 6, 12, 32 volts DC
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100 Kilocycle
Crystal Unit

Another from the Research
Laboratories of Scientific Radio

Latest development of our research engineers is the new
and greatly improved 100 kilocycle crystal unit illustrated
above.

This unit, Type SR3, consists of a 100 kilocycle bar, cut
and ground to jewel-like precision to give a temperature
coefficient of less than two parts per megacycle per degree
centigrade. Metallized by a new process the crystal is rig-
idly clamped in a new type mounting that gives a new
order of stability to the whole assembly. Designed for
mounting in a standard five prong tube socket, these units
are available for immediate shipment. Write today for
prices and full particulars.

WRITE FOR NEW BROCHURE
Would you like to read the interesting story of
the development of the American crystal indus-
try? Send your copy of our new brochure. It's
as interesting as a tour through our plant. Yours
for the asking.

2 pt a
738 W. BROADWAY, COUNCIL BLUFFS, IA

lf0 PA ON WIGFO
E. M. SHIDILIII W9IFI

MANUFACTURERS OF PIEZ 0 ELECTRIC CRYSTALS AND ASSOCIATED EQUIPMENT

Induction Radio
A military application of induc-

tion radio technic was described by
W. S. Halstead in a recent address
before the International Municipal
Signal Association. In this instance,
induction radio was employed in
providing radio coverage of all por-
tions of Camp Lee, Va. The camp,
which, is operated by the Quarter-
master Corps, U. S. Army, is one of
the largest in the United States,
and extends for approximately
eight square miles.

The problem at Camp Lee was
to provide the equivalent of a lo-
calized broadcasting service
throughout the entire camp area,
without radiation of effective sig-
nals beyond the confines of the
area. The initial problem was com-
plicated by the fact that the pro-
posed service involved the use of
standard broadcast receivers al-
ready in the hands of enlisted per-
sonnel and located in a large ma-
jority of barracks and office build-
ings throughout the camp area.
This required that the service oper-
ate at normal broadcasting fre-
quencies without causing sufficient
radiation of wave energy to enable
reception of military information in
civilian homes at points outside of
the camp area.

Through the use of induction
radio technics, engineers of the
Halstead Corp. were able to solve
this communications problem. Car-
rier signals at a low radio fre-
quency in the neighborhood of 100
kc were inductively impressed on
electric power and telephone cir-
cuits extending throughout the
entire area. These primary signals,
transmitted from a central control
point, followed the wire circuits to
all portions of the camp area, with
negligible radiation of wave energy.

At strategic points in different
portions of the camp area, the pri-
mary signals were retransmitted
over wire circuits by means of
automatic, unattended, repeater
equipment. Each repeater served
a specific zone, retransmission be-
ing accomplished on a locally-un-
utilized frequency in the standard
broadcast band.

Through regulation of the
amount of radio frequency power
impressed on the wire circuits by
the local zone transmitters, a
strong signal could be received
within all buildings of each zone,
without radiation of wave energy
beyond the service area. Signal
strength as received in various
buildings of the area in most cases
was greater than that provided by
a standard 50 -kilowatt broadcasting
station located at a distance of
approximately 20 airline miles from
the camp.

By the use of frequency modula-
tion in the 100 kilocycle primary
distribution system, operation of
the inCu turn radio network was
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RU01011110

The United States Navy has created a
special award of merit. This certificate
of achievement was presented to the
Radar -Radio Industries of Chicago in a
colorful ceremony at Wrigley Field on
Sunday, September 10th, for their extra-
ordinary contribution to the successful

prosecution of the war. The Galvin Mfg.
Corporation, manufacturers of Motorola
F -M radio for home and car, is proud of
its membership in the Radar -Radio In-
dustries of Chicago . . . and also proud
of the part it has been privileged to play
in the winning of this signal honor.

Since considerably before Pearl Harbor, Motorola has designed, built and delivered
military radio communications in great quantity among which are the famous
"Handie Talkie" (an exclusive Motorola Radio First) and the equally celebrated
F -M "Walkie Talkie." When victory has been won Motorola's greatly expanded
production facilities will be available for the immediate production of Home and
Car Radio. Portables and Autmmitic Phonographs.

11111 AAUTHER WAR BOA D TODAY!

GALVINMANUFACTURING CORPORATION, CHICAGO 51

6,4101ft/a ate&
F -M HOME E CAR RADIO  AUTOMATIC PHONOGRAPHS  TELEVISION F -M POLICE RADIO  RADAR  MILITARY RADIO COMMUNICATIONS
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Delco Radio products have worldwide Liv

In every thecrer of war, Delco radio and electronic equipment is helpilg lc coordinate
the movemer ' of Allied -arks, aircraft, ships, mobile artillery and field ur ts. Besides
these military applications, millions of Delco auto rad os are in use Octh at home
and abroad. Whatever the requirement and wherever they serv-2, Delco Zadio prod-
ucts are respected as an effective combination of e 'gin sion. manufacturing
precision. Delco Radio Division, General Motors Corporation, Kokomo, Indiana.

Put Your Do/1.7rs in Action-BUY MORE WAR BONDS

DIVISION OF
:2LtitIL L.m6TO
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radio components exclusively

As before, our total facilities will be de-

voted exclusively to the production of variable air condensers, push-

button tuning devices, record changers and other radio components.

We will continue our established policy

of producing a full line of types, sizes and specifications plus

exclusive special designs.

GENERAL INSTRUMENT CORP.
r to e 829 NEWARK AVENUE, ELIZABETH 3, N.J.

and push buttor tuo.ng devices A line of new volume produc-
tion models - simple -
reliable - appealing.

We're working on 'em now.
Tell you later.
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INEYI ADDRESS

GEARED FOR WARTIME
GOOD FOR PEACETIME

Sigma Relays Form the Vital Link
Between Machine and Monitor in
This Typical Industrial Application

of Sigma High Speed Relays

ELECTRONIC SEQUENCE INDICATOR
Designed by Arthur T. Hatton & Co., Hartford, Conn.

An automatic machine completing 130 cycles of
operation each minute is electronically monitored at
four points in each operation. The door of this in-
dicator carries a row of tell -tale lights of different
colors to indicate failure at certain points in the
machine cycle. The failure imparting an impulse for
only one milli -second will cause a sustained bright-
ness of the indicator lamp.

Sigma Relays are
operation. Perhaps you

famous for reliable fast
have a problem re-

quiring special
engineering.
Our staff is at
your service.

Same as relays shown
in above equipment
photo except hermet-
ically sealed for trop
ical service.

Stoma Influents INC

_eiser.66t,t)-e RI I %I
70 CEYLON STREET
BOSTON 20,MASS.

relatively noise -free. In tests at
Camp Lee during the height of the
summer static season, musical pro-
grams and announcements have
been transmitted from the central
studio throughout the camp area
during heavy thunderstorms, with
little interference from static ex-
cept during occasional bursts of
lightning.

ASME Section Resumes
The Metropolitan Section of the

American Society of Mechanical
Engineers resumed its program of
meetings, papers and lectures after
the summer recess with a series
which began October 17. These
technical meetings cover a wide
range of subjects such as elec-
tronics, postwar managerial prob-
lems, safety in machine design.
filters, marketing, electric air clean-
ers, gas for space heating, mate-
rials handling, plant engineering
and improvements in the paper
industry.

Men prominent in their various
fields participate in the program.
Among the subjects are: "Elec-
tronics in Industry," by Carl P.
Bernhardt, of the Westinghouse
Electric and Mfg. Co.; "Methods of
Analysis for Management-Postwar
Problems," by Andries J. Verkozen
of the Verkozen Engineers; "Ma-
chine Design for Safe Production,"
by Dan L. Royer, Chief Engineer,

ELECTRONIC EQUIPMENT

QUARTZ CRYSTALS

MANUFACTURING

ENGINEERING

INCORPORATED
FORT LAUDERDALE1

FLORIDA
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Rare metals are of increasing impor-
tance in radio transmitting tubes, and
the simple operation above is proof of
Machlett's ability to handle them. Here
beryllium is being rolled into sheets
from 0.004 to 0.020 inch thick, sheets
that are vacuum -tight, and have ade-
quate ductility at high temperatures.

Formerly it was believed to be im-
possible to make beryllium malleable,
but Machlett decided to produce it in
this form, because it then could be used
as part of the envelope in an X-ray
tube. This would result in new tubes of
superior utility in certain important ap-
plications, particularly X-ray diffrac-
tion, one vital use of which is in deter-
mining the axes of quartz crystals for
radio frequency control; also there are

manifold uses in metallography.

So Machlett did the impossible -
beryllium was made malleable. Details
ore given in a scientific paper, copies
of which are available.

Such an achievement is typical of
the Machlett determination to over-
come obstacles to the production of the
most effective and desirable types of
vacuum tubes, whether they be r -f oscil-
lators for communications or induction
heating, or X-ray tubes for industrial,
scientific, medical or dental uses. The
type of skill that produces "impossible"
malleable beryllium is reflected in the
construction of the Machlett ML -893
illustrated here . . . Machlett Labora-
tories, Inc., Springdale, Connecticut.

ML-846-An U. M. F.
transmitting tube for
television and F. M.
and short wave
broadcasting.

RAY TUBES SINCE 1898

OD THEIR LARGEST MAKER
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This succession of citations and stars awarded to

WESTON is recognition of WESTONS unremit-

ting war effort ... and their record in supplying

iistruments to the exacting standards essential

for the most vital assignments of our (Armed

forces.

Mat WESTON has been first in this highly

speziclized instrument field to receive each of

these sJccessive honors is -he inevitable conse-

quence of a leadership acknowledged t'-rough-

out the years by governments and industry dike.

Wester Electrical Instrument Corporation, 618

frelinghuysen Avenue, Newark 5, New Jersey.

EITATIE
fl 111.107

kalif) al 111 f:pe rewi
ii-eJtirrmeiet :/,orltreficie

Weston
OS Eli .76 I.E.I % LEADERS IN ELECTRICAL MEASURING INSTR I'MENTS
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NEW VIBRATOR CIRCUIT BY ELECTRONIC

pOWE

Typical E -I. Circuits Which Divide Current
Equally Between Multiple Vibrator Contacts

uPPLY

Electrical Current Division Circuit Between Contacts
A tremendous increase in wattage output is one of the striking
advances made by Electronic Laboratories in Vibrator Power
Supplies in the last few years. Now, 1,000 watts output capacity
is easily attainable for Heavy -Duty use while still maintaining
all the inherent advantages of vibrator power supply.

The crux of the problem was the development and perfec-
tion of a current dividing circuit which actually distributes
the current equally between the vibrator contacts. This was
necessary because the wattage output of vibrator power sup-
plies depends on the volt-ampere capacity of their vibrators.
This in turn is determined by the ability of the electrical con-
tacts which make and break the current at each cycle to resist
disintegration. E -L engineers found that multiple and enlarged
contacts operating in parallel were not enough. The contacts
could not be adjusted with sufficient precision to assure striking
at the same instant. Therefore, the first contact which closed
received the full burden of the electrical load which caused
pitting and burning.

Equal division was finally accomplished with a special elec-
trical current dividing circuit which incorporates a balancing
reactor of small inductance relative to that of the main trans-
former of the power supply. When properly combined with the
buffer network, this reactor effectively forces the equal
division of the make and break energy in each cycle and
at the same time retains the economic advantage of a
single large transformer.

The current limiting reactor in the typical circuits shown
above, limits by reactance the current which flows in the
leg which has the completed circuit. When the second con-
tact closes, the reactive effects are cancelled and the current
is limited only by the DC resistance of the reactor. In the
tandem type vibrator the division is carried out by first
equalizing the current between the pairs of contacts. Then,

by additional reactors, the current is equally divided between
the individual contacts. This exclusive and patented* E -L
development opens many new fields and applications to the
benefits and advantages of Vibrator Power Supplies. Consider
your needs in the light of th s increased capacity.

E -L Vibrator Power Supplies have wide application in many
fields: radio, marine, railroad, electronic and electrical. Their
high versatility with multiple input and output voltages enables
them to meet many power supply needs. They may be designed
to provide any wave form needed for specific equipment.
Another important and exclusive E -L feature that can be
built into your vibrator power supply is constant output volt-
age, despite wide fluctuations of input voltage ... economy is
assured because of long, efficient service with minimum main-
tenance. E -L Engineering Service is available to discuss your
power supply problem and to design a vibrator power supply
to meet specific voltage, power, size and weight requirements.

(Below: A typical tandem ype vibrator, which, used in con-
junction with the electric current division circuit (see write-up
above) has an input capacity of 1,000 volt -amps. at 110 v. DC )

Patent Number 2327577

ACTUATING SCREW
DRIVING POINT

REED ADJUSTMENT

SCREWS

SEMI STATIONARY REED

VIBRATING REED MEMBER

VIBRATING REED

POWER CONTACT PO NT

SEMI STATIONARY REED

POWER CONTACT POINT

SEMI -STATIONARY REED

LABORATORIES INC. INDIANAPOLIS
VIIAATOR POPEIA SUPPLIii TO! 11011!N6, (011A1UNICATIONS, ANC EtE(IRIC 40101 OPERATION !TERM(. FREMONT( AND OTHER EQUIPMENT
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Deadly Agents of Destruction
This i; iot a balloon barrage. It is an
actual photograph, highly magnified, of
parastc organisms (fungus growths), the
contoc.1 of which poses one of the toughest
problems our armed forces have to con-
tend with in keeping electrical and com-
munication equipment in operation.

If your present contracts utilize electrical
coil Bindings, and call for -tropicaliza-
tion- or -anti-fungus- treatments, our 27
years of experience are at your service to
provide proper coil design and treatment.

COIL SPECIALISTS SINCE 1917

COTO-COIL CO., INC.

Ocean Accident & Guarantee Corp.;
"Electric Air -Cleaning for Indus-
try," by J. C. Fitz, Precipitron Spe-
cialist. Westinghouse Electric and
Mfg. Co.; "Manufactured Gas for
Space Heating," by Gebhard C.
Beck, Gas Utilization Engineer,
Brooklyn Union Gas Co.; "Modern
Organization and Engineering in
Materials Handling," by Oscar E.
Johnson, Plant Superintendent,
General Cable Corp., Long Island
City; "Improvements in the Pulp
and Paper Industry," by C. J. Sib-
ler, Supervisor of Power, West Vir-
ginia Pulp and Paper Co., and J. E.
Warner, Chief Engineer, Robert
Gair Co., New York.

Batcher on Plastics
Ralph R. Batcher, Consulting Edi-

tor, "Electronic Industries," is to be
one of the speakers at the two-day
conference to be held by the So-
ciety of Plastics Industry at the
Waldorf in New York, November 13
and 14. Second afternoon of the
gathering is to be devoted to a
forum on plastics in industry to be
addressed by editors of prominent
trade publications. Among them
are: F. W. Waggoner (Premium
Practice); Arch Knowlton (Elec-
trical World); Julien Elfenbein
(House Furnishing Review); R. H.
McCready (Playthings); Ralph
Batcher (Electronic Industries) ;
C. W. Brown (Modern Packaging)

PREmAX

MAKING
STAUNCH
FRIENDS

Premax Antennas are
now serving armed
forces in every part of
the world. When it's
over, we'll be back
with complete lines.

After V -Day Comes
Watch For

Premax

RADIO
ANTENNA

1=1"8117aX R'OCILICIS
65 PAVILION AlE.

1 30

PROVIDENCE 5, R. I. Division Chisholm -Ryder Co., Inc.
4503 Highland A , Niagara Falls, N. Y
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A COMPLETED POSTWAR PLAN

Two kinds of experience went into the formulation of our postwar plan

1 Our Customers' Experience with our wartime services. So far
as we can determine, it has been thoroughly satisfactory. Our
prewar customers called upon us for stepped -up quality and
quantity in communication and electronic specialties for war-
time. We met that demand promptly.

Many new customers who, before the war, manufactured all
parts of their equipment, placed their problems in our hands.
We believe that their experience will point to the continued use
of our facilities after Victory.

2 Our Own Experience with wartime production has been tre-
mendous. No one can say whether the past three years have
been worth six, twelve or twenty years of normal peacetime
experience. But the fact is clear that it has helped us develop
production "muscles" that enable us to carry greater loads
than ever before.

So, based upon our customers' and our own experiences, we have a
very simple postwar plan. It is to continue to serve our host of cus-
tomers with our facilities, skills and experience in producing equip-
ment to meet their specialized needs for performance, quality,
quantity and low cost. We are confident that our customers' wartime
experiences assure us a sound future.

THE F. W. SICKLES COMPANY CHICOPEE, MASSACHUSETTS

/radio

SOME SICKLES
FIRSTS

1. 1933-Dual Mica
Trimmers*

2. 1936-Silver Cap Con-
densers *

3. '940-Low-loss "Ripple"
Loops*

4. 1941-Midget I.F. As-
semblies

5. I94V-More Coming
* Patented

4.30eee:fairt:eO Za-<ar and Xinte-Vzow
g
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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
for naval aircraft. General Electric Company, Schenectady, N. Y.

Invest in
your future

BUY WAR BONDS

HEADQUARTERS
FOR

ELECTRICAL

MEASUREMENT

PIVOT SECURED
TO OUTSIDE
OF ARMATURE

WINDING

CONVENTIONAL

1.024'

GENERAL

For radio and other communica-
tions se -vice: Type DW-51 d -c
voltmeters, ammeters, milliam-
mete-s, and microammeters; Type
DW-52 radio -frequency ammeters
(a -c thermocouple -type). Cases
are 'mass or molded Textolite.

Type DW-53 d -c voltmeters, am-
meters, ane volt -ammeters that are
specially designed to measure
voltage and cirrent in battery and
batte y -charging circuits on naval
ai,cra4. They meet applicable
Navy specifications.

INTERNAL -PIVOT

PIVOT MOUNTE OF

ON INSIDE
ARMATURE

SHELL

Armature, core, i.ontrol springs, pivots, ferrets,

wegItts, end
pointe. form a single, self-

conta'ned unit,
ail parts of

which are supported by

a cast-comol
magnet.

ELECTRIC
602-66-6200
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Silent Power At Work

PEOPLE who make radio and other electrical
equipment have a lot of good things to say

about Mallory magnesium -copper sulphide rectifiers.

Rugged construction, for instance, is a feature they
appreciate, because that's important in wartime

applications. They find it highly useful that Mallory
rectifiers are built to withstand high ambient tem-
peratures as well as extremely low
And they talk about the absence of
liquids, bulbs and sparking contacts,
because that means more depend-
ability-less chance of something
going wrong.

But most of all, Mallory rectifiers
are famous for their silent opera-
tion. That's because they have no

P. R. MAL LOAN' B CO Inc

temperatures.

moving parts ... nothing to wear out.

For these and other reasons, Mallory rectifiers are in
great demand today for battery charging ... supply-
ing power for magnetic chucks, communications
equipment, instrument manufacturing and testing,
as a power supply for laboratory work and wherever
a dependable source of low potential direct current
is required.

Mallory manufactures complete
rectifier units for the following:
Rectostarters* for the aviation
field . Automotive and avia-

battery chargers... Recto -
power supplies for low voltage,
medium and high current
applications.

Mallory magnesium -copper sul-

phide rectifiers are adaptable to
numerous other applications-
some of them of the greatest dif-
ficulty. For additional informa-
tion, see your Mallory distributor
or write direct.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
Buy an Extra War Maul !

Itartatorter is the. eparsr.it tr,id. Mark of N. Mallory & Co. liar..
for rectifier units for sae a starling internal eambssittsas assesses.

MAGNESIUM COPPER SULPHIDE RECTIFIERS-

ALL STATIONARY AND PORTABLE D. C. POWER SUPPLIES-
BATTERY CHARGERS AND AVIATION RECTOSTARTERS*
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"LUBRI-TACT" PORCELAIN -TUBE RHEOSTATS Lectures on Electronic
Applications in Industry

A series of lectures on "Elec-
tronic Applications in Industry" is
being conducted during November
and December under the auspices
of the Electrical and Gas Associa-
tion of New York, Inc., 480 Lexing-
ton Ave., New York 17, N. Y., under
the general direction of Ralph Neu-
muller, executive vice-president. R.
B. Oliver is chairman of the edu-
cational committee. The complete
schedule follows:

"LICA1111"
RHEOSTATS... for ACCURATE

Current
Control

jagahi RheastEts
combine

riggedness
of constr

ic-

non with ins!rt.mtent
accuracy.

From the smallest to

the largest
size, they perm_ t the fine adjustment

that

is necessary
for le proper :or trol or functioning

of

equipment
wi-h %yr/kb they ar. used.

Jagabi Lubri-aact
Rheostats

have a unique
lubri-

cated positive slid
corra=l and are made in fou:

sizes and seveltr-six
ratink.s

Available
also With

screw
adjustmierat

and in metal ca types for

svvitchboard
or tahlz mounting-Jagabi Co 'mounting_

Carbon
Rheostats

can be

smoothly
controJlee

by screw adiustment
and over-

/oads of several
t utad.red percent

are permissible
for

short periods
of time. Four sites in current ratings

from 6 to 65 amps
4n to 55 to 803.

amps.For descri
materiel aitrI

,terte
drov7.

JAMESwrite

for materiel
ll/d/ain

/7405:!..7. BIE1211-13
ARCH STiEE7DDL CO.PII/L4DEI

PH1A,
PA.

November 2, "Electronic Controls"
by A. H. Moore, General Electric.

November 9, "Electronic Heating"
and "Electronic Regulators" by C.
P. Bernhardt, Westinghouse.

November 16, "Sound and Related
Equipment in Schools, Churches,
Colleges, Ships, etc." by Arthur
W. Schneider, Commercial Radio -
Sound Corp.; "Sound in Indus-
try" by A. G. Schifino, Stromberg-
Carlson Co.

November 30, "Light -Sensitive Re-
lays" by A. H. Moore, General
Electric; "Light -Sensitive Regu-
lators" by C. P. Bernhardt, West-
inghouse.

December 7, "Electronic Applica-
tions and You!" by Dr. 0. H.
Caldwell, editor Electronic Indus-
tries.

BIRD & Cll.

GLASS

INSTRUMENT

BEARINGS
GLASS "V" BEARINGS

made to your specifications

We welcome your inquiries

RICHARD II. BIRD
Manufacturers of Jewel Bearings

for thirty years

23 MOODY STREET
WALTHAM, MASS.

tiAGAB!" COMPRESSION CARBON RHEOSTATS
144
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Of the New
HARVEY REGULATED

POWER SUPPLY 206 PA
RANGE 500 to 1000 VOLTS

Look It Over! You'll see the quality craftsman-
ship and compact construction of this new
HARVEY 206 PA-its sound design, precision
assembly and easy accessibility. Notice the gray,
crackle -finish panel and the copper plated chassis.

The new Harvey 206 PA is equipped with
spare fuses, a generous 6 ft. heavy duty Typex
cord, two interlocks for safety, overload and time
delay relays-everything to make it a thorough-
ly dependable, easy -to -operate source of labora-
tory D. C. power.

V

Although the picture gives you an indication
of why the HARVEY 206 PA operates smoothly
and efficiently, it can't show you how this pre-
cision instrument operates in two ranges - 500
to 700 volts at Yi of an ampere; 700 to 1000
volts at .2 of an ampere - with both ranges ac-
curately regulated within one per cent. That's
up to the instrument and us. We'd like nothing
better than the chance to show you just what
this important new development can do. Get in
touch with

HARVEY
OF CAMBRIDGE

HARVEY RADIO LABORATORIES, INC.
441 CONCORD AVENUE CAMBRIDGE 38, MASSACHUSETTS
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Clai/smen
ARE AS GOOD AS THEIR TOOLS . . . .

 Up at the Yale and Towne Manufacturing Company in
Stamford, Connecticut, craftsmen have been making the well-

known "Yale" locks and builders' hardware for many years. The
enviable reputation enjoyed by this company is the result of

their insistence for fine quality.

Now as a major contributor to the war effort, Yale and Towne
are producing hydraulic pistons and cylinders. Constantly en-

deavoring to improve their already superior quality, they use
the Brush Surface Analyzer in both laboratory and shop. With

this instrument they are able to study surface finishes, accurately
measured to one millionth of an inch (.000001") from chart

recordings instantly made as the specimen surface is explored.

THE BRUSH DEVELOPMENT COMPANY
3 4 3 3PERKINS AVENUE CLEVELAN1) 14. OHIO
14o ELECTRONIC INDUSTRIES Novembor, 1944



WANT 10 OR 20 MILLION.

IN 30 OR 60 DAYS?

BTR 1/4 -Watt, IRC Insulated "Metallized" Resistor L.%" -Di. 3;32 "

INTER
401 NORTH BROAD STREET

No, it's not a dream! It's an
actual postwar reality. For that's

the kind of production capacity
we've developed at the I R C
plants for turning out these

midget 1/4 -watt insulated resistors
for Uncle Sam. And that's the way

we can continue to turn them out
. . . for you, immediately we have ful-

filled our basic obligation and restrictions
are eased to any appreciable extent.

World's Smallest 1/4 -Watt Resistor

You'll find the same high quality standards
present in these tiny trojans that you have

long recognized in the popular I R C type BT's.
One of the smallest insulated resistors on the market,

the BTR will find wide application in all types of
postwar electronic equipment requiring low -power
resistors. Samples and technical data sent on request.

FOR PER',
44,

NAL RESISTANCE CO. -a
, \ta\lb

PHILADELPHIA 8, PA. NRIABLE

IRC makes more types of resistance units, in more shapes, for more applications than any other manufacturer in the world.
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11 WON'I BE LONG
NOW 

.
and Stancor

will "step ahead"
with postwar

lensp

that not only will include
but will have

units for most every com-

munication
and electronic

apparatus,

inherent
in those

ers, design technique
transform demanded ...

which

our extraordinary
war production

has

ou specify

Yes, Stancor is worth waiting for. So, before y

-consult "Stancor
for Postwar."

SIANDARD
IRANSfORMER

CORPORMION

1500 NORTH
HALSTED

ST EET, CHICAGO
22, ILLINOIS

Wood Heads
City Signallers

G. E. Wood, City Electrician, Hou-
ston, Tex , was elected president
of the International Municipal Sig-
nal Assn. at its 49th annual meet-
ing in Boston, Oct. 2. Other officers
elected were: John J. Alles, Wilkes-
Barre, Pa., 1st vice-pres.; Wm. F.
Qualls, South Bend, Ind., 2nd vice-
pres.; Adin W. Chase, Niagara Falls,
N. Y., 3rd vice-pres.; Irvin Shulsin-
ger, New York, N. Y., secretary, and
Charles S. Downs, Altoona, Pa.,
treasurer.

Television Films
Practical demonstrations of films

made for television, with detailed
explanations of how they differ
from other movies, were featured
at the October 12 meeting of the
American Television Society. A
demonstration of rapid newsreel
coverage of news events by televi-
sion consisted of the WRGB film
recording of the launching of the
SS Missouri. This picture was made
at an hour when no broadcast was
scheduled, processed in about two
hours and had been shown in the
Schenectady area at the regular
program time.

ql-* TESTED PURITY

Rare Gases and Mixtures

Distributed Nationwide through

AIRCO offices
ATLANTA 3. GA.
336 Spring St.. N.W.
BALTIMORE 24. MD.
4501 E. Fayette St.
BETTENDORF. IA.
2561 State St.
BIRMINGHAM 2 ALA.
124 So. 16th
(P.O. Bon 2583)
BOSTON 16. MASS.
122 Mt. V St.
BUFFALO 13 N.
730 Grant St.
CHARLOTTE I. N. C.
Post nod MeNinch Sta.
(P. O. Boa 1147)
CHICAGO 23. ILL.
3100 So. Homan A...
CINCINNATI 3.OHIO
934 Kenyon Ave.
CLEVELAND 2, OHIO
1112 Williamson Bldg.
DAYTON 1. OHIO
Springboro Pike
(P.O. Boa 923)
DETROIT II. MICH.
7991 HartrIck St.
EMERYVILLE 11 CAL.
1200 -45th St.
KANSAS CITY 6. MO
2701 Warwick Tacos
LOS ANGELES II CAI
2423 E. Mat St.
LOUISVILLE 1* KY.
1256 Logan St.
MILWAUKEE 5, WISC.
Olg W. Winnebago St.
MINNEAPOLIS 2 MINN..
1111 Nioollet Asa.
NEW ORLEANS 2. LA.
1406 S. RendonSt.

NEW YORK 17. N. Y.
60 East 42nd St.
OKLAHOMA CITY It.
1521 S. Agnew
(P.O. Boa 2457)
PHILADELPIIIA 40. PA.
Al/caftan) As. 1 17 St.
PITTSBURGH 12. PA.
1116 Ridge A.... N. Side
PORTLAND 10. ORE.
2947 N.W. Front Are.
RICHMOND 9, VA.
(P.O. Boa 1192)
SAN FRANCISCO 4. CAL.
220 Bush St.
SEATTLE 4. WASH.
3623 E. hlarginal War
SHREVEPORT, LA.
Cedar Grove Station
(P.O. Boa 763)
ST. LOUIS 2. MO.
630 So. Second St.
WHEELING, W. VA.
94 -29th St.

MeenIla Alrc OM.t
EL PASO, TEXAS
Old Fort Blim Road
(P.O. Boa 64)
HOUSTON. TEXAS
2405 Colhngsworth
(P.O. Bon 319)
FORT WORTH. TEXAS
$01 N. Throckmorton
(P.O. Boa 996)

AIR REDUCTION
General Office: 60 E. 42d St.. Now York 17. N. Y.

ELECTRONIC INDUSTRIES November, 1944148



TRANSMITTING TUBES

Fom the miniatures (such as the IT series or 9000 series) to the big ores
(such as 204A, 833 or 889R) Johnson can usually supply the sockets. Most
Johnson tube sockets have been designed in cooperation with the tupe
manufacturers and many of them were actually in production and ready for
delivery before the tube was announced. This explains why the Johnson line is
the most complete and why Johnson is the only manufacturer producing many
of the types.

This confidence, cooperation and assistance on the part of the tube
manufacturers explains too, why Johnson's mechanical and electrical design is
superior. Both the Army and the Navy have recognized this superiority in
Johnson wafer sockets for example, by specifying both the ceramic and the
contacts used by Johnson.

Quantity production and economical manufacturing procedures make

Johnson the best buy on the socket market - in fact the price is usually less
than that of poorly designed imitations.

On that new socket requirement, investigate Johnson.

Write for Catalog 9680

JOHNSON
a amoui name in iQadia

ANTENNAS

CONDENSERS

TUBE

SOCKETS

PLUGS

& JACKS

INSULATORS

INDUCTORS

BROADCAST

EQUIPMENT

CONCENTRIC

LINE

E. F. JOHNSON CO.

Waseca, MI N



MEETING THE HIGHEST

INDUSTRIAL STANDARDS
Nationally recognized engineering talent . . . sharpened
by intelligent specialization . . . broadened by the ex-
acting tests of war . . . explains, in part, PLASTIC'S
amazing progress in the field of thermoplastic insulation.
Also responsible are latest equipment, careful materials
control, and a personnel whose loyalty and devotion is
"above and beyond the call of duty." You can utilize to
advantage . .. in today's planning and tomorrow's pro-
duction ... this experience and ability. Available for the
asking is the "know how" which can make your product
a BETTER product. You can DEPEND on PLASTIC for
design ... development .. . delivery.

TIC
WIRE E. CABLE ,r8s/rie8e8,r/lif elleff T

, W. LORD, Pres. M. H. PHILLIPS, Vice-Pres. and Treas. A. D. BLADE, Plant ManagerCORPORATION
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ELECTRONICRESEARCH
FOR INDUSTRY

The National Union Laboratories are
now available to complete your
established engineering facilities

There is no need to postpone your electronic
research program, awaiting the day when com-

petent engineers, costly equipment and scarce

materials can be obtained. You can start right

now and be far ahead by having National
Union Laboratories take over this highly spe-
cialized part of your work, thus rounding out

the development activities of your existing
engineering group.

Whether you are interested in a single proj-

ect or a complete service-we invite you to
investigate National Union Electronic Research.

Let's talk it over. There is no obligation what-

ever. Please address inquiries to Department A.

NATIONAL UNION RESEARCH LABORATORIES
National Union Radio Corporation Newark 2, New Jersey
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Eimac
ttri

Grid
Soecte4 9,ad eotedaeo frza6lefft
Grid emission, with the resulting instability of opera-
tion, parasitic oscillations and prematurely burned
out filaments, has become a thing of the past. The new
Eimac "X" grid will not emit electrons even when
operated at incandescent heat.

The solution to the problem of grid emission lifts a

great barrier which has long stood in the path of elec-
tron vacuum tube development and the progress of
electronics. Eimac Engineers in developing the "X"
grid have made a real contribution ... and a very im-
portant one ... toward the development of new and
more efficient vacuum tubes. It is such heads -up
Engineering that has made Eimac first choice of lead-
ing electronic engineers throughout the w orld . .

and maintained them in that position year after year.

Follow the leaders to

ELECTRONIC

TELESIS

The layman's handbook of Elec-
tronics will be sent you upon re-
quest without cost or obhgatiow

EITEL-FAcCULLOUGH, INC., 874 Son Mateo Avenue, SAN BRUNO, CALIF.
Plants located at: Son Bruno, California

)4t*'
and Salt Lake City, Utah

Export Agents: FRAZAR & HANSEN, 301 Ch.'s Si.. Can Francisco I I, Calif, U.S. A.

0

The Science Behind the Science of cr
Is the Pruning of all brane hes of =mace up* the denieltriteroi gird

emprore street of rice roe ractsun tubes.

PHYSICS... Especially designed electron microscope
enables operator ainiall) to sun ,h,tr6rt

OPT CS.. Ihehomicrograpo
studies help achieve perfection

w WIN
04C : , tit 61k.

run D!:51 .tirTA LLI'RGY. Com- "1 'It' I I -`1"'""""""i" with
pounding special alloys. metallic components and preparation

of chem 1-.11c;,r.tw.acr./,

THI R Vf4D17sA /C C... I In, fur. ELEC1 Determining fasts
maces brat materials to exceedingly abort and recording data ow vacuum

high temperatures. tube capabilities.

874



RAYTHEON

est-0douse

Federal Nepholle

SPERRY
GYROSCOPE

COMP
Isc

ana' Radio

Sktual CoVVS
.,

<0.

04",
avporatioft

latrzezzlizr

WEBSTER PI ELECTRIC
EleCtriC

COMPANY

ATRESTAIPONOWNECEMSSIEMIRPROP,e77a,
"AVWTRIPIWP04/7*.ORRIAPSOAQ&11/7,

Thro e try 'periods e n a tervening

years of peace since 1895 . . . Thordarson leadership has been accentuated by its associ-

ation with the most outstanding concerns in America.
Especially on the present world-wide war fronts...where the marvels of research lab-

oratories and the handiwork of production geniuses may be seen in action ...there also

will be found the results of Thordarson experience and Thordarson er.gineering ability.

Thordarson Transformers and Amplifiers are "good right hands" to a host of America's

leading organizations who are concentrating on winning the war as quickly as possible.

Thordarson products are helping to do everything from making communications easier

and more accurate to conducting
fatigue tests which insure more de-
pendable airplane propellors. All
of these services and experiences,
now devoted to war, will enable
us to serve you better when peace-
time needs are again paramount.

TGANSFORMER DIVISION

THORDARSON ELECTRIC MFG. CO.
500 WEST HURON STREET. CHICAGO. IL

7144wesee.s.....A. Speged!e4C-4:ses
SUoce 12795

. . ORIGINATORS OF TRU-FIDELITY
AMPLIFIERS
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c  o 40, 000

Air .
.

I MANUFACTURED 1, "ii
,-------:flkiikrAlti--r

to meet critical -=---r-_-_---.7

1 ENGINEERING
.

Requirements -----....,-------___,------.. ,.. 0000000
00000000 - VatUJ ti Impregnetion

. .......0000
ft

With years of specialized experience ...using the finest avail-
able equipment, plus that which we developed ourselves . . .

While it is impossible to show minute details of receiver
and transmitter special coils in the equipment sketched here

our war time manufacturing of highly specialized com-
ponents has become noted for meeting an exceedingly wide
range of requirements.

... suffice it to say that these unusual production items will
in time fill a popular demand when all the needs -of war con-
ditions have been met.

We are always glad to consider and help solve the problems
of companies who appreciate finer engineering and produc-
tion, such as is incorporated in everything we make.

Air Tuned Components
High Frequency RF

and Oscillator Coils

With equipment such as
this, developed in part
by our own production
staff . . . every possible
check is made to insure
the finest quality of
manufacture.

Single Ind Slug Tuned low
mod Nigh frequency

Co.wentional

it.F. Oscillator;
tierrittically Sealed

S-UU I NIDUCTORWomAav
1056 N. WOOD ST., CHICAGO 22, ILL.

Na :is i.11011 Philips
MillOrell Plant

As one of their final looting acts
the Germans in the Netherlands
shipped to the Reich 39 carloads of
machinery and technical equipment
which they stripped from the
Philips Lamps and Radio Works of
Eindhoven, only a few days before
that city was liberated by the al-
lied troops. The Philips factories-
whose headquarters since the Nazi
occupation have been located at
Willemstad, Curacao. N.W.I. - are
the largest industry in Holland with
plants and scientific laboratories
occupying 78 acres and employing
20,000 people at the time of the
invasion. Before the invasion it
also operated a short-wave broad-
casting station; listeners through-
out the world regularly heard Sta-
tion PCJ.

While the Philips organizations
and factories outside the occupied
motherland worked diligently for
the allied cause, the Dutch workers
at Eindhoven were forced to pro-
duce for the German war machine.
On two occasions the plants were
severely damaged by R.A.F. bomb-
ing attacks; moreover, the laborers
committed sabotage in every con-
ceivable form.

Nonetheless, the Germans man-
aged to keep the Philips plant in
operation, though from time to
time they could not help expressing
their "disgust" with the uncoopera-

I1N:01 you can
bring your Radio -

Electronic knowledge

UP-TO-DATE
. . . quickly, at home

Are you getting a little rusty on the funda-
mentals of Radio and Electronics-or feel
you are slipping behind in your knowledge
of today's fast moving Radio -Electronic de-
velopments? Or perhaps you arc seeking an
honest -to -goodness, practical training in
Radio-Electronics-knowing that men who
have worked themselves up to good jobs
in this industry are still studying, experi-
menting-with their eyes on bigger jobs
and more pay-or a business of their own
in one of postwar's most promising oppor-
tunity fields.
In any event, we believe you will be very much in-
terested in considering the advantages of our mod-
ern course of instruction prepared under the super-
vision of Dr. Lee DeFerest-and which includes
such effective home study aids as "Learn -by -Seeing"
movies. to help clear up important fundamentals.
and eight kits of "Learnby-Doing" Radio pads
and assemblies. permitting 133 Radio -
Electronic experiments in your spare
time. Mail coupon today for complete
information. No oblination.

Get Complete Facts Now!
""r

DeFOREST'S TRAINING, INC.
2533 N. Ashland Ave.
D2pt. EI-1, Chicago 14, Illinois
Send FREE Victory book and

Name Age

Street

State
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7144w-Parwoot cot/Zia
KEYING RELAY 4,,

. (r
otim,t

Here is convincing proof that a keying relay
does not have to be complicated to be efficient.
In fact, just the reverse! Actually, the extreme
reliability with which Struthers -Dunn Type
78CCA100 Relay holds its adjustments is the di-
rect result of its new simplified and rigid design
which utilizes an absolute minimum of parts.

Originally made for aircraft use, it weighs
little, is exceptionally sturdy, and has all parts
readily accessible. Tests show a minimum life
of five million operations.

The Relay has seven poles, including one
double -throw pole which handles high -voltage
radio frequency currents by means of a vacuum
switch. All high -voltage parts are rounded to
reduce corona.

Write for complete details, or get in touch
with your nearest Struthers -Dunn Field Engineer.

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

..10."

11)

ONE OF THE

STRUTHERS-Di;A

46. re

5,312 RELAY TYPES
DISTRICT ENGINEERING OFFICES: ATLANTA  BALTIMORE BOS-ON  BUFFALO . CHICAGO CINCINSLATI  CLE7ELAND

DALLAS DENVER . DETROIT  HARTFORD INDIANAPOLIS LOS ANGELES . MINNEAPCLIS  MONTREAL
NEW YORK  PITTSBURGH ST LOUIS  SAN FRANCISCO . SEATTLE  SYF ACUSE  TORONTO ...IYASHINGTON
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   "Among their Latest
Triumphs is aninter-com-

municating tel,ephore for
interior use in huildings,
which furnishes 71 itself, by

pressing buttonc complete

exchange connections, with

all parts of the building, and

releases the slme auto-
matically and co.riprises the

only successful system of
its kind of the pi sent age."

The glowing phrases above, written not long after
the turn of the century, describe a Connecticut Tele-
phone and Electric "First" which doubtless caused
grandpa to wonder, "What won't they think of next!"

The things our engineers are thinking up today in
cooperation with U.S. Army engineers are full of
interest and promise, but they can't be talked about
now. You can count on better communications... in fact,

you can confidently expect war -born improvements
in all branches of electrical and electronic science.

If your product -development plans involve a prob-
lem of electrical or electronic engineering and manu-
facturing, perhaps we can be of assistance. We also
invite preliminary inquiries connected with inter -com-
municating and signalling systems for postwar build-
ings now in the design stage.

CONNECTICUT TELEPHONE

& ELECTRIC DIVISION
GREAT AMERICAN INDUSTRIES, INC.

MERIDEN, CONNECTICUT

TELEPHONIC SYSTEMS  SIGNALLING EQUIPMENT  ELECTRONIC
DEVICES  ELECTRICAL EQUIPMENT  HOSPITAL AND SCHOOL COM-
MUNICATIONS AND SIGNALLING SYSTEMS IGNITION SYSTEMS
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11 1ay on MAKES 11..

IN A TIME
DELAY
RELAY

Where 60 cycle alternating current is not
available; wherever interval timing and
time delay operation are needed with Direct
Current, the Haydon D.C. Clutch Unit func-
tions like the proverbial charm.

It isn't magic - but its action is smooth,
certain, automatic Magnetically operated,
it engages and disengages the switch op-
erating arm, while the motor runs independ-
ently. At the end of the timed period, the
clutch is still engaged, holding the contact
in final position until the circuit is broken
externally, when the arm resets automat-
ically. Satisfactory operation on widely
varying voltages and temperatures.

Haydon AC and DC timing motors and de-
vices are finding even wider scope in new
applications for after the war - for homes
and factories - in the new automatic de-
vices of tomorrow.

3100 SERIES
HEAVY GEAR

UNIT
f-fanufactured to
your specific re-
quirements in
voltage, frequen-
cy and spe«,,i
Gear train
signed for c:
cations up to
lbs. torque at trio
outpt: lft

Write today
for your copy
of this cata-
logue.

On
MANUFACTURING COMPANY

* INCORPORATED *

tive attitude of its personnel. Some
time ago the Dutch Nazi weekly.
"Volk en Vaderland" denounced
the entire staff of the Philips fac-
tories. It was on the occasion of a
collection for the German - insti-
tuted Winter Help that the paper
wrote: "Even the suffering of the
wounded failed to move these peo-
ple who are simply unable to over-
come their anti -Nazi sentiments
and their hatred of Germany."

Nary Honors Folsom
The Navy's highest civilian honor

was bestowed on Frank M. Folsom,
former chief of the Procurement
Branch, Office of Procurement and
Material, when Secretary James
Forrestal presented the Distin-
guished Civilian Service Award to
him for exceptional performance in
that capacity from February, 1942,
to December, 1943. Mr. Folsom is
now a director and vice-president
of the Radio Corp. of America, in
charge of the RCA Victor Division.
In the citation accompanying the
award.

"By his unusual ability to or-
ganize and administer the Procure-
ment Branch of the Office of Pro-
curement and Material, by his
adroit skill, leadership and ingenu-
ity in adapting sound business
practices to the Navy's wartime
procurement problems, and by his

JONES
BARRIER STRIPS

SOLVE MOST TERMINAL
PROBLEMS

A compact, sturdy terminal strip with
Bakelite Barriers that provide maximum
metal to metal spacing and prevent direct
shorts from frayed wires at terminals.

6 SIZES
cover every requirement. From oh' wide
and 13/32' high with 5-40 screws to 2'/:"
wide and high with 1/4".28 screws.

Jones Barrier Strips will improve as well as
simplify your electrical intro -connecting prob-
lems. Write today for catalog and prices.

HOWARD B. JONES COMPANY
2460 WEST GEORGE STREET

CHICAGO, 18 ILLINOIS
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Prewar we built Steel Age Office Furniture.
With the war, we started to build for the electronics
industry such units as transformer housings, shelf assem-
blies, panels, cabinets and related equipment.

Frankly, this "war baby has grown up to be part of the
family. We like him and we want him to stay.

You for whom we have worked have been kind enough
to say we do accurate work at fair prices and with a fine
regard for quality. That has been our aim-and will be
postwar. Naturally, we're going back to building "Steel -
Age" Office Furniture, but along with it we'll build
electronic equipment.

Cordially we invite you to send- in your specifications.

* BUY WAR BONDS *

MANUFACTURING CORPORATION * CORRY, PENNA.
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FOR SAFETY'S SAKE!
glecAreficz
Model 205-S

Hand -Held Differential Microphone

The Model 205-S may also be successfully used for such
applications as aircraft, industrial, police and emergency
services.

If your present limited quantity needs can be filled by this Model
205-S or any of our other Standard Model Microphones, with or
without minor modifications, please contact your nearest Electro-
Voice distributor.

The appalling number of railroad
accidents in recent months has
stimulated the demand for installa-
tion of radio communications on
railway lines. Eventually, all lines

will be thus equipped. Splendidly
suited "for safety's sake" is the
Electro-Voice Differential Micro-
phone Model 205-5. A noise -can-
celling microphone, it enables the
transmission of voice clearly and
distinctly, unaffected by shrieking
whistles or grinding wheels. Rug-
gedly constructed, it can "take"
the punishment of a hard -riding
locomotive.

FREQUENCY RESPONSE: substantially flat
from 1004000 c p.s.

LEVEL: -20 DB (0 DB = 1 volt/dyne/cml

ARTICULATION PERCENTAGE: 97% under
quiet. 88% under 115 DB ambient noise

TEMPERATURE RANGE: -40° to +155°F

WEIGHT: Less than eight ounces

INPUT REQUIREMENT: standard single button
input

BUTTON CURRENT: 10-50 milliamperes

MECHANICAL DETAILS: molded, high impact
phenolic housing. Minimum wall thickness, lk".
Vinylite carbon retainer.

SWITCH: press -to -talk, with or without hold-
down lock. Double pole double throw contacts
provide an optional wide assortment of switch
circuits. Standard circuit provides closing of
button circuit and relay simultaneously.

THERMAL NOISE: Less than I millivolt with
SO milliamperes through button

IMPACT RESISTANCE: capable of withstand-
ing more than 10000 drops

POSITIONAL RESPONSE: plus or minus S DB
of horizontal

CABLE: 5' three conductor, overall synthetic
rubber jacketed

BACKGROUND NOISE REDUCTION: 20 DB
and higher, depending on distance from noise
source

O. MICROPHONES
ELECTRO-VOICE CORPORATION  1239 SOUTH BEND AVENUE  SOUTH BEND 24, INDIANA

Export Division: 13 East 40th Street, New York 16 N. Y., U. S. A. Cables: Arlab
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THE uniform characteristics, long life and
outstanding performance Of NORELCO

Cathode Ray Tubes are the result of excep-
tional manufacturing skill supplemented by
rigid tests applied to each tube as it comes
offthe production line.

As an example of the care exercised, the
electronic test set, shown here, subjects every
cathode ray tube to 30 different checks,
such as line width, light output, plate align-
ment, base -to -shell alignment, uniformity of
cathode surface, astigmatism, presence of gal,,
and screen condition. A total of 90 exacting
tests of raw materials, parts, sub -assemblies,
assemblies and performance guard cathode ray
tube quality.

This is typical of the great lengths to which
North American Philips goes in producing
high performance NORELCO electronic tubes.
Behind this company is an organization with
world-wide experience resulting from over fifty
years of electrical research and development.

Although all the tubes we produce now go
to the armed forces, we invite inquiries from
prospective users. A list of tube types we are
especially equipped to produce will be sent
on request.

Pattern used for measuring light
output by means of photoelectric
cell. Frequency -60 x 2940 cycles.

Trace showing absence
of astigmatism. Fre-
quency -60x 420 cycles.

*20

Uniformly bright spot on s
of 5 CP1 cathode ray tube 
indicates perfectly f' cat

et
ode.

Write today for interesting
booklet, describing the back-
ground of North American Philips
in the science of electronics.

NORELCO PRODUCTS: Quartz Oscillator Plates; Amplifier, Transmitting, Rectifier and Cathode
Ray Tubes; Searchray (X-ray) Apparatus; X-ray Diffraction Apparatus; Medical X-ray Equipment,
Tubes and Accessories; Electronic Measuring Instruments; High Frequency Heating Equipment

ore co Electronic Producis by NORTH AMERICAN PHILIPS COMPANY, INC.

Communications Equipment: Tungsten and Malybdem_m products; Fine Wire; Diamond Dies.
When in New York, be sure to visit our Industrial Electronics Showroom.

Dept. 011: 100 East 42nd Street. New York 17. N. Y.
Fact-ries in Dohbs Ferry. N. Y.: Mount Vernon. N. Y. (Metaliz Div.): Lewiston. Me. (Elmet
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Permoflux Acoustical Devices
Are Proving their Superiority!

/Much of today's communication
tiequipmert is but remotely related to

"I that in use when the war began. New
Permoflux developments have meant
increased efficiency for our fighting
forces. The wide frequency response,
extreme sensitivity and rugged me-
chanical design of Permoflux prod-
ucts have helped to achieve a stand-
ard of intelligibility heretofore un-
known. Permofiux products will be
avaiiable for many new post war ap-
plications.

PERNIOFLUX CORPORATION
4C16-22 W. Grand Ave.. Chicago 39, III

PIONEEt MANUFACTJRERS D$ PERMANENT MAGNET DYNAMIC TRANSDIICER!

devoted attention to duty, Mr.
Folsom distinguished himself dur-
ing this extremely critical period of
the Navy's greatest expansion."

Home if(11110Mfillti
Pent up demand for home radio

sets currently is figured at 41,100,-
000 sets by Office of Price Adminis-
tration. The figure is based on 1941
production, choked off since early
1942 by the war.

In another estimate by Arno
Huth, international radio investi-
gator of Switzerland's Research
Center in Geneva, the requirement
for home sets in the U.S. immedi-
ately after the war is put at eight
to ten million; Europe five million,
Latin America two to three million,
Asia two million. The figures are
from "Radio Today and Tomorrow"
which Huth is publishing in Zurich.
He suggests:

"The European industry will be
unable to cover this demand. Eng-
lish factories will be busy filling
home orders; the German industry
will be badly wrecked by air raids;
and the biggest European exporter,
Holland's Philips' works in Eind-
hoven, must be rebuilt. France and
Italy will be out of international
competition for some time to come.
Hungary's production capacity is a
maximum of 50,000 sets annually.
Switzerland and Sweden are both
producing good - quality sets and
might export to world markets."

New RR Radio Test
Six FM transmitters, five of them

on locomotives and the other on
the site of the world's first sched-
uled radio broadcast, will link a
central dispatcher's office and five
Diesel-electric locomotives in two-
way communication, on terminal
lines of the Westinghouse Electric
and Mfg. Co., East Pittsburgh, Pa.

Immediate purpose of the system
will be to speed wartime switching
operations to and from Westing-
house plants in East Pittsburgh,
Trafford and Linhart, Pa., a five
square mile area in the industrial
Monongahela River Valley. A sec-
ond purpose is to allow experimen-
tation in the field of railroad radio.

The main station, a 50 -watt FM
transmitter, will be at the East
Pittsburgh Works of Westinghouse,
in the same room where radio sta-
tion KDKA on November 2, 1920,
sent out the first officially sched-
uled broadcast-returns of the
Harding -Cox presidential election.
The mobile transmitters will put
out 40 -watts. All six stations will
occupy the 10 -meter band.

FCC authorization for construc-
tion of the unique radio system has
been granted, as well as WPB
priorities for the necessary equip-
ment.
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An

Impartial Answer

to a

Rectifier Question

Here are the three types of low -voltage rectifiers
most commonly used-copper oxide, selenium
and Tungar. They're all good. Which is best? The
answer to that question depends entirely upon the
application and the conditions under which the
rectifying unit must operate.

General Electric alone designs and manufactures
all three types. The quality, efficiency and econom-
ical performance of G -E rectifying units have long
been established. Through years of experience
G -E engineers know that only after a careful
analysis of the job and the conditions under which
the units must operate can the proper rectifiers
be selected.

When next you need rectifiers, consult G.E. first.
RememberG.E. and only G.E. builds the three types
of low -voltage rectifiers commonly used. It will
pay you well to get impartial advice from G -E engi-
neers regarding your particular rectifier needs.
For more information, write to Section Al 148- 1 2 4,
Appliance and Merchandise Department, General
Electric Company, Bridgeport, Connecticut.

1niwn
BUY WAR BONDS AND KEEP THEM

Hear the General Electric radio programs: "The G -E
All Girl Orchestra" Sunday 10 P.M. EWT, NBC. "The
World Today" news every weekday 6:45 P.M. EWT, CBS.

GENERAL ELECTRIC
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PROVED IN SERWCE
FOSTER TRANSFORMERS

MEET EVERY NEW NEED WITH THE SAME
DEPENDABLE PERFORMANCE THAT HAS MADE
THEM "FIRST" IN ELECTRONIC REQUIREMENTS.

t(-)

COSTEA
.1E14'

TRANSF0f1'

POsTEP...9.000

,a)

FOSTER is FIRST AGAIN WITH

THEIR NEW VITROSEAL TERMINAL

a development that has definite advantages over
other types of hermetic seals for tropical use.

O

O

The electrode can be bent at an angle 90°
from the upright position without breaking
the glass in the seal. In fact, it can be bent
and straightened several times and then the
terminal will break before the glass is dam-
aged.

Extremely high resistance to thermal shock.

The metallic parts are cold rolled steel,
rather than expensive alloys.

The terminals are fused directly into the
metal in multiple. Ordinary seals are made
up individually and are soldered into holes
in the transformer case.

A loop is provided for easy hook-up.

UNITS USING SAME TERMINAL CONSTRUCTION
500 VA Plate Transformer Plate Reactor Filament Reactor Dual Bias Reactor

11.

SPECIALISTS IN BUILDING TRANSFORMERS SINCE 1938

A. P. FOSTER COMPANY
TRANSFORMER ENGINEERS & MANUFACTURERS
719 WYOMING AVENUE, LOCK LAND 15, OHIO
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Unique research, engineering, tool design and

production skills combine, not only to build control

devices that fulfill the most exacting requirements,

but also to build special purpose devices for which

no specifications exist. Our list of customers, the

most exacting in government, aviation and manu-

facturing, attest to these skills.

Manufacturers of Electrical, Electronic & Mechanical

41/P
EASTERN AIR DEVICES, INC.
585 Dean Street  Brooklyn 17, N. Y.

J 80 A

AXIAL FLOW BLOWER
AIR DELIVERY (FREE AIR)

170 C.F.M. (NEMA CODE)
65 C.F.M. i NA FM CODE)

60 cycles 115 volts single phase
capacitor run  3100 R.P.M.  12 watts
input 1 oz. in. stcrting torque 1 mfd.
condenser required  Weight 161/2 oz.
Overall length 31116"  Motor diameter
13/4"  Fan 4 blade propeller type, 4"
diameter.

We invite inquiry!
An Affiliate of THE FRED GOAT CO., INC., Est. 1893
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Photo courtesy of
Simpson Electric Co.

Chicago, III.

C-... ,__

onant's standard midget
(series 160) LEADS A 3 -WAY LIFE!

Yes, indeed, the standard midgets of the Conant
family (16o" diameter discs) are versatile.
The unique full metal case protects the rectifier
assembly from damage and permits mounting
in any of three positions with a single screw.
Combining the three positions with angular
mounting permits the leads to extend from the
rectifier in almost any direction. Thus,
one standard rectifier serves for all models.
Further protection is provided by a
special moisture proof seal.

Design and construction of Series 16o
are the result of years of experience and close
cooperation with instrument manufacturers.

For all applications requiring high sensitivity
operation over an extended frequency
range, you can count on Conant's Standard
Midget-Series 16o.

20 Vesey St., New York 7, New York
85 E. Gay St., Columbus, Ohio
600 S. Michigan Ave., Chicago 5, III.
1215 Harmon Pl., Minneapolis 3, Minn.

4ii4tiffnieiii 'Wed/ iel
ELECTRICAL LABORATORIES
6500 0 STREET, LINCOLN 5, NEBRASKA, U. S. A.

($

2017 Grand Ave., Kansas City, Mo.
7935 Eustis St., Dallas 18, Texas
4018 Greer Ave., St. Louis, Mo.
1526 Ivy St., Denver, Colo.

4214 CountryClubOrjongBeach7,Ca1.
4205 N.E. 22nd Ave., Portland 11, Ore.
Caixa Postal 930, Soo Paulo, Brazil
50 Yarmouth Rd., Toronto, Canada

Television Studio Lighting
R. E. Farnham, commercial engi-

neer of the General Electric Com-
pany, Nela Park, Cleveland, Ohio,
addressed members of the Society
of Motion Picture Engineers at a
New York meeting September 27,
appraising available illuminants for
studio lighting. Water and air-
cooled high pressure mercury vapor
lamps of the type used by WRGB,
Schenectady, medium and high
temperature incandescent sources,
and commercial 40 watt fluorescent
lamps were the chief sources con-
sidered.

Lighting problems

Factors discussed in some detail
were the spectral sensitivity of
present iconoscopes, reflection of
human skin and other surfaces as
a function of light wavelength, and
spectral distribution of the energy
of the available light sources. It
was brought out that, by the use
of m -v sources only, a white man
in a blue serge suit might be de-
livered to the television audience as
a negro in a white suit. Using
incandescent illumination alone, an -:-
actress with dark red lips and a
light yellow dress might appear
with white lips and a dark dre38.;-i
She might appear "wilted," in tge
bargain, since the high levels of
illumination required (on the or-
der of 1000 foot candles, as com-
pared with the movies' 200 or 300)
create a monstrous heat problem.
Mr. Farnham concluded that the
best combination of light sources
in the future might be a combina-
tion of m -v and tungsten sources,
generally ruling fluorescents out, on
the grounds that their light output
was too low for convenient use in
limited spaces.

Worthington Minor, CBS Televi-
sion expert, spoke briefly on televi-
sion lighting from the studio's
standpoint and discussed future
plans of WCBW, which will include
a thorough trial of the fluorescent -
incandescent combination.

TBA Studies Interference
A policy committee, will make

recommendations to the Board of
Directors for positions which the
American Television Society should
take on questions pertaining to
television. Chairman is past presi-
dent Norman D. Waters. Dan D.
Halpin, president of ATS, and
George T. Schupert, chairman of
the ATS Membership Committee
are the other two committee mem-
bers. One of the first questions to
be explored pertains to the curbing
of interference in reception and
transmission of television signals
by diathermy and other electrical
heating apparatus, ignition systems
and other devices which have im-
paired clarity of television and FM
signals in the past.
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Skilled hands seal -in the original precise characteristics of

Hammarlund variable capacitors so that moisture and vibration

can not change them - even eter long periods of operation in

all sorts of climates and under varied working conditions.

THE HAMMARLUND MFG. CO., INC.,460 W. 34TH ST., N. Y. C.
MANUFACTURERS OF PRECIS104 COMMUNICATIONS EQUIPMENT
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Die cast enclosed ICRO SWITCHES
CONTROL THE AUTOMATIC CYCLE OF THE

GILMAN HYDRAULIC TURNING MACHINE

The basic Micro Switch is a thumb -size, feather -
light plastic enclosed, precision, snap -action
switch, Underwriters' listed and rated at 1200
V.A. at 125 to 460 volts o -c. Capacity on d -c
depends on load characteristics. Accurate re-
peat performance is experienced over millions
of operations. Wide variety of bask switches
and cleverer, meets requirements varying
from high vibration resistance to sensitivity of
operating force and motion as low as 2/1000
ounce -inches. Many types of metal housings
ore available.

THE hydraulic turning machine, manufactured by the
Gilman Engineering Works of Janesville, Wisconsin,

makes use of the long life, dependability, and accuracy
of repeat performance of the Micro Switch to control its
entire operating cycle automatically.

Actuation of the Micro Switch at the exact point in the
movement of the hydraulically driven slide when the
Elgin Head has completed a cut swings the slide away
from the work. This motion actuates a second Micro
Switch which controls automatic return of the slide to its
starting position.

The die cast enclosure of the Micro Switch, mounted on
the apron of the machine, provides rugged conduit con-
nection, and a synthetic rubber bellows on the operating

Let's All Back the Attack
Buy EXTRA War Bonds!

plunger protects against the entrance of coolant, oil, chips,
and dirt throughout the switch life of millions of operations.

The small size of the Micro Switch and a wide selection of
easy -to -use actuators and enclosures has fitted it into
many special additions to machines already installed, as
well as to new designs. The Micro Switch has electrical
capacity, at line voltage, to control many classes of single
phase motors directly, without intermediate relays or con-
tactors, providing accurate, positive, trouble -free control.

Send for Micro Switch Catalog -Handbook No. 60 for
complete details on the wide range of housings, actuators,
and electrical characteristics in which Micro Switches are
available. If the switch is desired for aircraft use, also
ask for Handbook -Catalog No. 70.

Micro Switch Corporation, Freeport, Ill.
Branches: 43 E. Ohio St., Chicago (11) 4900 Euclid Ave., Cleveland (3)
11 Park Pl., New York City (7)  1709 W. 8th St., Los Angeles (14)  Sales &

Engineering Offices: Boston - Hartford

Th, troclorncrk MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation

MICRO ms SWITCH
MADE ONLY BY MICRO SWITCH CORPORATION, FREEPORT, ILL., U. S. A.



CERAMIC
CAPACITORS

`HIGH
votatita
These capacitors are

engineered by Centralab for spe-
cial applications . . . accumulative
capacities ranging from 2MMF to
20MMF in zero temperature coeffi-
cient ... to 4MMF to4OMMF in max-
imum negative (N750 PPM) tem-
perature coefficient.

Individually the capacity ranges
are as follows:

855 2MMF to 5MMF in zero T. C.
4MMF to 1OMMF in N750

854 5MMF to 1OMMF in zero T. C.
1OMMF to 20MMF in N750

853 1OMMF to 20MMF in zero T. C.
20MMF to 40MMF in N750

Working voltages from 8,000 to
10,000 D.C. Energy dissipation up
to 2 KVA with 15°C rise.

End lead or axial screw terminals
available.

Send for Bulletin No. 814.

Producers of Variable Re-
sistors Selector Switches
 Ceramic Capacitors,
Fixed and Variable
Steatite Insulators.

Division of GLOBE -UNION INC., Milwaukee
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PERSONNEL
a stitch in time

saves nine . . .
For certain uses there is no sub-

stitute For Mica. When substitu-

tion is attempted trouble Follows.

When you think of MICA think of MACALLEN

the Macallen Company
16 MACALLEN STREET - BOSTON 27
CHICAGO: 565 W. Washington Sled. CLEVELAND: 1005 Leader Bldg.

,asoo,OreeelareggWAWAftiassinteato

David J. Finn has been named
manager of the Chicago region for
RCA Victor Division of RCA, and
James W. Cocke has been ap-
pointed manager of the Dallas, At-
lanta region, with headquarters in
Dallas. Prior to his appointment,
Mr. Finn was sales manager for the
RCA Industrial and Sound Depart-
ment. Mr. Cocke directed sales ac-
tivities for RCA in Dallas and At-
lanta for many years.

Ray T. Schottenberg, William J.
Doyle and Allen J. Stark will direct
sales for the Astatic Corp., Con-
neaut and Youngstown, Ohio, dur-
ing the ensuing year.

Dr. Mervin J. Kelly, director of
research of Bell Telephone Labora-
tories, has been elected executive
vice-president of the Laboratories.
A scientist of distinction, Dr. Kelly
has made substantial contributions
to photoelectric cells for sound pic-
tures; to the water-cooled tubes
widely used for high power broad-
casting, and to the vacuum tubes
which make long distance teleph-
ony possible. He graduated from
the University of Missouri in 1914
and received the Ph.D. from Chi-
cago in 1918. In that year he en-
tered the Laboratories as a research
physicist. He became vacuum tube
development director in 1930 and
director of research in 1936. Dr.
Kelly has had charge of Bell
Laboratories development in radar
and other important fields. He is
an advisor to the government on
technical war projects; a Fellow of
American Institute of Physics,
American Institute of Electrical
Engineers, Institute of Radio Engi-
neers, Acoustical Society of Amer-
ica, and a member of the Directors
of Industrial Research. Alva B.
Clark and Dr. Reginald L. Jones
have also been elected vice-presi-
dents of the Laboratories.

Dr. M. .1. Kelly who has been made director
of research for Bell Telephone Laboratories
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MYCALEX
SOLVES ANOTHER TOUGH

INSULATION PROBLEM

Bushings for this G -E Temperature -Controlled Crystal
Unit had to provide a high degree of electrical and thermal
insulation. Yet they not only had to be small, but able to
withstand great compressional stress.

Organic materials (phenolic, for example) could not be
used for technical reasons. When ceramic and vitreous
products were tried, the bushings broke under the strain.

G -E mycalex is the answer-often the only an-
swer-to difficult electronic insulator require-
ments. These features explain a few of the reasons:

4) High mechanical and dielectric strength.
(9 Low loss at high frequencies.
 Arc resistance and heat resistance.
O Easily subjected to drilling, filing, sawing,

grinding, polishing.
 Metal parts can be inserted or anchored dur-

ing the process cf molding.
Yes, General Electric specializes in producing
fabricated parts as well as standard sheets, rods,

- and strips. For a free sample and detailed in-
formation about G -E mycalex mail the cou-
pon at the right.

Only G -E mycalex was found to be ideal on every
count. In addition to showing small electrical loss and
low thermal conductivity, it proved immune to fracture
or crushing. In fact, when the bushings were tested for
physical limits, G -E mycalex demonstrated no change
whatever-even when screws broke off and compressing
nuts were stripped of their threads!

lune in General Electric's "The World Today" and hear the
news from the men who see it happen, every evening except Sunday
at 6:45 E.W.T. over CBS. On Sunday evening listen to the
G -E "All Girl Orchestra" at 10 E.W.T. over NBC.

GENERAL ELECTRIC
Over 21 Years of Mycalex Experience
-Your Assurance of Quality!

FREE-G-E MYCALEX EULLE7:11
Electronics Department
;ENP:RAL ELECTRIC Co.

Schenectady, N. Y.
,'lease send me a frse sample and my
copy of the booklet describing G -E
(7ompression-Molded mycalex.

Name

'ompany

Address

1/49

Cornpressoon Molted
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INSULATORS
are a "main factor" of the high power
electronic tube. Quartz is the best electri-
cal insulator known to science. Many other
qualities make it ideal for the job. . . . Not
subject to thermal shock. Non hygroscopic.
High surface resistance. Shaped to specifi-
cation.

ULTRA VIOLET LAMPS (quartz mercury arcs)

HYDROGEN ARCS IN QUARTZ

FUSED QUARTZ ROD,

TUBING, PLATES and SPECIAL SHAPES

HANOVIA
CHEMICAL & MANUFACTURING CO.
Dept. EI-12 NEWARK 5, N. J.

E. H. McCarthy has been appoint-
ed manager of the sales division of
Farnsworth Television & Radio
Corp. Mr. McCarthy, who has been
with the Farnsworth organization
since its inception, has, since the
company's total conversion to war
production in the spring of 1942,
been district manager of the field
expediting division for New York
and the New England states.

Norman J. Foot has been ap-
pointed development engineer for
the Hallicrafters Co., Chicago. He
will have charge of the design of
new UHF and VHF equipment as
well as models of the company's
S-27 high frequency FM -AM re-
ceiver.

L. A. McNabb has been made
vice-president in charge of elec-
tronic design and production of the
Bell and Howell Co., Chicago. B. E.
Stechbart is now vice-president in
charge of engineering and research.

A. J. Hall has been appointed
production and research engineer
for the Universal Microphone Co.,
Inglewood, Calif. He joins Univer-
sal after several years of service
with the Kellogg Switchboard and
Supply Co., Chicago, as engineer
in charge of design, research and
development laboratories. Previ-
ously he had been planning en -

Universal's new research engineer, A..I. Hall

gineer with the Western Electric
Co., Chicago, as well as produc-
tion manager for the Leich Elec-
tric Co. in the same city.

Dullontlonored
Middle of last month, Allan B.

DuMont was presented with the
American Television Society award
for outstanding contribution to
commercial television at the Sep-
tember meeting of ATS. A year's
program, having to do mostly with
programming, has been mapped
out to start with the Oct. meeting.
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[CHAMFERED EDGES

ALL HOLES CONCENTRIC.

I.D.SIZES TO t'A, CLEARANCE

Ad!
E FINISH 1

D ASSURES SNUG FIT I

AND LUBRICATED

<GEARED COLLARS

PROTECT YOUR WIRES

witit CREATIVE 9014441aiii, GROMMETS

If you are not already using CREATIVE INSULATING
GROMMET BUSHINGS in your chassis, by all means let

us furnish you with samples.

When you see the superb protection these 100% phenolic
bushings give to your wires, and when you discover that they

don't "pop out" when you pack your wires through them
snugly, the chances are you will want to specify Creative.

Five standard sizes are available from stock, either from

our plant or from the distributors listed at the right.

Send for samples and literature.

CREATIVE'S CUSTOM SERVICE
You don't have to build molds to get Plastic Parts with Inserts such

as knobs, terminals. etc. Get the facts about this unusual custom
service . Call on CREATIVE.

11/06&4/
Western users can nowget CREATIVE

grom-mets from stock directlythrough:

DISTRIBUTORS

Allied Radio Corporation833 West
Jockson Boulevard

Chicago 7,
111.

Lew Bonn Company
1211 LaSalle

Minneapolis
4, Minn.

Seattle Radio Supply, Inc.2117 Second
Avenue

Seattle 1, Washington

DIRECT FACTORY
REPRESENTATIVES

Mr. Bruce Cumming
201 N. Wells Street

Chicago 6,
111,

ANDOver 5837
Nelson R. Thomas Agency, Inc.344 East First StreetLos Angeles

12, Cal.Tel. Michigan
3829

PLASTICS CORP.
968 KENT AVE , BROOKLYN 5, NEW YORK
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Probably the most important single facto: in modern
warfare is complete, dependable communications. De-
pendable communications require a dependable power
supply. Pincor is proud of its part in furnisning portable
gasoline -driven and other electrical power supply units
to the fighting front as well as to the home fron:.

Look to Pincor for your postwar needs in power plants,
motors, converters and battery chargers.

DYNAMOTORS CONVERTERS

GENERATORS .... D C MOTORS

POWER PLANTS...GEI4-E-MOTORS

BUY WAR BONDS!

PIONEER
GEN-E-MOTOR

CORPORATION
5841-49 DICKENS AVENUE

CHICAGO 39, ILLINC-IS
EXPORT ADDRESS. 25 WARREN STREE1, NEW YORK 7, U. S. A.  CABLE AD:RESS iIMONTRICE, NEW YORK

Jack and Bill

Jack McCullough and Bill Eitel don't very
often get a chance to sit around like this.
The plants of Eitel-McCullough, Inc., in San
Bruno, Calif., and Salt Lake City keep them
both pretty much on the jump

"E" Awards
Cinaudagraph Corp., Stamford,

Conn. (star added)
The Simplex Radio & Chicago Divi-

sions, Philco Corp., Philadelphia.
Ward Products Corp., 1523 E. 45th

St., Cleveland, Ohio

Dr. Skellett Reads
National Union Research

Dr. A. M. Skellett formerly of Bell
Telephone Laboratories has been
appointed chief engineer in charge
of research for National Union Ra-
dio Corp. Widely known in scien-
tific circles, Dr. Skellett has made
many contributions to the advance-
ment of electronics during his years
of service with Bell Telephone
Laboratories. As a writer he has
published twenty-five scientific pa-
pers in Proceedings of the National
Academy of Science, Proceedings of
the Institute of Radio Engineers,
Physical Review, Science, Review of
Scientific Instruments, Journal of
Applied Physics, Journal of the So-
ciety of Motion Picture Engineers,
and Nature, the oldest scientific
journal known to scientists through-
out the world, which is published
in England.

As an inventor, Dr. Skellett has
been issued thirty patents, has
twenty-five currently in process,
principally on electronic devices,
ten of which are in the secret cate-
gory. Worldwide recognition came
to him in the field of astronomy as
a result of his perfection of the
coronaviser and adaptation of
television technic to astronomy
which made possible the study of
the sun's corona without recourse
to costly expeditions at times of
solar eclipse. Dr. Skellett's inven-
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tut of the maelstrom of
ar- with its complex of

electronic intricacies in
communication, control,

operation and guidance-have come
these N. Y. T. transformer develop-
ments. Ranging from units for navi-
gational aid to firing mechanisms,
these N. Y. T. components are an
integral part of the "sixth sense" of
the Army, Navy and Air Forces.
With the quickening tempo of war.
and the casting of furtive looks by
industry towards the post-war fu-

ture, the importance of transformer
products with comparable accuracy,
efficiency and dependability will he
emphasized in civilian production.
The acid tests of combat will be the
proving grounds of tomorrow's
simple household gadgets and in-
dustry's tools.
N. Y. T. technicians can be in,.tru-

mental in the fulfillment of elec-
tronic - functioning phases of your
products, equipment and appliances.
Association with leading electrical
manufacturers and services - as
transformer designers, consultants
and producers - will corroborate
the distinctive and exceptional na-
ture of N. Y. T. facilities.

The Sornple Deportment is prepared to spiv* iminediateconsideration

to sperm! problems performing to post wnr applications and deliveries

NEW YORK TRANSFORMER CO.
22-26 WAVERLY PLACE NEW YCRK 3, N. Y.
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A NEW WORLD for TOMORROW

We are busy,

activities in the fields of electronic, elec-

tromotive and electromechanical applications

for industry and, of course, for the War Effort.

Electro-Mechanical Controls

Remote Controls

Electro-Mechanical Operating Mechanisms

Fractional -Horsepower Motors
for Special Applications

Engineering Development, Design and
Production Facilities Are Available
on the Above Equipment

Your inquiries will receive our prompt attention

ELECTROCON CORPORATION
219 West Sunrise Highway, Freeport, New York

tion of the secondary emission trig-
ger tube in 1942 was a major con-
tribution to the electronic art.
More recently his radial beam tube
has gained wide attention.

Prior to 1929, Dr. Skellett was As-
sistant Professor of Physics on the
faculty of the University of Florida.
He also served as Chief Engineer of
Radio Station WRUF. From 1929 to
1934 he worked on problems of ra-
dio transmission and transatlantic
telephony for Bell Laboratories, and
from 1934 to 1942 devoted himself
to electronic research. He has
spent the past two years on secret
projects for the armed forces.

Recorders From Universal
Universal Microphone Co., Ingle-

wood, Calif., will return to the re-
cording field, postwar, as well as
continuing its microphone manu-
facturing activities. The firm had
previously made its own complete
professional recorders but discon-
tinued this production five years
ago. The new Universal recording
activity, however, will not include
complete sets. The organization will
manufacture all recording com-
ponents for firms making their own
radio chassis for assembly in their
own complete recorders and com-
binations. The line will include cut-
ting heads, recording mechanisms.
assemblies and other parts and ac-
cessories.

Electro-Voice Renamed
The Electro-Voice Mfg. Co., Inc.,

South Bend, Ind., has effected a
change in name to Electro-Voice
Corp. The change was made for the
purpose of simplification. Person-
nel and policy remain unaffected by
the change.

War Workers :beard

Donald Henry MitchLII, chief engineer of the
Galvin Mfg. Corp., Chicago, receiving coveted
Chicago Tribune War Workers Award from
Colonel Frank J. Schaal, deputy commanding
officer of the Chicago Signal Depot. The award
was made in recognition of Mitchell's contribu-
tion to the war effort by creating, in conjunc-
tion with the U. S. Army Signal Corps, the
Motorola Handie-talkie. Witnessing the pre-
sentation ceremonies are: Mitchell; Walter
Steliner; Colonel Leland Stanford, signal officer
of the Sixth Service Command; Colonel Schaal;
Ja:k Davis, assistant chief engineer of Galvin

ELECTRONIC INDUSTRIES November, 1944



fonr Accurate lir
Instrum'N't

poor OP°

federors

ogulated

... in the air or on the ground ... is possible w ith

Reliable aerial navigation depends upon absolute
accuracy of aircraft instruments.
Constant testing of these instruments under flight conditions

Federal's regulated -voltage power supply.

Designed to replace unwieldy storage batteries normally
used for this purpose, this light -weight Federal power
supply converts 115 -volt alternating current into a closely -
regulated, filtered direct current for the accurate testing
of electrical instruments and other aircraft accessories.
This is only one of the many types of all-purpose power
supply units powered by Federal Selenium Rectifiers
... another example of Federal design and manufacturing
leadership ... and another good reason why you
should consult Federal first.

Federal Telephone and Raa'/OCotporatioll
Newark 1, N. J.
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Zound ideas on

11:1

N.4 The principle 'an aye to the -ehre, an ear

"e4d4g,t legece,reosesfed

z -N- to the ground' is particula ly tymbo,ic, in

the custom -designing of special sculcl systems by
DAVID BOGEN. Overall facilities-embodying
the experience and engineering resoJrcefulness
in coping with the vast diversity of tound prob-
Items in wartime applications-ccn -irw be con-
centrated en masse on peacetime industrial,
professional, worship and enterta nmeat projects.
With easement of WO restrictior s 'et industrial
sound systems indicative of further atitude in
the not-too-distezit future, DAVIT' BOGEN engi-
neers and technicians are availcb .or collab-
oration in post-war plonnings.

Shipyard construc-
tion is acceleratedwith BOGEN
Sound Casting
Systems, designed
to overcome high
noise levels, are a
specialty.

BOGEN Equipmen'
includes amplify
ing, distributing
record - reproduc
ing, and switch
ing apparatus for
commercial or
high-fidelity ap-
plications.

David Bogen co. ire.
dkareiraa.-4

coorn round Swum: 665 BROADWAY, NEW YORK 12, N. Y

BOGEN SOUND SYSTEMS AMPLIFIERS
COMMUNO-PFIONIES  ELECTRONIC EOLII.MENII

flurry Berman
Dr. Harry Berman, former curator

of the Harvard University Mineral-
ogical Museum and expert for two
electronics companies, was one of
the 26 persons killed late in August
in Prestwick, Scotland, where an
American trans - Atlantic plane
crashed. On leave of absence from
Harvard, he was in charge of re-
search laboratories and of crystal
production for the Reeves Sound
Laboratories, Inc., and the Hudson

The late Dr. Harry Berman

American Corp., both of New York.
At the time of his death he was
en route to England, where he was
to supervise work for the Royal Air
Force and the United States Army
8th and 9th Air Forces.

Before joining the electronics
companies for special war work, Dr.
Berman was a professor in the De-
partment of Mineralogy at Harvard
and an authority on precious and
semi-precious stones. He had also
served as consultant to mining com-
panies throughout the world.

Templetone Expands
Templetone Radio Co., Mystic,

Conn., has acquired a new (90,000
sq. ft.) plant in New London and
will occupy it this month. Most of
the company's electronic manufac-
turing will be moved to the new
plant where AM and FM radio sets
and television receivers will be
made. The Mystic plant will be used
for cabinet production.

Green Adds Crown
Crown Rheostat & Supply Co.,

Chicago, is to be exclusive distribu-
tor for W. Green Electric Co., Inc.,
New York (rectifier engineers) in
Illinois and Wisconsin. Crown will
also handle Green products in sev-
eral adjacent states.

178
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ANOTHER MILESTONE

IN THE PROGRESS OF

TELEVISION

CHAIN television is here! With the recent
dedication of the new Philco Relay Trans-

mitter at Mt. Rose, N. J., the first Television
Network, linking Philadelphia, New York
and Schenectady, is in actual operation today.
Now Philadelphians enjoy clear reception of

rograms from New York through their local
Philco television station. Thus the first step

has been taken through which millions will
eventually witness events that take place thou-
sands of miles away . . . by television.

HOW PHILCO RESEARCH SPEEDS

THE ADVANCE OF TELEVISION

This first television network is an example
of bow Philco research is working to
establish transmission principles which

can extend chain television broadcasting from
coast to coast. At the same time, Philco re-
search is improving the clarity, sharpness and
detail of the television picture ... so that future
television sets will have the greatest possible
sales appeal. Thus in two ways ... by helping to
broaden the market for television, and by de-
signing a more saleable product for that market
. . . Philco leads toward the goal of television
as tomorrow's "billion dollar industry."

Radio Hall of Fame Orchestra and Chorus.
Tune in Sundays, 6 P. M., E. W. T., Blue Network.

BACK THE ATTACK-BUY WAR BONDS

WITH PROGRAMS
LIKE THESE,

PHILCO TELEVISION
STATION WPTZ

HAS PIONEERED
IN TELEVISION

BROADCASTING

Since 1932,
Philco has

owned and
operated its

own television staticn, ea
rich laboratory

of r -

search and experience
for television progress.

The Philco
station has

televised
football, box-

ing, wrestling and other

sports as well as news

events direct from the

scene of action.

Movies, variety acts, dra-

matic sketches, illustrated

news talks and civic pro-

grams have been televised

fro the Philco studios.

HILCO
THE OVERWHELMING

LEADER IN

RADIO FOR 12 STRAIGHT YEARS

I
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I

FAST, EFFICIENT
NATION-WIDE SERVICE

on Eciet0649 in
ELECTRONICS and RADIO

NEW BOO K.
Fields and Hares in
Modern Radio
By Simon Ramo and John R.
Whinnery, published by John Wiley
& Sons, New York, 1944, 500 pages,
55.00.

This book is concerned with cer-
tain aspects of electromagnetic
theory and their relations to many
of the problems in modern radio
and electronic engineering. The
volume gives a basic background
chapter on oscillation and wave
fundamentals. The next two chap-
ters outline the characteristics of
static electric and static magnetic
fields along with general solutions
to typical problems. The fourth
chapter introduces Maxwell's equa-
tions. The subject of units is taken
up and a convenient conversion
table provided. The following chap-
ters include information on circuit
concepts at high frequencies in-
cluding propagation and reflection
of electromagnetic waves, guided
electromagnetic waves including
characteristics of common wave
guides and transmission lines.
Chapter Ten is devoted to resonant
cavities and chapter eleven is a
thorough treatment of simple an-
tenna systems.

The authors have explained vari-
ous mathematical operations which
are more or less uncommon to
many readers. All of the symbols
used in the equations throughout
the book are separately identified
in the appendix.

Direct Current Circuits
By Earle M. Morecock, published by
Harper & Bros., New York, 1944,
388 pages.

This text book is one of a series
prepared by the faculty of Roches-
ter Athenaeum and Mechanics In-
stitute. It is designed as a funda-
mental volume to acquaint the
student with the physical and elec-
trical properties of electrical com-
ponents and to present the basic
laws associated with direct current
operation. The chapters include
elementary electric circuits, mag-
netism and electromagnetism, elec-
tric measuring instruments, power
and energy, conductors and insula-
tion, batteries, magnetic circuits,
electromagnetic induction, capaci-
tance and electrostatics.

Each chapter includes a number
of typical problems to be solved by
the student and also a series of
laboratory experiments.

A number of tables on conduc-
tors, electrical symbols, etc., are in-
cluded in the appendix. Answers
to all problems are also given in
the appendix.

(Continued on page 1821
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save time ... call ALLIED first
From every corner of the Nation ... come calls
to ALLIED for "rush delivery" of vital sup-
plies - supplies to keep production humming
. . . aid laboratory research . . . help men in
training and men in action. For it's well-
known that in this arsenal of supply are
centralized today's largest and most complete
stocks under one roof . . . over 10,000 electronic
and radio items!

Furthermore, our close contact with all
leading manufacturers enables us to speed
procurement of "hard -to -get" items.

Wherever you are ... whatever you need ...
call Allied First. Our central location in the
heart of U. S. transportation means faster
service . . . all -ways!

NEW R -F RESONANCE and
COIL WINDING CALCULATOR

Easy to use! For fast ac-
curate determination of
resonance factors and coil
winding data. No. 37-955,
Postpaid, 25c.

FREE
Complete Up-to-date

_ BUYING GUIDE

1Vrite, Wire or ('hone Ila}market 6800

ALLIED RADIO CORP.
833 WEST JACKSON BLVD., DEPT. 32-L-4, CHICAGO 7, ILLINOIS

OVER 10,000 ITEMS-such as:
Tubes Transformers
Cond s Relays
Capacitors Switches
Resistors Rectifiers
Rheostats Wire & Cable
Coils Speakers
Sockets Receivers
Photo Cells Training Kits
Batteries Code Equip.

Microphones
Headphones
Public Address
Test Equip.
Intercom.
Power Supplies
Converters
Generators
Chargers

ALLIED
RADIO



More often than not, the socket in service is a CINCH

TWO THIRDS

ACTUAL SIZE

Sixteen years ago Cinch started manufactur-
ing sockets for radio sets. As the years went
along we kept expanding and adding to
our line. Continual pioneering on socket
development as new tubes were designed
has always been the Cinch policy. In addi-
tion to original research on sockets, both
laminated and molded, we were first in the
field with a complete line of miniature socket
assemblies together with nut straps, shields

"First in the field" with a complete line of

CINCH Fasteners * Miniature Sockets
Filler Necks * Octal Sockets * Lugs
Terminal Strips * Metal Stampings

and associated items. Special types, too, hove
been an importont contribution to the elec-
tronic program. Such a performance indicates
socket engineering KNOW HOW and the
Cinch socket line is as complete as practical
volume considerations would warrant.

Miniature Socket Assemblies and Mountings

MANUFACTURING CORPORATION
2335 West Van Buren Street, Chicago 12, Illinois
Subsidiary of UNITI CARS FASTLNIR CORPORATION, Cambidge, Mass
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Seger 01 et NOW!

CONCORD RADIO CORPORATION'S

fieto 16 -page supplement!

wa

00"6

HARD -TO -GET RADIO PARTS

Listing hundreds of different
and hard -to -locate compo-
nents, including

o Resistors
a Condensers
a Switches
a Speakers
a Wire

 Volume Controls
 Rheostats
 Test Accessories
 Transformers
 Relays

Here's a real bonanza of radio parts. All
items listed have been designated by
Concord customers as "urgently needed."
All are from well-known manufacturers.
All are priced right. Remember, how-
ever, that they'll go fast-rush your
request for this Special Supplement
Immediately!

On!./ :he name has been changed! Just another reminder that the

For more than 22 years, the Lafayette Radio Corporation has been
one cf the great arsenals of the nation for radio and electronic equip-
ment. Although we are now known as the Concord Radio Corporation,
we assure you that only the name has been changed. Both in Chi-
cago and Atlanta, you will find the same personnel, the some high
qualities of merchandise, the same low prices, and the same
reliable, speedy services as heretofore. You may shop by mail or
visit us personally ... fully confident of guaranteed satis-
faction. Be sure that
your name is on our
mailing list for postwar
catalogs, and literature.
You won't want to miss
the unusual develop.
ments in radio and elec-
tronics which the Con-
cord Radio Corporation
will introduce after
V -Day.

CONCORD RADIO CORPORATION

atpotation
101 W. Jackson Blvd CHICAGO 7, ILLINOIS * 265 Peachtree St.. ATLANTA 3. GEORGIA

NEW BOOKS
Cminnued from page 1801

lirts High Fregneneg
Bailin Engineering
By W. L. Emery, published by The
MacMillan Co., 1944, 293 pages,
S3.25.

This book is a combination of
circuits and their characteristics
which are particularly useful to
ultra high frequency equipment.
It includes a mathematical treat-
ment of transmission lines used as
reactive elements as well as in
their conventional manner. The
chapters cover voltage regulated
power supplies, electronic switching
and synchronization, cathode ray
tubes and sweep circuits, ampli-
fiers, square wave testing, ultra
high frequency circuit elements,
oscillators, modulation and detec-
tion, radiation and wave guides.

The volume also contains the
outline for 24 experiments covering
major points in the text.

Throughout the chapters on cir-
cuit functions, the book is of a de-
scriptive nature although a mod-
erate amount of mathematical
treatment is given for transmission
lines, frequency modulation and
square wave analysis.

NEW BULLETINS

Micrometer Frequency
Meter Engineering
Data Sheets

A new bulletin has recently been
published by Lampkin Laboratories,
Bradenton, Fla. This booklet brings
together the operating details per-
tinent to the micrometer frequency
meter. The information is di-
vided as f ollows: Instructions
and the transmitter chart sufficient
guidance for operating the MFM;
deviation chart supplements the
transmitter chart and may be
preferred for some classes of work.
Also included are engineering data
sheets which amplify in greater
detail, various aspects of the MFM,
and specifications for the Type 103
and the Type 105 meters.

Polyethylene Resins
The Plastics Division of Carbide

and Carbon Chemicals Corp., 30
E. 42nd St., New York 17, N. Y., has
just published a 12 -page booklet en-
titled, "Polyethylene Resins." The
brochure describes the forms,
properties, fabrication procedures.
and uses of this new group of ther-
moplastic. materials. Data tables are
included which present graphic
summaries of the plasticity, elec-
trical properties, and thermal ex-
pansion of this latest resin. All
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PERMANENT MAGNETS MAY DO IT BETTER

America's Pride Flies with the B-29!

As the giant Boeing B-29 Superfor-
tress carries destruction to Japan,

the pride of America echoes in the
roar of her mighty engines. And to the
ingenious Boeing engineers who cre-
ated her, the Nation owes a great debt.

We have special reason to be proud
of the B -29's performance, for Boeing
incorporated no less than 300 perma-
nent magnets in her magnetos, instru-
ments, compasses, audio speakers, radio
equipment, automatic pilot, remote
gun controls and other vital devices.

It is our job to manufacture a large

74
INDIANA STEEL PRODUCTS

6Netower

portion of these permanent magnets,
as well as those for other types of war
equipment. And our specialized de-
signing skill has often resulted in in-
creased efficiency and lower costs.

Our engineers are in an excellent
position to help solve your perma-
nent magnet problems. Write for a copy
of our "Permanent Magnet Manual."

R

NAVE

CoPYroclo 1944-- it,, In.lin Naito,. Go.

* SPECIALISTS IN PERMANENT MAGNETS SINCE 191 0 *
6 NORTH MICHIGAN AVENUE CHICAGO 2,
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FOR
RADAR  RADIO  TELEVISION

INSTRUMENTS BRIDGES

DECADE BOXES TRANS-

FORMER TAPPING  PARALLELING

RESISTORS AND CAPACITORS

TAPPING INDUCTANCES
and dozens of similar

exacting uses

..
jp

04( 4gi 
wfil

ANTI -MOISTURE

ANTI -FUNGUS

Special treatment with
inatiirials to meet Signal
Corps specifications avail-
able when required.

a

0

tam

Ne,;:1.! -a.

SWITCHES
in Special, Low Contact Resistance Designs

Shallcross Switches are a natural out-
growth of our own need for finely made,
specially designed, low contact resistance
units for a wide variety of exacting instru-
ment and other applications. Solid silver
contacts and contact arms assure highest
conductivity, avoid danger from wear, and
guard against corrosion. Up to 180 contacts
can be supplied on a single switch. Single
or multiple sections as required. Although
many standard types are available, most
switches supplied by us are special adapta-
tions or unique designs to meet special
needs. WRITE! Send today for technical
literature on Shallcross switches. Put your
problems up to Shallcross switch engineers
for quick, economical, efficient solutions.

SHALLCROSS MFG. CO.
DEPT. E1-114, COLLINGDALE, PA.

ENGINEERING  DESIGNING  MANUFACTURING

NEW BULLETINS
available information which has
been gathered to date is presented
in "Polyethylene Resins." Copies
are available to engineers, chemists,
and executives upon request.

Resistor Guide
An attractive combination calen-

dar and resistor engineering guide
is being distributed by Madison
Electrical Products Corp., Madison.
N. J. The guide gives information
regarding wire wound resistors,
their use and application.

Bakelite Booklets
Two new booklets of 24 pages

each have been issued by the
Bakelite Corp., 300 Madison Ave.,
New York, to better acquaint users
with the characteristics of resin
baking coatings and bakelite and
vinylite plastics. The first is en-
titled "Catalog of Bakelite and
Vinylite Plastics." It is published
by Bakelite corporation and the
plastics division of Carbide and
Carbon Chemicals Corp., and con-
tains a complete listing of all the
products marketed by these two or-
ganizations. Within the 24 pages
are descriptions of molding and ex-
trusion compounds; laminating

IV w lad
"BETTER LATE

THAN NEVER"?

The old bromide is 100% wrong
when it comes to catching trains,
colds and closing dates.

ELECTRONIC INDUSTRIES is pub-
lished on a time -table. The clos-
ing date for each issue is the first
of the preceding month. The dead-
line for complete plates, ready to
print, is the 10th of the preceding
month.

We'd like to be accommodating,
but circumstances beyond our
control make it impossible for us
to grant extensions or hold our
forms for late advertisers. There-
fore late copy is sure to be
omitted.

ELECTRONIC
INDUSTRIES

CALDWELL-CLEMENTS, INC.
480 Lexington Avenue

New York 17, N. Y.
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MYKROY '51

Glass -Bonded
Mica Plastic
High Frequency
Insulation for
INJECTION
MOLDING

PERfj

TiE perfection of MYKROY =51, glass -
bonded mica ceramic insulation, which

can be injection molded, and the processes
developed for handling it rapidly and
uniformly has opened a new field of appli-
cations. It is now possible to produce
injection molded plastic ceramic parts of
MYKROY having shrinkage characteristics
of less than .001" per inch. In addition,
parts molded from MYKROY X51 can be
machined by grinding, drilling, tapping
or cutting.

Electrical characteristics of MYKROY
=51 are of the highest order and do not
shift under any conditions short of actual
destruction of the material itself. This, plus

C/N

1.0
'4140

2r)
IJIATION

chemical and physical stability-high re-
sistance to oil, gas and water-resistance
to acute temperature changes-high :co-
efficient of thermal expansion and excel-
lent metal bonding properties, make it one
of the best insulating materials ever de-
veloped for general and high frequency
applications.

MYKROY =51 is already being molced
into a large variety of parts for Jse

throughout the entire Electronic and Elec-
trical engineering field. It may be the
answer to your own insulation problems.
So ask for detailed information. ReqLest

a copy of the special MYKROY INJECTION
MOLDING BULLETIN =103.

WRITE FOR MYKROY
INJECTION MOLDING

BULLETIN 4-'103
A compiehensive manual con-
taining complete working data
including mold designing criteria.

MYKROY SHEET
BULLETIN # 102

Contains full information about
the largest size sheet (191/4 x

2914 ) of perfected mica ceramic
insulation now available.

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

MADE EXCLUSIVELY BY zaTIVAlic t-ctiAlvics
MC.

70 CLIFTON BOULEVARD  CLIFTON, NEW JERSEY
Chicago 47: 1917 NO. SPRINGFIELD AVENUE . . TEL. Albany 4310

Export Office: 89 Broad Street, New York 4, N. Y.
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Best Performance in Pt/ f
For Airlines -Airport Traffic Control

Police and Fire Departments
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MODEL 132

OVERALL
SELECTIVITY
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120 Mc. II
125 100 70 50 25 0 25 50 75 100 125

FREQUENCY DEVIATION RC

COMCO TRANSMITTER

MODEL 170

Reliable VHF, 50 watts output. Fre-
quency range 100 to 150 Mc. Cabinet
size: Width 23"; Depth 18"; Height
48". Comco Model 127AA Transmit-
ter also available for operation on a
frequency range of 200 to 550 kc.

Comco Engineers have pioneered in
the development of VHF equipment
...designed for ease of installation
and maintenance ... ruggedly con-
structed to withstand varied climatic
conditions and long service ... test -
proved through three years of war.
Write for complete details.

COMCO RECEIVER

MODEL 132

Compact VHF crystal
controlled, fixed fre-
quency, superhetero-
dyne. Single channel
reception; 51/4 -inch re-
lay rack panel mount-
ing. 12 tubes. Frequen-
cy range 100 to 156 Mc.
Medium and low fre-
quency receivers also
available.

COMMUNICATIONS COMPANY, Inc.
Manufacturers of Radio and Electronic Equipment

CORAL GABLES 34, FLORIDA

NEW BULLETINS
plastics; sheets, sheeting, and film;
rods and tubing; cast resins; glues
and adhesives; bonding materials;
coating products; impregnating.
sealing, and calendering materials:
and special copolymer resins.

Not only are descriptions of the
materials included, but, also, their
applications and specific character-
istics and properties. In addition to
being a catalog of all Bakelite and
Vinylite plastics, this handbook
serves as a businessman's guide to
both thermoplastic and thermo-
setting plastics. The other booklet
is entitled "Bakelite Resin Baking
Coating." This is an illustrated
booklet containing specific infor-
mation on the properties and char-
acteristics of phenolic resin baking
coatings. It includes technical in-
formation on the types of surfaces
which can be coated with these
finishes; methods of application;
baking methods and equipment.

Selenium Rectifiers
Selenium rectifiers for a wide

variety of purposes are illustrated
and described in a four -page cata-
log insert issued by the Benwood-
Linze Co., St. Louis. The brochure
gives sizes and normal convection
cooling ratings of rectifier plates
from 3/4 in. to 43/8 in. diameter as

ALBERT ROTMENSTEIN
National Distributor

135 LIBERTY ST. New York 6,N.Y.
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SPARE PARTS BOXES

44e

No. 10:f- 4
30" x 15. sc 2"

(Partitions n a imcludec)

No. 1025--6
18" x 9" x 9"

24 STOCK SIZES
As per specification 42 B 9 (Intl for shipboard use, Electrical

and Mecharical, Navy grey finish. Immediate Delivery.
- WRITE FOR PRICE LIST-

Number Length Width He,ght Number Length Width Heicht

1025- 1 12 6 6 1025-13 18 18 1:

1025- 2 12 9 6 1025-15 24 15 12

1025- 3 12 12 6 1025.16 24 15 13

1025- 4 12 9 9 1025-17 24 18 12

1025. 5 18 9 6 102518 24 18 15

1025. 6 18 9 9 1025-19 24 18 13

1025- 7 18 12 9 1025-20 24 12 9

1025. 8 18 6 6 1025- 23 30 15 o

1025- 9 18 15 9 1025-14 30 15 12

1025-10 18 12 6 1025-22 36 12 0

1025.11 18 15 12 1025-21 42 9 9

1025-12 18 12 12 1025-24 42 12

COLE STEEL EQUIPMENT CO.
349 BROADWAY, NEW YORK 13, N. Y.

FACTORY: BROOKLYN, N. Y.

No. 1025-1
12" x 6" x 6"
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MOISTURE
'Sealed Out"

GASKET

SEALING
RING

BAS:

Aloativie
OCTAL -TYPE BASE

HOWARD'S Octal -type base keeps out all moisture and dirt, in
spite of contraction and expansion caused by heat and cold, by
means of a gasket seated on a sealing ring. Designed for radio
tubes, crystal holders, transformers, electrolytic condensers, and
practically all types of plug-in equipment, this base is made in
natural or black Bakelite and has molded.in pins. Write today
to HOWARD for prices!

* BUY WAR BONDS *

hOWARD MANUFACTURING CORP.
COUNCIL BLUFFS 10 A

OIL -COOLED PLATE SUPPLY
TRANSFORMERS

FILAMENT
TRANSFORMERS

PLATE MODULATION
TRANSFORMERS

THE ACME ELECTRIC & MANUFACTURING CO.  CUBA, N.Y.  CLYDE, N.Y.

188

NEW BULLETINS
well as efficiency curves and engi-
neering data covering such things
as forward and reverse voltage drop
characteristics, regulation, output
voltage vs. ambient temperature,
overload vs. operating time, etc.

Electronic Book Guide
Under the stimulus of World War

II the science of radio and electron-
ics has rapidly developed over widely
divergent fields, and its literature
has mushroomed in the last few
years. As a guide to this literature,
to permit rapid selection of books
by title, author, publisher, subject,
or application, Allied Radio Corp.,
833 W. Jackson Blvd., Chicago, has
released for distribution a booklet
containing a wide selection of pub-
lications on radio, electronics, and
related subjects. Listings cover sim-
plest fundamentals to advanced
practices for beginner, student, ra-
dio amateur, instructor, technician,
service and maintenance man, and
engineer.

The listings are divided into two
major parts: (1) A classified direc-
tory by subject (Aeronautics, Elec-
tricity, Engineering, Basic Training,
etc.); (2) A listing under publisher,
by author and title, with a brief
summary of contents, size, number
of pages, price, etc.

New Crystal Products
An unusually functional and pro-

fusely illustrated catalog of quartz
crystal units has been produced for
the postwar trade by Crystal Prod-
ucts Co., 1519 McGee St., Kansas
City, Mo. The catalog includes all
fields: broadcasting, filter test,
amateur, aircraft, police -marine,
multiple crystal units and blanks.
Standard types of crystals and
mountings, as well as special types
produced according to individual
specifications, will be available
shortly.

New Lofting Method
A new brochure, "Precision Loft-

ing," issued by the Template Repro-
duction Co., 401 North Broad St.,
Philadelphia 8, Pa., gives manage-
ment, engineering, tooling and
production executives an insight
into the new industrial "lofting"
method for producing, with ac-
curate templates, a variety of prod-
ucts ranging from automobiles, air-
craft and household appliances, to
small components of every de-
scription.

The method, already in use in a
majority of the larger aircraft
plants, involves the mechanical re-
production of full-size detail draw-
ings, directly on tooling materials.
Considerable manual duplication of
scale drawings, and manual trans-
ferring from blueprints to tooling
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Single pies,. half wave recti
fier plate transformer, 60 cy-
cles. .20 vol:s primary, 110,000

volts secondary.

'Tr

300 VA Filament transformer.
single pha.e.. 60 cycles. 6 sec-
ondary windings of 5 volts
each; 3 secondary windings
operating 40 KY above ground
and 3 prondaries operating 20

K% above ground.

60 kVA.. three phase. 60 cy-
cles. 2.1 volts. Delta primary,
3900 , 6755 ; 7800 / 13510 volts

Wye secondary.

s-

150 104 Distribution trans-
former. single phase. 600 high
voltage, :40/13.) low voltage.

REDUCE THE HAZARD WITH

AMERTRAN ABESTOL IMMERSED TRANSFORMERS

Fireproof AmerTran Abestol Immersed Transformers re

duce both the possibility and the extent of fire damage.
That's why they earn lower insurance rates and permit
vaultless indoor installation, with its convenience, flexibility

and accessibility. To industry, AmerTran Abestol Immersed

Transformers offer the advantages of load center installation:

copper savings, finer voltage regulation, lower line losses

and improved motor performance. If necessary, they may

be mounted overhead because the chemically inert Abestol.

which requires no maintenance, is sealed. In comparison to

transformer oil, Abestol possesses higher insulating prop-
erties and similar heat transmission characteristics.

Send for further information.

AMERICAN TRANSFORMER COMPANY
1 7 8 EMMET STREET, NEWARK 5, NEW JERSEY

Pioneer Manufacturers of Transformers, Reactors and
Rectifiers for Electronics and Power Transmission
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MOTOR DATA
No. 125

1600 FRAME MOTOR
Torque 4.5 in. oz. at 5800 RPM

011010001CS
CothR.CTIRISIKS

lionIlss *3-.70

qY t:417:1110 CO .....
VOLTS

If I , 011101 
1°

0.00.° ... ... 0 0 ° '00 'I"
,opoUt IY IYCM.. .1c00

The power output of this
precision motor is excep-
tionally high in proportion
to its light weight and
small size. Originally
developed for numerous
aircraft and portable
applications, the charac-
teristics of its performance
can readily be modified
for a variety of new uses.

FEATURES
ELECTRICAL

Series or shunt wound

Unidirectional or reversible

High starting torque

Low starting current

Low RF interference

Armature and field windings

Varnish impregnated and baked

MECHANICAL
Completely enclosed

Adaptable for any mounting

Laminated field poles

Stainless steel shaft

Two precision ball bearings

Mica insulated commutator

Permanent end play adjustment

1600 FRAME MOTORS Series Shunt

Watts Output, Int. (max.) 22

Watts Output, Con. (max.) 5

Torque at 8500 RPM (in. oz.) 3

Torque at 5800 RPM (in. oz.) 4.5 1

Lock Torque (in. oz.) 12 3

Volts Input (min.) 5 5

Volts Input (max.) 32 32

Shaft Diameter (max.) .250" .250"
Temperature Rise 50°C. 40°C.

Weight 12 oz. 12 oz.

FEE E NIC 0 1501 W. Congress St., Chicago, U. S. A.
DYNAMOTORS  D. C. MOTORS  POWER PLANTS  CONVERTERS
xpor, Ad AurJerna, 89 Brood St., U. S. A. Coble 411,11'1"., New Y0/4

materials are thereby eliminated,
and substantial savings in time are
made. There is a complete follow-
through on accuracy, which is par-
ticularly noticeable on the assembly
line, where all parts fit, and the
necessity of rework is abolished.

FM-TELE SHIFT
Continued trout page 109 r

an exhibit filed in the FCC Allo-
cations hearings. The video serv-
ice would be by multiple addressee
stations on a network, it is pro-
posed.

In the exhibit which has also
been submitted to the RTPB, the
SMPE proposed that these chan-
nels, taking up an aggregate of
1500 megacycles would be known
as the Group C Channels. The pro-
posed allocations to the motion
picture industry for television
would be as follows:
1-8 contiguous 20 mc cleared

channels or a band of 160 mc
from 600-760 mc.

2-7 contiguous 20 mc cleared
channels or a band of 140 mc
from 860-1000 mc.

3-15 contiguous 20 mc cleared
channels or a band of 300 mc
from 1900-2200 mc.

4-15 contiguous 20 mc cleared
channels or a band of 300 mc
from 3900-4200 mc.

5-30 contiguous 20 mc cleared
channels or a band of 600 mc
from 5700-6300 mc.

With regard to the power that
eventually will be available for ultra
high frequency services, FCC's chief
engineer, George P. Adair, interpo-
lated between the report of C. M.
Jansky, Jr., and that of David B.
Smith, some hitherto restricted in-
formation revealing development
work on tubes. "The Navy Dept.,"
he said, "has consented to outline
the present status of transmitter
tube development. The 6 groups are
given on page 109.

The present FCC hearing is to be
continued at least until October 31
with the Commission considering
evidence from the various services
which for convenience have been
divided into four groups as follows:

Group I-Fixed Public Service
(other than Alaska); Coastal;
Marine Relay; Ship; Mobile Press;
Fixed Public Service in Alaska;
Aviation; Amateur; International
Broadcast.

Group II-Standard Broadcast;
High Frequency (FM) Broadcast;
Non-commercial Educational; Tele-
vision; Facsimile Broadcast and
other broadcast services.

Group III-Police; Fire and
Forestry Services; Special Emer-
gency; Provisional and Motion Pic-
ture Services; Special Services
(Geophysical, Relay Press).

Group IV-Industrial; Scientific
and Medical Services; Relay Sys-
tems (Program and Public and

(Continued on page 194)
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"HI, FELLOWS, SEE WHAT I FOUND"

j :,.

"`.7

,,, ' ' .'

,,Z/
/-

.One
of the boys

in this
Company

came
back

from

the shore
with

something
under

his
arm

and
said,

"Il,
fellows,

see what
1 found

on the Shore."
Well

you can't
imagine

how we all felt
when

he set it on

a box near
by, opened It

up and it was a set from

the National
Company

of Vialden,

Mass. So we

had a Radio
technician

in our outfit,
so he tested

it, looked
it all over

and found
it all intact,

closed
it up

again,
grounded

it,
then

tried
it.

The

salt
water

had not
knight

it one bit-t
gave

us grand

reception
and each

,
we, or about

12 of us,

listened
in and it seemed

like
a message

from
home.

(Excerpt
from o letter we received

from a soldier
in the Pocific.)

-...,

NATIONAL COMPANY, INC.
U. S. A.MALDEN

NATIONAL RECEIVERS
ELECTRONIC INDUSTRIES November, 1944
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METAL
INSERTS

FOR STRONGER

MECHANICAL
ASSEMBLIES

Where extra strength
is required

or where insulators
or

assemblies
are subjected

to unusual
mechanical

strains

and stresses,
greater

strength
can be had by using General

Ceramics
metal inserts.

These threaded
metal inserts are

permanently
bonded

into the steatite
body, thus assuring

an extremely
solid construction.

The metal inserts are

drilled and tapped so that a perfect thread is obtained.

Our engineers
will be glad to cooperate

with

you in designing
steatite

insulators

with metal inserts

for your special
use. 9e.rotae'atawo

AND. STEATITE
CORP.

KEASBEY

NEW JERSEY

ELECTRONIC INous7.,-
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Clore Type "C" d.c. Relay
with Plug -In Mounting.

CIO
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Contact springs employing any
of these basic forms can be

furnished.

WHY CLARE "Custom -Built" RELAYS
GIVE MOST RELIABLE OPERATION

Under Severe Conditions of Temperature ... Humidity . . .

Atmospheric Pressure . .. Voltage ... Vibration

Clare "Custom -Built" Relays offer design engineers a flexibility of construc-
tion and operating characteristics to exactly fit the demands of the widest
variety of modern industrial uses.
These Clare "Custom -Built" Relays are the product of young -minded thinking
. of an organization devoted to the manufacture of relays ... created to
free the industrial designer from the limitations of ordinary, telephone type
relays. Clare "custom -building" selects from a wide range of precisely built
materials exactly those most suited to perform the special functions of the
application. All Clare Relays are carefully designed, well manufactured from
best materials and precisely adjusted for perfect operation.

Does your design call for definite times for operation and release of the relay
... high speed keying without contact chatter ... margin operation which may
include close pick-up and drop -out values . . . the transfer and switching of
high frequency circuits? These and many other special relay functions find
Clare Relays give most reliable operation under severe conditions of tem-
perature, humidity, atmospheric pressure, voltage and vibration.

Clare "custom -building" meets these exacting requirements with a design
that permits each Clare Relay a wide range of contact ratings ... choice of five
different contact forms or any combination of them . . . either flat or hemi-
spherical contacts of rare metals or special alloys . . . coil windings to match
the circuit and application.
Simplify your design, reduce your overall relay costs, insure better and more
dependable performance by calling on Clare to supply a "custom-built" relay
exactly suited to your application. Send for the Clare catalog and data book.
Address: C. P. Clare & Co., 4719 W. Sunnyside Avenue, Chicago 30, Illinois.
Sales engineers in all principal cities. Cable address: CLARELAY.

it)%gge
High voltage spring pile-up
insulators of special heat
treated Bakelite. Has mini
mum cold flow properties,
low moisture cbsorption
content.

Double arm armature
assembly of stainless
steel shaft operating
in a marine brass yoke.

Contacts are welded
to nickel silver
springs by special
process.

Spring bushing insula-
tors are made of Bake
lite rod under patented
process.

FEATURES OF
CLARE RELAYS

Permit exceptional service in spots
where hard usage, long life and abso-
lute dependability are of prime consid-
eration:

1

THE MAGNETIC CIRCUIT
This consists of the heelpiece, armature
and coil core, all of the highest quality
magnetic iron. After all machining op-
erations are complete, these units are
annealed in precision controlled fur-
naces. The armature assembly is fas-
tened securely to the heelpiece with
screw and clamping washer.

2
THE COILS

These are wound on a spool assembly
which consists of a coil core equipped
with spool heads and acetate or bake-
lite winding washers. Both coil core
and spool'heads are insulated from the
wiring. Coils are usually wound with
enameled copper wire but other types
of insulation are used for special appli-
cations.

3
THE SPRING ASSEMBLY
This consists of contact springs and in-
sulators assembled to the heelpiece. The
assembly is clamped under hydraulic
pressure and special high -tensile screws
are fastened with a power driver to in-
sure a rigid assembly.

4
THE CONTACTS

Contacts of various materials and sizes
are available. These may ire of precious
metals or alloys, such as silver, palladi-
um-irridium, tungsten and elkonium.
Various types can be incorporated in
one relay.

CLARE RELAYS
"Custom -Built" Multiple Contact Relays for Electrical, Electronic and Industrial Use
ELECTRONIC INDUSTRIES November, 1944 193



LUXTRON
PHOTOCELLS

Luxtron 4- Photo -Electric

Cells Operate Instruments

and Instrument Relays

Without Auxiliary Vol-
tage or Amplification.

This pigtail-ernitact
mold is only one of
a belies of mountings
and indicates only
one of the complete
range of Luxtron'
cell shapes and silos
available.

Their high -efficiency conversion
of light energy into electric
power, permits applications in
great variety.

Bulk and complexities are mini-
mized. War applications im-
press their dependability and
durability daily.

Luxtron" Photocells are wholly
American in both materials and
manufacture.

Send for illustrated, engineering
literature arid let vs co-operate
with you on special problems
and applications.
*Reg. U. S. Pat. Ott.

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

(Continued from page 190)
Private Communications). New
Radio Services.

Upon completion of this testi-
mony the Commission will then
again receive evidence from the
chairmen of Panels 1 and 2 of the
RTPB concerning the recommenda-
tions they have to make for over-
all allocations in light of the evi-
dence adduced at the hearing. The
Commission at that time will also
receive evidence from any other
person or group that has recom-
mendations to make concerning
overall allocations.

Following collection of the great
mass of evidence that will result
it will be up to FCC to digest the
material, coordinate it with the
previously published IRAC recom-
mendations and come up with a set
of allocations that will represent a
working compromise of the many
resulting conflicts.

At the present moment the im-
pression prevails that insofar as
non -governmental services are con-
cerned the considered recommenda-
tions of RTPB will be pretty closely
followed. What the forthcoming
world conference will do to such
schedules is, of course, for the
future to reveal. It is unlikely, how-
ever, that it will have any material
effect on such public services as are
included under the general head-
ing of broadcasting which means
AM, FM and television.

oect1°11\
(31

Platinum metals scrap and
residues refined and re-
worked on toll charges; or
purchased outright by us ...

Write for list of Products.
Discussion of technical
problems invited . . . .

SIGMUND COHN &CO.
44 GOLD ST : NEW YORK

SINCE ja 1901

COPROX
RECTIFIERS

Coprox Rectifiers Have

Conservative Ratings,

Excellent Stability, Long-

er Life. Gold Coating

Delays Aging.

"COPROX" MODEL CX-2E4-A9, rine-
connected and mounted in tube base, de-
tects phase differentials in A.C. current:,
and small D.C. potentials applied to bal-
anced A.C. circuits. Maximum 4.5 colts
continuous. Shown here in actual size.

In Coprox Rectifiers, gold coat-
ing on the positive contact
"pellets" deloys aging. Pre -
soldered lead when or special
terminais, prevent overheating dur-
ing assembly.

Standard units are sealed with
waterproof lacquers. Critical -ap-
plication units are ported in
was. Standard mountings are
adaptable.

Ratings are conservative and very
latest technical advances war-
rant unusually high testing stan-
dards.

Bradley has the exper,ence to
meet unusual rectifier problems.
Write for data.

BRADLEY
LABORATORIES, INC.

82 Meadow Street. New Haven 10. Conn
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object longer life
Here in our laboratory on a test rack Such tests as this have been the rea -

these Utah Vibrators are placed in con- son for Utah reliability in war-and
tenuous operation against the time- are the Utah guarantee of industry and

clock until they finally break down. consumer satisfaction in peace.

Thus Utah engineers prove the worth

of design and the quality of materials
that give their product such an envi- Every Product Made for the Trade, by

able record of long, trouble -free service. Utah, is Thoroughly Tested and Approved

* * *

Keyed to "tomorrow's" demands: Utah transformers,
speakers, vibrators, vitreous enamel resistors, wire wound controls,

plugs, jacks, switches and small electric motors.

Utah Radio Products Company, 850 Orleans Street, Chicago 10, III.
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DEPENDABLE
Deperd.obility, long life and accu-azy must OE
built into transformers tryii the drat itg bocrci
to finc -igid testing.
Our large engineering constant mate -in
con y° molern manufa:4u-ing ecuipment aid
careful 'best; ig are your insurance of De.pendo ble

CHICAGO TRANSFORMER
DIVISION OF ESSEX WIRE CORP( RATION

35CI WEST ADDISON STREET
CHICAGO, I8

HIGH SPEED X-RAYS
(Continued from page 107)

X-ray picture was taken of this
same bullet approximately 20 micro-
seconds after the first picture. The
core of the bullet has penetrated
the armor and its tip is projecting
through the back. Part of the
armor pushed out by the penetra-
tion can be seen. The jacket of the
bullet has continued to telescope
on itself and even more of the base
of the core is in evidence. Other
high speed X-ray pictures taken
during this study showed the flow
of the jacket material and the
breaking up of the core as the bul-
lets penetrated the armor.

The high speed X-ray equipment
is pre-eminently fitted to study the
bullet motion and behavior inside
a gun barrel. No other means is
available for taking a picture of a
bullet as it passes down the bore
of the gun. When a bullet is fired
in a gun barrel, the blast which ac-
companies each shot reaches the
muzzle before the bullet does. Fig.
5 is a spark shadowgraph of the
blast which preceded the bullet
exit. This spark shadowgraph was
taken at the instant the silvered
glass rod placed at the muzzle of
the gun was broken. The location
of the bullet, still several inches
from the muzzle, was determined
by means of a simultaneous high
speed X-ray picture also shown in
Fig. 5.

It has been suggested that strain
gages fastened to the outside of the
gun barrel at various positions
along its length might be used to
indicate the passage of the bullet
down the bore. Some preliminary
work has been carried out at the
Frankford Arsenal to determine the
reliability of the gages to record the
position of the bullet.

The high speed X-ray equipment
has been used to observe the re-
alignment of component parts in-
side the bullet when it is fired. A
stationary X-ray picture is taken of
the bullet in question. The bullet is
then fired and a high speed X-ray
picture is taken of this same bullet
in flight. A comparison of the two
X-ray pictures reveals any shift of
the component parts which has
taken place. This same procedure
could be used, for example, to study
the motion of the component parts
of valves during their operation.

A series of high speed X-ray pic-
tures have been taken of 20 mm.
high explosive shells passing
through steel plate. It was neces-
sary to place a steel plate 1/4 inch
thick over the X-ray film holder in
order to protect it from the force
of the explosion and the flying
fragments. A new protection plate
was required after every shot.

Despite the fact that all the pic-
tures were taken through 1/4 inch
of steel, the details of the explosion
are clearly evident. One of the
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LOUD SPEAKER

HEADQUARTERS

MAGNAVOX

MAGNAVOX, the oldest name in radio, is at
the very forefront in new design and

advanced engineering. This company again
will assume its former peacetime role-world's

outstanding manufacturer of quality loud
speakers-with skills and facilities stepped up
to new high levels by its war work. Once more

old friends and customers will be served in the

traditional Magnavox manner, with the added

advantages of all new developments and the
superb equipment of its modern 6 -acre plant.

Magnavox radio components are made
expressly for the manufacturing trade. When
you're ready to talk about your postwar needs,

Model 15E 3015,

15 dynamic speaker. (118 additional models available)

get in touch with loud speaker headquarters.
low The Magnavox Company, Compo-

nents Division, Fort Wayne 4, Ind.

Malnavox
has served the radio industry 33 years

4

SPEAKERS  CAPACITORS  SOLENOIDS  ELECTRONIC EQUIPMENT
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Model 645 A.C.-D.C.
Electronic Multimeter

(Vacuum Tube Voltmeter)

Both A.C. and D.C. volt ranges are
electronic. This provides the maximum of
sensitivity and overload protection for all
A.C. ranges as well as D.C. and ohms
ranges.
Measures resistance up to one thousand
megohms and as low as 2/10 ohm.
Constant input resistance 12 megohms on
all D.C. volts ranges.
Input resistance 4.4 megohms on all A.C.
ranges. Flat frequency response between
50 cycles and 10,000 cycles.
Meter cannot be damaged by accidental
overload on any electronic range. Elec-
tronic overload protection on all A.C. and

D.C. volts, and ohms ranges.
Variations in line voltage do not affect

accuracy within the range of 100 to 125
volts. The instrument is equipped with
ballast control tube and self -compensat-
ing circuits.

Meter Ranges-
A.C. Volts: 0-1/4/10/40/100/400/1000
D.C. Volts: 0-4/10/40/100/400/1000
Ohms: 0-1000/10,000 / 100,000/ i meg/

10 meg/100 meg/1000 meg
M.A.: 0-1/4/10/40/100/400/1000
Decibels: Minus 30 to minus 5/minus

10 to plus 15/10 to 35/30 to 35

Either positive or negative D.C. voltmeter indications instantly
by means of reversal switch. Signal tracing type test lead with
isolation resistor in probe. Model 645 is an ultra -modern high
sensitivity instrument, with all of the famous Jackson features,
including exceptional accuracy and simplicity of use.
MODEL 645 Net Price $56.50

Available now on rated orders ... after war a new regular in the Jackson line
... a line that shall always live up to a long reputation for INTEGRITY OF DESIGN.

BUY WAR BONDS AND STAMPS TODAY

JAC iSON
Ate e'ketikal &dirt, egrnJAmmenti

amazing things revealed by this
study is the immense swelling of
the shell to almost twice normal
diameter before it finally bursts
open.

A series of representative pictures
showing the manner in which the
shell explodes is shown in Fig. 6.
These pictures are all to the same
scale and the changes in size and
shape during the explosion can
easily be seen. The extreme useful-
ness of the high speed X-ray equip-
ment is certainly well brought out
by these pictures.

Frankford Arsenal is not the only
army installation using high speed
X-ray equipment. The ballistics
laboratory at Aberdeen has two
units; several units are located on
the West Coast and in Great Britain.
Many other applications have been
made both at Frankford and at
these other locations but due to the
nature of the investigations they
cannot be discussed at this time.
Max Steenbeck - Wissenschaftliche Vergoef-

fentlichen aus den Siemens-Werken. Julius
Springer, Berlin 19381, Vol. 17 Chapter 4,
Pages 363-380.

K. H. Kingdon and H. E. Tanis, Jr. - Physical
Review, Vol. 53, 1938, Page 128.

W. J. Oosterkampf-Philips Technical Review,
January, 1940, Page 22.

C. M. Slack and L. F. Ehrke-Journal of Ap-
plied Physics, Vol. 12, February, 1941,
Page 165.

L. F. Ehrke and C. M. Slack-Photo Technique,
January, 1941, Pages 52-55.

L. F. Ehrke and C. M. Slack-Electrical Engi-
neering, September, 1941, Pages 432-435.

WE TAKE THE

WORRIES
OUT OF YOUR

HANDS!

OUR

SPECIALTY

FABRICATING

MYCALEX

IN ALL FORMS,
to

Specifications

COLONIAL
KOLONITE COMPANY

JACKSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, OHIO
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2212 W. ARMITAGE AVE., CHICAGO, Ill.
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EFFECTIVE

REPRODUCTION

VF SPEECH...

g
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i -.------ / - - - - - WOMEN
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4. too loo ION ae
FREQUENCY CUM PER SECOND

MO No woo um
CUT Oft FITOUIZT, CYCLES WO W.0110

When casually considered, the reproduction of speech may appear to present less
exacting requirements than the reproduction. of music. Yet faithful speech reproduction

requires a frequency band almost as wide cts for music. Amplified speech for strictly
communication purposes usually presents a different requirement. Here, such matters as

articulation, loudness, masking, power requirements and the ability to deliver the
message through noise, become the more important considerations.

"The Effective Reproduction of Speech"- Number 4 in the series of JENSEN Technical
Monographs - presents much up-to-date data on this important subject in convenient form,

together with useful conclusions and practical information for everyone interested
in sound reproduction. Get your copy from your JENSEN jobber or dealer, or fill out the

coupon and mail it with 25c for each copy ordered.

The Series So Far Issued
No. I. Loud Speaker Frequency Response

Measurements.
No. 2. Impedance Matching and Power

Distribution.
No. 3. Frequency Range in Music Reproduction.
No. 4. The Effective Reproduction of Speech.

FREE to men in the Armed Services, and to
Technical Schools, Colleges and Libraries.

ensen
RADIO MANUFACTURING COMPANY 
6605 South Laramie Avenue

Chicago 38, Illinois

Send me LI The Effective Reproduction of Speech. X
 Frequency Range in Music Reproduction.

X0 Impedance Matching and Power Distribution.
0 Loud Speaker Frequency -Response Measurements. X11111

(Check one or more. Send 25c for each book otdered.

NAME

ADDRESS

CITY ZONE STATE
Ime ums M=I =MN WEI =NM 111
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MEET THIS MEMBER OF THE

FREED TRANSFORMER FAMILY

1. A cross-section of the bushing
assembly, showing special »coprene
gasket which insures perfect her-
metic sealing and is completely

' fungus resistant. Sturdily con-
structed screw mat-bine part set in
high dielectric steatite bushing
makes airing and soldering easy.

2. Completely soldered seam as-
sures constant, unfailing service
under the most adverse climatic
conditions.

3. Large size studs mo int trans-
formers to corer internally, making
the complete unit absolutely shock-
proof.

Specialirxi eotetee214:49.
AlaheA. ate.4 ?.lam adarkdde
la all Swtceice eanditio4a.
This transformer, built to withstand the most
severe usage, incorporates many features that
are a tribute to the resourcefulness and sound
basic knowledge of our engineering staff.
A reference to the numbered arrows indicates
why Freed Transformers have been able to
meet all the latest requirements of the Army
and Navy . . . We urge any engineer strug-
gling with an intricate problem to consult
us without delay.

FREED TRANSFORMERS
FREED TRANSFORMER COMPANY

74 SPRING STREET, NEW YORK

IGNITION NOISE
IContinued from page 97

made should resist corrosion in or-
der to avoid the later development
of high contact resistance. It
should not comprise two metals
widely separated in the emf scale.
In order to avoid electrolytic cor-
rosion.

Flange and cover -plate joints are
a constant source of trouble. Again,
gaskets should be eliminated wher-
ever possible. Conduction through
the bolts which secure such joints
is not sufficient. Several promis-
ing types of cross sections are
shown in Fig. 5. Circular shapes
of covers and flanges should be
used when possible because of the
ease with which such shapes can
be accurately machined for fit.

One other point which must be
borne in mind when designing igni-
tion system components is the
necessity for maintenance. Dirt
and careless handling of one type
or another take their toll. Many
rugged conditions of service must
be met. The complexity of the
maintenance problem from the ra-
dio noise standpoint is well illus-
trated by the magneto of Fig. 6.

Grateful acknowledgment is made for much
of the information represented in the foregoing
article to the Signal Corps Aircraft Signal
Agency, the Air Technical Service Command,
and to the Detroit Edison Co., Titeflex, Inc.,
Breeze Corp., Wright Aeronautical Corp.,
American Bosch Corp., Scintilla Division Bendix
Corp., and the General Electric Co.

Immediate Delivery!

WIDE RANGE
VACUUM TUBE
VOLTMETERS

 High input impedance for both AC and
DC measurements.

 Convenient, low capacity "Probe" espe-
cially adapted to high frequency radio
use-I 00 megacycles and over.

 Self-regulating operation from power
line; no batteries.

 Multiple voltage ranges-accurate and
stable.

Bulletin on Request
ALFRED W. BARBER

LABORATORIES
34-04 Francis Lewis Blvd. Flushing, N. Y.
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Cetron
Type 306
handles primary currents of
many small resistance welders,
light control, arc welding con-
trol. etc. Also serves in motor
control application; and for
other industrial purposes.

Cetron
Type CE -29

Particularly sensitive to
blue and violet light. RMA
spectral sensitivity designa-
tion S-4. 5 -Pin base inter-
changeable with other
similar tubes.

The two tubes illustrated above
were selected at random from the

COMPLETE LINE
which Cetron has to offer you. Write

for catalog.

CEIRJNI
RECTIFIERS ... PHOlOTUBES ...THYRATRONS

... ELECTRONIC TUBES ... SPECIAL TUBES TO

FILL SPECIAL NEEDS...

Whatever the need . . . Continental is
usually "a jump ahead" in creating and
producing a fine tube to fill that need.

Through the years "CETRON" has
become more than a well -established
trade -mark ... It has become a "buy
word" for all who seek better -engineered
tubes, of quality materials . . . insuring
better performance.

LICTIONIC POI

O kiLmy

Nvzawkikaavvazkwk.
CHICAGO Of FICE, 903 Merchandise Man

ELECTRONIC INDUSTRIES November, 1944

NIW YORK OffICE, 265 West 14th Street

201



OVVICIAL NAVY PHOTO

Invasion craft at every beachhead depend upon
vital communications to guide them safely through
their missions. Vital communications equipment,
in turn, depend upon sturdy components for con-
tinued operations. Typical of these components is
the Cardwell Model TK-300-US Variable Air
Transmitting Condenser (illustrated).

Among transmitter manufacturers, Cardwell
Condensers have the reputation for being thor-
oughly acceptable and reliable. Cardwell pioneered
the metal frame, grounded rotor variable con-
denser as it is now used in electronic equipment,
and Cardwell products continue to be the STANDARD
OF COMPARISON. May they go forward with the
Navy to Victory.

CARDWELL CONDENSERS
THE ALLEN D. CARDWELL MANUFACTURING CORPORATION
Si PROSPECT STREET

BROOKLYN 1, N. Y.

RIDE READING
Deflection -modulated CH tube

IConiinued from page 112)

tential of a floating secondary
emission electrode is equal to the
potential of the associated acceler-
ating and collecting screen. By
providing the two parts X and Y
of the output electrode with the
two accelerating screens Gi and
G., respectively, the equilibrium
potential of the output electrode
will be equal to either the poten-
tial of Gi or 02, depending on
whether part X or part Y of the
output electrode is hit by the elec-
tron beam. Consequently, the out-
put electrode potential will increase
while the electron beam impinges
on the part with higher equlibrium
potential and decrease while the
electron beam impinges on the part
with lower equilibrium potential,
so that when the electron beam is
deflected by an alternating voltage
across the deflection plates P, A,,
the output electrode potential will
vary within the range given by the
grid potentials.

In television systems where the
tube may be used for producing the
time base voltages from the syn-
chronizing signals, the input
signals are applied in such a phase
to the deflection plate P that dur-
ing the scanning period the elec-
tron beam impinges on X, and
during fly -back on Y. The current
to the output electrode, during the
scanning period, can then be made
independent of the potential of
this electrode so that a linear
voltage -time relation is obtained.
Also, the fly -back period is very
short. The time base output
amplitude is independent of the
input amplitude as long as the
electron image falls on the correct
part of the output electrode; the
signal intensity may change 20
fold, in an example given, without
affecting the output amplitude.
Consequently, the synchronizing
signal does not have to be separat-
ed from the picture signals, both
can be applied to the tube input.
The time base is automatically
synchronized with the input signal,
start of fly -back and start of

INPul
S,CNAL

Deflection -modulated CR tube
202
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IN 1939, American Airlines adopted the Collins 17F
Autotune* aircraft transmitter as standard equipment
for its entire fleet.

Previous experience on a lesser scale had indicated
the wisdom of this step. Succeeding experience has
confirmed it.

Compared with previous equipment, the 17F's dou-
bled the power output (to 100 watts) with slight
increase in weight, and the Autotune* provided thirteen
quickly available operating frequencies instead of three.

Daily through the years, these rugged, uniquely effi-
cient airborne 17F's and powerful Collins ground trans-
mitters have given trustworthy support to a superb

Operating Department in maintaining the great Amer-
ican Airlines tradition of safety and dependability.

After the war, Collins will again specialize in the
development and production of advanced types of
communication equipment for commercial aviation.

Its designs will bear the fruit of intense research and
outstanding engineering achievement now engaged in
meeting the hard demands of military service all over
the world. Collins Radio Company, Cedar Rapids, Ia.

*The Collins Autotune is a repositioning mechanism which
quick -shifts all transmitter or receiver controls simultaneously
and with extreme precision to any one of a number of pre -deter-
mined frequencies. U. S. Patents issued and pending.

COLLINS
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Ingenious New

Technical Methods
Presented in the hope that they will
prove interesting and useful to you.

No Vibration in New "Orbital Action" Port-
able Electric Sander; Relieves Workers' Fatigue

A boon to workers' nerves and health, this new
"Orbital Motion" electric sander is actually vibra-
tionless. A great saver of workers' energy as well
as man -production hours, the sander can he oper-
ated easily in horizontal, vertical or inverted
position with one hand. Compared to manual
sanding, this machine achieves superior results
at least eight times faster. It performs equally well
on wood, metal or plastics.

Developed for war industry, this revolutionary
new sander has done yeoman duty in this coun-
try's manufacturing plants and in allied mainte-
nance and repair depots all over the world.

Wrigley's Spearmint Gum renders a real service
to workers too-eases dry throat and relieves
tension that brings on fatigue, leaving both hands
free to stay on the job. The Army and Navy were
quick to appreciate these benefits, that's why they
are now shipping to our fighting forces overstras
only, our entire limited production of Wrigley's
Spearmint. Just as soon as we can supply the
home front, too, industry will again enjoy the
benefits of Wrigley's Spearmint Gum now proving
so important on the battle fronts.

You can get complete information from Sterling Tool Prod-
uct! Company, /5 Pail Ohio Street, Chicago 11, Illinoh

Easily -removed alter cleans air that
cools motor - pro ongs motor life
and reduces maintenance costs.

Dustpreef transmission synchro-
nized to eliminate vibration. Oil sup-
ply lubricates for100 operating hours.

Y -16C

G -E Safety Door
Interlock Switch

OPEN the door and the power's
off! Prevents accidents, pro-
tects equipment. Will not fail
mechanically. For complete
details, write:

GENERAL
ELECTRONICS DEPARTMENT

ELECTRIC
177 CSI

SCHENECTADY, N.Y.

WIDE READING
scanning period being synchron-
ized, while only the fly -back is
synchronized in conventional sys-
tems. Further, if the potential of
the output electrode is applied di-
rectly to the deflection plates of
the cathode ray tube of the televi-
sion receiver, the potential applied
to the plates at the beginning of
each scanning may be made equal
to the potential of G. so that each
scanning starts at exactly the same
level.

Another similar type of tube, in-
corporating two adjacent output
electrodes having the Y parts dis-
placed in the direction of move-
ment of the electron beam, may be
used to produce both, the line and
frame time bases. An auxiliary
electrode and another deflection
plate have to be added. A high or-
der of multiple interlacing can be
achieved. Asymmetrical deflection
is produced and the cathode ray
tube must be corrected. If electro-
magnetic deflection is employed the
output of the deflection -modulated
CR tube is applied to a conven-
tional amplifier which is loaded
with the deflection coils of the pic-
ture tube.

Eleetro-Magnetic Ware Crystal
N. S. Japolsky (Nature, London,
July 1, 1944)

It is proposed to cause crystalli-
zation to proceed in a space filled
with stationary electro - magnetic
waves with the nodal points-
which are the points of maximum
stability of corpuscles,-corre-
sponding to the positions of the
atoms in the crystal. The station-
ary electro-magnetic waves form-
ing such crystals can be produced
by interference of monochromatic
X-ray beams or by using electron
diffraction.

For instance, diamond could be
formed by the solidification of car-
bon vapor in a stationary electro-
magnetic field; the wavelengths re-
quired would be about 2A. No ex-
periments along these lines have
been made as yet, and the author
publishes the suggestion in the
hope that some who have the op-
portunities and equipment may be
inclined to follow it up.

Temperature Coefficient of
Air -Cored Coils
A. Bloch (Wireless Engineer, Lon-
don, August, 1944)

The temperature coefficient of
air -cored coils is computed for the
case of a thin conducting skin,
taking into account the thermal
changes of the coil dimensions as
well as the inductance changes
caused by variations in the resistiv-
ity of the coil conductor and of
other conductors situated in the
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Meeting the severe operating conditions
encountered in military, aircraft, police,
broadcast, P -A and other equipment   

HIATO I.,
a if Pill B "

 These drawn -contain  r units are designed for appli-
cations requiring compact, extra -quality capacitors.
Aerovox Type 30 capacitors are specified for equipment
that must undergo severe -service operating conditions,
more particularly in military, aircraft, police, broadcast,
public-address, and other classes of communications
equipment, as well as in electronic assemblies operat-
ing hour after hour. These "bathtubs" are standard
capacitors in Government radio and electronic equip-
ment.

Type 30 is Hyvol impregnated and filled. Type 30M is
mineral -oil impregnated and filled. One-piece drawn

metal case with soldered bottom plate. Terminals are
constructed with the Aerovox-originated "double -rub-
ber" bakelite insulators permanently riveted to the
case, making a sturdy, absolutely immersion -proof as-
sembly. Terminals on side, top, bottom or ends to suit
mounting and wiring requirements.

In 400, 600 and 1000 v. D.C.W. Choice of capaci-
tances. Single, dual and triple sections.

 Write for descriptive literature and listings.

AEROVOX CORPORATION. NEW BEDFORD, MASS.. U. S. A.

INDIVIDUALLY TESTED

SALES OFFICES IN ALL PRINCIPAL CITIES

Export: 13 E. 40 ST., NEW YORK 16, N. Y. Cable: 'ARLAB' In Canada: AEROVDX CANADA LTD., HAMILTON, ONT.
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Zdai Ataiedee . 
from "High -Vacuum Headquarters"

A NEW VACUUM COATING UNIT
MODEL LC1-500-3

This important new DPI unit is intended for the
application of low -reflection coatings, or the depositing
of metals such as silver, gold, aluminum, etc.-or
metallic salts-on glass, metal, crystalline materials,
and plastics.

FEATURES

1. Automatic bell jar lift
ease of operation.

2. High -vacuum rake An op-
tional feature enabling the diffu-
sion pump to run continuously.

3. Fast evacuation cycle Less
than two minutes. If very fast
evacuation cycle is necessary, a
large roughing pump can be in-
corporated, making pressures
of 0.0001 mm. lIg. possible
in less than two minutes.
4. Rugged construction
Unit is designed and built
for production work, with-
out sacrificing appearance.

5. Low maintenance Not
much that can "go wrong."
In case of trouble, machine
can be serviced easily.

6. Simplicity Location of
valves, gauges, switches
makes for easy operation.
Because of construction fea-
tures, machine is easy to
keep clean.

7. Completeness Unit
comes ready for operation.
Includes high-speed diffu-
sion pump, mechanical
pump, forepressure gauge,
Pirani and Ionization gauges
to read pressures in bell jar,

Write to DPI-Vacuum Equipment
Division -for further details about
this coating unit, or for information
on complete vacuum systems to suit
other needs.

thermocouple gauge to read
temperatures in bell jar, heater
and filament gauges and con-
trols, pneumatic bell -jar lift,
wiring and other necessary ser-
vice connections.

DP
'NG

H IGH- VACUUM

HEADQUARTERS

DISTILLATION PRODUCTS, INC.
VACUUM -EQUIPMENT DIVISION

ROCHESTER 13, N. Y.

WIDE READING
field of the coil. These conductors
can be considered as the closed
secondaries of a transformer which
influence the total inductance L;
the resulting contribution to the
total inductance is called the in-
ternal inductance, L,, as distin-
guished' from the self-inductance,
L., of the coil. Increasing the re-
sistance of those secondaries will
decrease the eddy currents in them
and consequently decrease their in-
fluence.

By a simple first approximation
the internal inductance, LI, is
found to be equal to L/Q, where L
is the total inductance of the coil,
or L L. LI. It is shown mathema-
tically that the temperature co-
efficient of the internal inductance
equals Y2 of the temperature coeffi-
cient a of the resistivity of the
material used, for instance
2100 x 10-° for copper. The corre-
sponding temperature coefficient of
the total inductance of the coil will
then be equal to a/2Q, for copper
2100 x 10-0/Q. The effects of vari-
ous parts, such as the coil proper
and the shielding, are additive. The
internal inductance is independent
of changes in wire dimensions.

However, the self-inductance of
the coil, L., is proportional to the
coil dimensions, and any change in
dimensions due to temperature
will consequently influence the

oRWIc

WIRES
MADE BY

n /phritim F 0 R

7

pie.e/to

concentrating upon VICTORY
for the duration

cornish
WIRE COMPANY, IM(

15 Pork Row. New York City. New York
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HitilITE
RESISTORS and CHOKES

For complete data, write on
company letterhead for help-
ful Catalog and Engineering
Manual No. 40. Address 4983
Flournoy St., Chicago 44,

Ohmite Dummy Antenna
Used in Testing Critical
Transmitting Equipment

Here's what COLLINS RADIO CO.,
well-known transmitter manufac-
turer, says: "Within its power range
... the most convenient to use, the most
stable and the most accurate Dummy
Antenna we have encountered . . .

Used successfully for testing and meas-
uring power output . . . Gives long life
without detectable deterioration."

moil°
cod"

Proved by use before war came ... Ohmite R.F.
Units today are performing vital functions in
the proiluction and operation of vital war equip-
ment. An interesting example is the use of
Ohmite hermetically -sealed, glass -enclosed gas -

filled dummy antenna resistors by Collins Radio
Company, and other well-known manufacturers
for testing and measuring power output.

Other Ohmite Units doing specialized jobs
in radio frequency applications are Vitreous
Enameled Non -Inductive Power -Size Resistors,
Parasitic Suppressor and R.F. Plate Chokes.

OHMITE MANUFACTURING COMPANY
4983 Flournoy St., Chicago 44, Illinois
Foremost Manufacturers of Power Rheostats, Resistors, Tap Switches

Ve wet% ONMOTE
RHEOSTATS  RESISTORS  TAP SWITCHES
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IMPERVIOUS to. MOISTURE

BURKE Bakelite blocks
are uniformly dense due
to high pressure in hard-
ened steel moulds in
electrically heated and
operated moulding
presses. They feature
high resistance to moist-
ure and electricity.

SERIES 3000 features a center barrier
moulded -in construction for extra me-
chanical strength. Center barrier off
center to permit the use of terminal lugs
on one side.

* *Ade 04 New Baohlei
AC AND DC MOTORS AND GENERATORS

BURKE Twuttimai BLOCKS
BURKE ELECTRIC COMPANY  ERIE, PENNSYLVANIA

WHAT

ELECTRONIC PARTS
DO YOU NEED

in "MURRY?
HARRISON has it!

Most proixtbly IT] Stock for mmediagc Meter)
Send for this MASTER

BUYERSFREE
directlyconnected

with
high priority purchasing.
Kindly write on Company
letterhead. qtIng your 104.GUIDE.

ARRISON RADIO CORPORATION
12 WEST BROADWAY NEW YORK CITY 7

Telephone - WOrth 2-6276 Coble - Horricorad

BERYLLIUM, oNah, cowl C.4" Ba4

BERYLLIUM OXIDE, Metal Q4ade
BERYLLIUM OXIDE, 4;14404e4Ce"1

BERYLLIUM ALLOYS

Alausipchvsecl 4

CLIFTON PRODUCTS, INC.
PAINESVILLE OHIO

WIDE READING
total inductance. The correspond-
ing temperature coefficient will
have to be added to the tempera-
ture coefficient due to the internal
inductance.

Electron -Optical Voltmeter
L. Jacob (Beama Journal for the
British Electrical Industry, London,
May, 1944)

In an electron lens system where
the cathode is completely sur-
rounded by the modulator, the
beam angle a depends exclusively
on the ratio of anode voltage to
modulator voltage, varies linearly
with the modulator voltage for
constant anode voltage, and, at
zero modulator voltage, is the same
for all anode voltages. The beam
angle a varies from zero at the
suppression point, when the mod-
ulator is biased negatively to the
cut-off value, to the maximum
beam angle when the modulator is
at zero potential.

The beam angle a is determined
by the distance 1 between cross-
over point and screen and the
beam diameter d at the screen.
The crossover point being practical-
ly fixed and, consequently, 1 con-
stant, the beam diameter d can
be used for the measurements.

The measurements can be carried
out by applying the unknown
voltage to the anode and finding
the modulator voltage for cut-off
either 14, visual observation of the
fluorescent screen or by a Faraday
cage placed behind the screen. The
slope of the experimental calibra-
tion curve was about 7 volts mod-
ulation per kv applied to the
anode; the cut-off point was con-
stant to about 1 volt, i.e., the error
is about 3 per cent at three quarter
full-scale.

The second method of measure-
ment is to keep the beam angle
constant, but not at cut-off, by
adjusting the modulator voltage.
The constant beam angle can be
read from a scale engraved on the
screen or determined with a Fara-
day cage. Visual observation of the
width of the beam gives an average
accuracy of 5 per cent, while the
Faraday cage method gives an ac-
curacy within the 3 per cent limit.

Also the value of the beam angle
at constant modulation potential
will be an indication of the un-
known anode voltage.

Though, theoretically, there ap-

208

Electron -optical voltmeter
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The public has awaited television so pa-
tiently and eagerly that unprecedented stand-
ards .of perfection must be in immediate
evidence when cDrnmercially sound market-
ing begins Ken-Rad Cathode Ray Tubes
will be the answ 2r

KENRAD
EXECUTIVE OFFICES

OWENSBORO  KENTUCKY
EXPORTS IS MOORE STREET NEW YORK

TRANSMITTING TUBES RECEIVING TUBES
CATHODE RAY TUBES INCANDESCENT LAMPS
SPECIAL PURPOSE TUBES FLUORESCENT LAMPS
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CANNON QUALITY CONTROL is our investment
but you collect the dividends. Let's see how.

We mill all contacts to extremely close tolerances.
You get the benefit of low voltage drop. We die cast
fittings. You gain strength and save weight. We pio-
neered the split shell. You (collectively) save hundreds
of thousands in the cost of wiring and assembly.

All along the line we take extra care in manufacture.
We test, inspect and check again. You have the assur-
ance that, whatever else may fail, the Cannon Plugs you
use are dependable.

All that is worth a lot to you isn't it? It's our invest-
ment in your good will.

CANNON ELECTRIC
Cannon Electric Development Co., los Angeles 31, California

Canadian Factory:and Engineering Office:
C Electric Company, Limited, Toronto

Representatives in principal cities - Consult your local telephone book

41

World's largest connector-Cannon
DPL with 135 contact'.

DP Connector Bulletin
32 pages giving complete data.
Free on request. Address Depart-
ment A-122, Cannon Electric De-
velopment Co., 3209 Humboldt
Street, Los Angeles 31, California.

WIDE READING
pears to be no limit to the voltage
which can be measured, the pres-
ent range is limited to between 2
and 20 kv dc or ac.

Magnesium Alloy X -Ray Tests
R. Taylor (Iron Age, July 20, 1944)

X-ray inspection of magnesium
alloy test bars is suited to detect
shrinkage, gas blows, oxide or sand
inclusions which are associated with
low mechanical strength. Test bars
should be inspected and sound
specimens used for the subsequent
tests of their mechanical proper-
ties, because only these are repre-
sentative of the melt from which
the castings will be poured.

Regulator for Arc Furnaces
J. E. Reilly and C. E. Valentine
(Electrical Engineering, August,
1944)

The regulator controls the posi-
tion of the electrode as determined
by response to current in the elec-
trode and voltage between the elec-
trode and the furnace shell, the
voltage increases with a decrease in
arc current. The difference be-
tween the two derived voltages is
amplified and regulates the con-
duction of thyratrons which pro-
viae more or less current for the

THERE'S A DRAKE
SOLDERING IRON
FOR EVERY TYPE OF
ELECTRONIC WORK

From that mighty mite

the Drake No. 400 to the high-
speed production "honey

4=4=141.1111111=.mi
the Drake No. 600-10 there is a
high quality Drake Soldering Iron
"just right" for the job.

Drake Heat Controls and the
Drake "Magic Cup" Stand are
important soldering aids.

SEE

YOUR RADIO
PARTS JOBBER

DRAKE ELECTRIC WORKS, INC.
3656 LINCOLN AVE. CHICAGO, ILL.
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PER TURF C TR 0 L

* FOR THERMAL TIME DELAY

USE

KLIXON

CONTROLS

Type C-7220 Precision Snap Switch.
12 amps. 30 Volts D.C.. 125 Volts A.C.

Type C-2851 Thermostat. For such use
as Roughing Controls on Outer Crystal
Ovens.

Type C-4351 Thermostat. Used for Tube
Worming, Tube Cooling, High Limit

Controls, etc.

ELECTRONIC INDUSTRIES November, 1944

Whether it's for protection or for control . . . there is a Klixon Snap -
Acting Control that will meet your exact operation requirements.
These small, compact, light -weight Klixon Controls operate surely
and accurately every time. Their simple foolproof actuating element
. . . the scientifically calibrated Spencer thermostatic disc . . . does

away with complicated relays, toggles, magnets and other fussy
parts-nothing that tends to stick or wear out. This disc "snaps"
to a quick, clean break or a solid make . . . always providing accu-
rate, efficient control. The dependable performance of Klixon Con-
trols is unaffected by shock, motion, vibration or altitude.
If you have a control or protection problem such as motor or trans-
former overheat protection, electrical circuit overload protection,
thermal time delays or temperature control for radio-investigate
Klixon Snap -Acting Controls. One of the many standard types will
probably meet your requirements. Write for complete information.

Type PM (NAP -1131) Circuit Breaker.

Type ER Series. Ambient Compensated
Time Delayed Relays.

Type B-3120 Thermostat and Heater,
Crystal Dew Point Control,

'111ft

,10
SPENCER THERMOSTAT COMPANY, Attleboro, Mass.

Type RT Thermostat. Adjustable
Tern perature Control.
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SHEET METAL
FABRICATION

'41110111

"Cole Steel Equipment" specializes in tough sheet

metal assignments as well as boxes, chassis, and

instrument housings. Whether your blueprints call
for extreme precision or gauge limits, we're geared

to design, fabricate and finish exactly to specifi-

cations. Whatever your problem, let us help you.

COLE STEEL OFFICE EQUIPMENT
will again be available

after the war

COLE
STEEL EQUIPMENT COMPANY

349 Broadway, New York 13, New York Factory Brooklyn, New York

RIDE READING
motor field. Apparatus and per-
formance are described in detail.

The Ultrasonic Diffraction
Grating
R. A. Houston (Philosophical Maga-
zine, London, March, 1944)

Standing ultrasonic waves in a
quartz crystal produce layers of
different density in the crystal,
and, consequently, layers of dif-
ferent refractive index; a rarefica-
tion diminishes the refractive in-
dex and a condensation increases
it. If a parallel beam of light trav-
erses a quartz plate at right angles
to the direction of the standing
ultrasonic waves, the variations in
the refractive index will produce
periodic changes in the phase of
the electromagnetic light waves
and cause a diffraction spectrum.
A quartz oscillating at its nth
harmonic is equivalent to a diffrac-
tion grating of n rulings. The an-
gular deviation of the first order
diffraction band has been used to
measure the wavelength of the os-
cillator driving the crystal.

Experimental results show that
the overtones of the lengths re-
sonance oscillations of a quartz
plate are not exact multiples of
the fundamental. However, when
the thickness is small compared
with the other dimensions, the
harmonic law is obeyed very ac-
curately by the thickness oscilla-
tions. Within the range of the
harmonic law the velocity of the
ultrasonic waves is constant, but it
was established to vary from
quartz to quartz, and, consequently,
the grating constant is different
for different quartzes.

The apparatus shown in the
figure has been used to measure
the velocity of light. All light
beams, except the first diffracted
beam are stopped by the screen.
The first diffracted beam is reflect-
ed back in its path by the lens -
mirror combination. If the crystal
grating is in action, (i.e., the crys-
tal atoms are in their deviated po-
sitions), when the reflected beam
passes through the crystal, the
first order spectrum is diffracted
back toward the light source; if
the quartz atoms are in their mean
positions, there is no diffraction
and the beam proceeds in its
originial direction as indicated by
the dotted line. Consequently, when
the lens -mirror combination is
continuously moved away from the
IIICIKOT 116111 RAY All CHI
PITH Of 1115T NPR DIFFRACTED Wall "N,..

DEW IF RUAH1 ATOM
11001 SOPPCI ITKIR ATED

105111011S

DEVI Win

cf,

---00CAPOst\tOf'
tt1414 YIVAS I I

MOO 011101011 0/
APKIE I AC
la Tilt

LEIS Wt/01
CONINI11011

et,

HITT 019ft
DIFFRKTA

IF III

Measuring light velocity with ultrasonic dif-
fraction grating
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PRODUCTION TESTING WITH P 11 °RAM C
Any variation in magnitude which con be converted to
a variation in frequency-quantities such as length, per-
meance, volume, and height-can be more quickly and
accurately measured by the PANORAMIC COMPARISON
TECHNIQUE. Capacitors, inductors, resistors, and crystals
are "naturals" for PANORAMIC production testing. A simple
jig and a PANORAMIC COMPARATOR will provide your
tester with an unbeatable combination for speed and accuracy
on the production line.

In application, the component under test is placed into the jig
containing the standard. The chosen tolerance may be established
quickly by means of the panel control on the PANORAMIC COM-
PARATOR. From the deflections which appear on the PANORAMIC
screen, deviations from the standard become immediately apparent
both as to percentage and type. The instrument is usually adjusted so
that a visible deflection indicates that the production unit is within the
predetermined tolerance range, while the absence of deflection indicates
an error in excess of the permissible tolerance. Coincident deflections indi-
cate zero error; displaced deflections tell their own story regarding the per-
centage of error. PANORAMIC COMPARISON TECHNIQUE is economical
in time and energy ..  but extremely accurate in results.

Our engineers will gladly suggest simple jigs for use in any type of production testing.

ROI0 CORPORATION
242- 250 WEST SS ST /L.. Vorich.9..4.1
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Small, but OH, MIGHTY!
Yes, here is a mighty important 'little unit de-
signed and developed by Cook engineers.
Here .s a small relay, one of the "400" series
of Cook relays (illustration above is actual size)
that will meet the most exacting requirements
of all engineers and manufacturers. Here is a
space -saver that makes no sacrifice of sturdi-
ness, accessibility, life of service or all 'round
quality in compar son with larger standard type
relays. Like all Cook relays, the "400" is built
of the finest materials. Stainless steel bearing
pins for long life and permanent adjustment,
new coil terminal design to prevent coil losses
dot to breakage of lead wires, wice spacing of

spring terminals, and elongated holes to fat ili
ta-e wiring, Figh permeable magnetic materials
annealed in controlled atmosphere, coils
wrapped in serving and bakelite impregnated
against moisture to Air Corps specifications
with single or twin contacts and single or
double spring pile-ups.

Production of all types of these relays is still
Fruited to high priority Government contracts,
Fowever, our home and field engineers will be
pleased to consult with you on your post-war
requirements, on this as well as all Cook
products.

WIDE READING
quartz, so that the time interval
during which the diffracted beam
travels from the quartz to the lens -
mirror combination and back in-
creases, the return beam under-
goes a periodic change in intensity;
the positions of maximum intensity
depend on the travel time of the
beam to the lens -mirror combina-
tion and back, and the travel time
is in turn a function of the light
velocity to be measured.

The author measured the veloc-
ity of light in water by this method
using a length of four meters of
water. Three different colors of
light were used. The accuracy ob-
tained was one part in seven hun-
dred. If the electric wave length is
three meters, the poill1101111 ol the
reflector which give Mollie are
37.5, 112.5, 187.5, 262.5 cm, etc.

Counter for Ionizing Particles
C. B. A. McCusker (Journal of

Scientific Instruments, London,
July, 1944)

Counters have been built where
the cylindrical metal electrode of
the conventional Geiger -Mueller
counter is replaced by three metal
rods arranged at the corners of an
equilateral triangle or by six metal
rods arranged at the corners of a
regular hexagon. In this type of
counter the ionizing particles do

EXPERIENCED

ELECTRICAL
ENGINEERS

 Graduate or non -graduate
Electrical Engineers with at
least three years of recent ra-
dio circuit or laboratory expe-
rience are needed for the de-
velopment and design of
pocket size radio and audio
frequency equipment. The
company is well established in
the electronics field and offers
the right man a salary de-
pedent on his experience and
also the opportunity to grow
in a relatively new field. The
company is located in the sub-
urbs of a large New England
city.

BOX A-40

ELECTRONIC INDUSTRIES
480 Lexington Avenue

New York 17, New York
2700 SOUTHPORT AVENUE
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CHICAGO 14, ILLINOIS
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Every TAYLOR TUBE Distributor
Is A Direct Factory Representative!

Ww..
.0..www. .wow.ww.

Ww

/ 'Ct)

Ready to Serve Your Needs

From Major Distribution Centers
Manufacturers of Electronic Equipment, Airlines, Laboratories,
Police and Commercial Broadcasters - all can be conveniently
served through Taylor Tube Distributors - leading radio -elec-
tronic parts firms with years of experience behind them and a
personnel schooled in a wide knowledge of transmitting tube
applications.
Taylor Tube Distributors are selected for their ability to function
both as distributors and "direct factory sales representatives".
It will be to your advantage to know
the men who represent Taylor Tubes
in your area. They can help you in
many ways. If you do not already
know them, we shall be pleased to
provide the information.

"MORE WATTS PER DOLLAR"

NEW 1944-45 TAYLOR TUBE MANUAL!
Don't delay-get your copy NOW! A new edition of this famous
manual has just been published. Ask your TAYLOR TUBE DISTRIBUTOR
for one FREE -or send 25C in coin or stamps to Taylor Tubes, Inc

TAYLOR TUBES INC., 2312-18 WABANSIA AVE., CHICAGO 47, ILL.
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All parts manufacturers have increased production to meet

War Needs . . . in spite of acute labor shortages.

Parts manufacture for civilian use has been secondary,

and in many cases, impossible. Such materialsth
must

be

requisitioned nearly 12 months ahead . . . andonly
part of the requisitions is allowed.

Through foresight and with WPB permission, RADIART is

delivering a considerable volume of civilian replacement

vibrators. Radiart Jobbers are fortunatevol-
ume is not sufficient to meet demands of the entire Trade.

So deliveries are slow,
bat ion.

you can be sure we're doing

our best to improve this si

Radiart Corporation
3571 W. 62nd. St. CLEVELAND 2, OHIO

1'7

ARtlerriAlla
Fungus -Proofed

Waxes
As a vital service to the Armed
Forces we now offer Fungus Resist-
ant Materials. These recently devel-
oped products are the answer to
Communications requirements
where the impregnation or
coating of radio parts
and equipment are
concerned.

ZOPHAR waxes and compounds
meet every specification of both the
Army and Navy for waterproofing
and insulating all electrical and
radio components. They also have
wide application in packaging of
every description.

ZOPHAR MILLS
112-130 - 26th STREET

BROOKLYN, N.Y.

ESTABLISHED 1846

N
C

RIDE IIEADl1G
not have to traverse the metal
electrode so that particles of less
energy (1.5 x 10" eV as compared
with a minimum of 3 x 10" eV for
conventional Geiger -Mueller coun-
ters) will initiate a discharge and
be registered: Further in coin-
cidence counting, several counters
can be placed with adjacent sides
in parallel, which is not possible
for the conventional cylindrical
counters. The dimensions of the
counters, the material used and
the results obtained are discussed.

Resistance Furnace Control
H. J. Hague (Steel, August 14, 1944)

The ac line is connected to a
saturated core reactor and hence
to the heating element of the fur-
nace to be controlled. A thermo-
couple is placed in a desired posi-
tion in the furnace and its output
terminated in a pyrometer. A motor
in the pyrometer operates a sliding
resistor contact so that its position
corresponds to the furnace temper-
ature as indicated by the thermo-
couple. Any deviation of this slid-
ing resistor contact from a desired
value will result in the unbalance
of a circuit and in adjustment of
the firing angle of two thyratrons
which control the dc through the
saturable reactor.

PEERLESS
PLUG &JACK

BUILT with machine precision,
ruggedness and strength. Per-

fect contact always assured because
the side pressure is not carried by
contact elements. Pin held in a
bulldog grip by U-shaped member
(see dotted lines) that fits over core of the
jack. Wobbleproof. Can't work loose. Un-
failing operation. Versatile-can be fitted to
any standard terminal or cable connector. Ac-
curately machined and threaded for perma-
nent union with hard rubber sleeve or bush-
ing. Quickly assembled. Nothing to get out
of order.

Write for literature on switches, condensers, etc.

PEERLEss LABORATORIES

115 East 23rd Street, Now York 10. N. Y.
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The world of tomor-ow will be one f electronics.
Pioneer for that world is the electronic engineer.
His vitally important effort during this wartime
period in devising e ectronic equipment is helping
to defeat the enemy. Tomorrow, he devotes his
specie lized scientific knowledge to aid peacetime
industries.

tytheon is app:ying its efforts to the develop-
ment of advanced e ectronic tubes arid equipment
for thee war effort. When that job is done, the knowl-
edge hat has been g=ained will lite used to guarantee
that lost -war radio. :ndustrial and electronic equip-
ment manufacturers will receive Raytheon tubes
and e quipment with even greater 'Plus -Extra"
quality.

Nek

AtIoY-NAti1 ' E" WITH STARS
Availed A I Few Division, of Raytheon for Continued Excalloncin in Production

RAVil to14
Raytheon Manufacturing Company

ELECTRICAL EQUIPMENT DIVISION
Waltham and Newton, Massachusetts

DEVOIE0 10 RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS
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SINCE 1922

t$134 HAS BEEN

"b4terec4d
MOST COMPLETE

41( Saceree oj Su/04 *
O't

RADIO PARTS TUBES
INDUSTRIAL ELECTRONIC EQUIPMENT

AMPLIFIERS and SOUND SYSTEMS
BROADCAST and COMMUNICATIONS APPARATUS

F/M - television - Ai M

IMMEDIATE DELIVERY FROM STOCK
ON OVER 10,000 ITEMS!

Write on your company letterhead for FREE 800 page catalog

SUN RADIO
212 FULTON STREET

NEW YORK 7, N. Y.
& ELECTRONICS CO. Tel. BArclay 7-1840

a you want

I I

 CRYSTALS
 CABLES

 HARNESSES
 ELECTRONIC

ASSEMBLIES

 CABINETS

Telephone Peru, Indiana

151

Serving he Radio and Electronic Industries with precision engineered products.

M.T.WALLACE mFG. Eu
General Offices: PERU, inDinnn

Cable Assembly Division: ROCHESTER, IRDIARA

TRANSIENT RESPONSES
(Continued from page 821

It is interesting to note the close
formal relation between the defini-
tions of W. and WT. One measures
a time and the other a frequency
and in exactly the same way. Thus
the formula for 1/WT is exactly like
that for WA with f replacing g and
t replacing W.

Actually the above "derivation"
which purports to show that (4) is
a measure of the mean square er-
ror is fallacious. But a more de-
tailed and refined procedure exists
which shows that (4) really is such
a measure.

In any case, it is obvious that
(4) is a sensible measure of the
response to a delta function, for it
essentially says that the bigger the
output, and the shorter the time it
lasts, the better the transient re-
sponse.

Examples
But perhaps the best way to show

this is to introduce some typical
examples. This is done in Table I.
Here we consider the transient re-
sponse of a number of possible
amplifiers, most of which might
well occur in practice. To give a
common basis for comparison it has
been assumed that all the ampli-
fiers are so proportioned as to have
the same amplitude bandwidth. The
various amplifiers, and some of the
relevant numbers, are tabulated in
Table I.

The first case-a single stage only
-is not likely in practice but has
been introduced because of its sim-
plicity. As one uses more stages
the proportions are, of course,
changed to keep the amplitude
band constant. We give the results
for two stages and a very large
number. By a "perfect" band pass
we mean a flat response out to
band edge and zero thereafter, and
with linear phase response. While
not physically realizable this might
be well approximated by a filter
coupled amplifier with a phase cor-
rection network.

By a stagger -tuned amplifier we
mean the sort introduced by Lan-
don in which the various stages are
tuned to different frequencies and
have different loadings in such a
way that the poles of the gain func-
tion are evenly spaced on a semi-
circle centered on the real w axis.
By filter coupling we mean an am-
plifier suggested by Wheeler in
which each stage is coupled by the
two terminal impedance presented
by the input of an infinite filter.

It will be observed that the values
of W,, the transient bandwidth,
vary over a considerable range.
Whether or no this WT is a suitable
measure of the transient response
may perhaps be decided by inspec-
tion of plotted curves of the re-
sponse of the various amplifiers to
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PM Lamps Offer Easy
Way of Measuring
RF Power Output
The group of Power Measurement Lamps
introduced by Sylvania a little over a year
ago have fully demonstrated their merits as
a simple, accurate means of measuring the
high -frequency- power output of radio
equipment.

3 of the 6 Sylvania PM Lamps

The present series consist of 6 lamps, with
which power outputs ranging fr 0.05 to
25 watts can be measured directly, with the
aid of ordinary meters. Accuracy of the
measurements is within 5%, without any
special calibration of the lamps.

Full information on the principle ofopera-
tion of these lamps, and on their ratings and
characteristics, is available from Sylvania.

DID YOU KNOW...

That fluorescent lights are now helping with
the job of guiding Pan American Clippers
to port? They illuminate seadrome landing
strips which were developed by Sylvania
in cooperation with Pan American.

* * *
That 71/2 -watt ruby lamps have been devel-
oped by Sylvania for use in Army photo-
graphic printing equipment? Smaller than
most lamps of its type, the 71/2 -watt size is
easily installed in portable printers.

* * *
That the Army Medical Corps' new tell -car
hospital train is fluorescent lighted through-
out? Patients in the tropics will be inure
comfortable under these lights, which radi-
ate little heat.

Regulator Tube Maintains
Voltage within Narrow Limits

Maximum Regulation of Type 0C3IVR105
Is 4 Volts over Operating Current Range

A voltage regulator tube, for applications where practically constant voltages
must be delivered to a load, was recently placed on the market by Sylvania.

Like previous tubes in the Sylvania line of voltage regulators, the new
tube, designated as Type 00/ VR105, is of the gas filled, cold cathode type.

It's outstanding difference from earlier
types li es in its lower vltae lation.

28D7USEFUL AS With a design center opeoratigngrevoltage of
105, the 0C3/ N.11105 has a maximum
regulation of 4 volts over the operating cur-
rent range from 5 milliamperes minimum
to 40 milliamperes maximum. Character-
istics of the new tube are compared with
those of the OB3/VR90 and OD3/N'R150
in the accompanying curves.

VOLTAGE BOOSTER
With 28 -volt operation of radio equipment
attracting increasing interest in its current
aircraft applications, and in its commercial
potentialities, the
finding new fields of usefulness.

The 28D7 is a Lock -In output tube spec-
ifically developed for operation direct from
a 28 -volt source. The 28D7 can be used as a
convenient voltage booster. This feature is
particularly important where the 28 -volt
supply may drop too low to operate tubes
having a critical minimum voltage.

For voltage boosting, the 28D7 is coupled
as an oscillator to a load coil of the re-
quired characteristics, and the output rec-
tified by a diode. Output voltages tip to 500
to 600 volts can be obtained in this way.

'-Car 54 go to 8th and Main-Signal
17 and doesn't the transmitter sound
swell since I put in those Sylvania

tubes? That is all."

Comparative regulation characteristics
f Sylvania voltage regulator tubes.

It should be noted that individual tubes
may not deliver identical voltages to the
load. However, the voltage will be within
the specified operating limits of 105-112

volts, and the regulation
4 volts or less for any
tube.

The tube is mounted
in an ST -12 bulb with
a standard small 6 -pin
octal base.

Base diagram of A current -limiting re -

0C3 / FR105
sistor should always be
used in series with the

0C3 /VR105, to keep the operating current
through the tube down to 40 milliamperes
if the load should be disconnected.

SYLVANIA 0V4 ELECTRIC PRODUCTS INC.
Radio Dvision Emporium, a.

MAKERS OF FLUORESCENT LAMPS, FIXTURES, ACCESSO"I' S, INCANDESCE NT LAMPS. RADIO TUBES, CATHODE RAY TUBES. ELECTRONIC DEVICES
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UNITS
WITH OUTPUTS
'utot

500W to 15KW
ate of fire

Thermattron
940.4of seza,totue e-cleez4

The unit pictured is a special purpose equipment, designed for operation by
inexperienced help. Note its simplicity, and the protec+ed position of adjustment
dials-in use covered by a plate.
To learn of the advantages of high frequency for heating preforms, in extruding,
41 welding thermoplastics or other applications, outline your problem to us.
A wealth of application engineering experience will be placed of your disposal.
Units of any output built to order.

X-Ilseneinoss ND I s ision
Airway and Airport Radio Equipment . Industrial Electronics

RADIO nEuErron COMPANY, INC.
251 H 1ST 1911. STREET VOINIK I I. N.V.
SINCE 1 9 2 2 IN RADIO AND ELECTRONICS

BLOWERS_
FOR

ELECTRONIC

EQUIPMENT
I

Eliminate set generated heat and
you get not only peak efficiency
but longer life too from all component parts in electronic equipment.
Pilot Blowers are proving this for leading manufacturers in this
field. Easy-to-install-compact-quiet running-economical . . .

these are the features which make Pilot Blowers ideal for the im-
portant job of air circulation and ventilation in Radio equipment.
Available in standard models to move from 15 to 110 C.F.M.
Write for Bulletin 507 today!

F. A. SMITH MANUFACTURING CO., INC.
901 DAVIS ST.

"p4SC
ROCHESTER 2, N. Y.

a delta function. After consider-
able study of these, and many other
responses we have come to the con-
clusion that the criterion WT cer-
tainly puts the various responses
in the proper order and even that
it is a suitable quantitative meas-
ure, though this last point is to a
considerable extent a matter of per-
sonal taste. An exception must cer-
tainly be made for the single RC
stage which, while good, is certainly
not so good as is indicated by WT.
But a closer examination reveals
that this really is a highly special
case and that one need not worry
about the possibility of other simi-
lar cases appearing.

yes/magi .. transient
responses

Even if we agree that WT is a
good measure of transient response,
it will not be of much use unless it
can be evaluated easily enough to
make its use a practical matter
rather than a mathematical ex-
ercise.

In the first place, it is quite obvi-
ous that WT may be evaluated sim-
ply and directly from an oscillo-
gram of the output of an amplifier
subjected to a delta function input.
Practically this should be simple
and easy, except that suitable sig-
nal generators are not as common
as one might wish. A suitable
"delta function" is a pulse short
compared to 1/WT. The pulse dura-
tion must be variable if a very wide
range of amplifiers are to be tested
as a pulse suitable for a wideband
amplifier would overload a narrow
band one before sufficient output
was obtained. Also, WT may be ob-
tained, though with reduced ac-
curacy, from the response to a
square wave.

Second, we may say that we have
devised mathematical methods
which enable WT to be evaluated
without great difficulty for prac-
tically any coupling scheme and for
any number of stages. If the pos-
sibility of this mathematics may be
said to turn on any one thing, that
thing is the fact that WT is so de-
fined that it can be found from
and a single point on the transient
response-the maximum. Thus one
need not compute the complete
transient response.

Lastly, we present the final re-
sults for a series of coupling
schemes believed to include most
of those likely to be used in prac-
tice and for numbers of stages run-
ning from one to one hundred. These
results are in the form of graphs
which show each coupling scheme.
WA, WT and WT/ WA as a function of
the number of stages.

BUY BONDS
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Presto Recording Corporation, New York 19, N.Y., U.S.A.
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... Make Easy Work
of Nuts in Tight Places

with XceLite Hollow Shaft Nut Drivers

A real expediter of jobs on radio panels, telephone and
power switchboards. The hollow shaft slips over pro-
truding studs; accurately machined socket accommodates
two nuts. Genuine shock -proof XceLite handle. Shafts
insulated if desired. Seven sizes, from 5/16" to 5/8" (nut
sizes). Priorities required-sales restricted. Ask your
hardware, radio or mill supply dealer or write Dept. K.

PARK METALWARE CO., INC.
Orchard Park New York

BACK THE ATTACK-KEEP THE WAR BONDS YOU BUY

ELIMINATES NAME PLATES
ON FRONT PANELS

A proven method for placing durable characters
on metal panels, chassis, etc.

* Inlaid baked enamel characters,
protected by background finish; re-
sistant to abrasion and salt spray;
guaranteed to pass 50 hour salt
spray test.

* Front panel will match finish of
cabinets.

* Recommended and endorsed by
scores of manufacturers of elec-
tronic, sound and communication
equipment.

PROMPT DELIVERIES-Send us your bare fabricated
steeLond within two weeks we will
return it finished ond marked to
your complete satisfaction,

REENMAKERS

C

ALSO...
SILK SCREENING
on front panels ond
chcssis, either metal or
plastic. Sharp clear char -

64 FULTON STREET  NEW YORK 7, N.Y.acters durably printed
on finishea or unfinished

Tel.: REctor 2-9867 surfaces

ENGINEERING SUCCESS
(Continued from page 111)

And also do not hesitate to
aspire to an executive position in
the organization. Too few organi-
zations, even though highly tech-
nical in character, have engineers
in executive positions. Rather we
find erstwhile bookkeepers or
stenographers, salesmen or bench
workers, bankers or clerks, cr
others of similar non -technical
training, heading the destinies of
such companies, while their en-
gineers simply carry out their or-
ders. But the fault lies with the
technicians. They have failed to
appreciate the importance of a
business -mindedness.

High self esteem
Sixth and last, hold yourself in

high esteem if you would have
others appraise you at your true
worth. In this regard I like the way
the French refer sometimes to en-
gineers. Their military engineers
especially are called the "GENIE."
And genie means the genie or
supernatural spirit in Arabian
folklore, capable of doing fantas-
tic things at the bidding of their
master. Remember Aladdin and his
wonderful lamp? Precisely so with
you engineers and technicians in
the world of 1944.

You are invited to take your
rightful place in the bigger brighter
world now in the making

/AT 100 MC
DILECTENE

A C -D Engineered

U -H -F Insulation

OE

POWER FACTOR
0.0033

STABLE

N
DIELECTRIC
CONSTANT

N
3.57

READILY N.
MACHINED

UNDER

High Humidity

Temperature
Extremes

Mechanical
Stress

Chemical
Conditions

For complete technical

data, send for Bulletin UN

CONTINENTAL -DIAMOND
FIBRE COMPANY
NEWARK 50, DELAWARE
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IN THE FIRST SIX POST-WAR MONTHS
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0111
/-)"...

q,

GENERATORS

. ....... -
",--."

. ...

.-... _.5

PANEL INSTRUMENTS
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TUBE TESTERS

........
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...:7 v.r. . ,

VOLT-OHM-MILLIAMMETERS

.. -

,,..

-
TESTERS

V CHECK THE TYPES AND QUANTITY

Now-right now-is the time to protect your post-war business by estimating
your future equipment needs. Check those needs, list them and place a tentative

post-war order with your jobber now. This foresight will enable him to stock
the Triplett instruments you will need, and will assure you quicker resumption

of civilian business than you could expect if you wait till the last minute. Give
best priority you can obtain to facilitate deliveries as production is available.

Nearly perfected developments now being
produced on important war contracts.
and many other outstanding instru-
ments, trill be incorporated in Triplett
offerings for the first time beginning
.4 lilt our initial civilian production. Be
sure you get the complete list of Triplett
instruments and radio test equipment.

Tri lett
ELECTRICAL

BLUFFTON
INSTR,UMENT CO.
OHIO ***
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AGASTAT1
ELECTRO-PNEUMATIC RELAY

COMPACT:
'4 IN NIGH
2;,a IN DEEP
ri IN WIDE

ELIZABETH A"G'A NEWJERSEY
AMERICAN GAS ACCLMULATOR COMPANY

CARTER Setzeineroi
THE RELIABLE POWER SUPPLY
OF FAMOUS COMMUNICATION EQUIPMENT

THOUSANDS of these Carter Orig nal Ge se- motors ore cor s -or tly providing that
something "extra" in MC TOZOLA'S f 3n cus FMT-30C Pleble FM Radio trcns-

mister, pictured above. Why nct submit y Ja  requiremen.s end become acquainted
with this preferred Power Su 3plei
the latest catalogue of Carter pscehrts will b, sant upon request

1609 Milwaukee Ave. Carter, a well known name it radio for over twenty years. Cable: GenemobIR

CHEMICAL FUNCTIONS
(Continued from page 100)

cedure. For example, it is often
of importance to know the stage of
polymerization of resin impregnated
material such as laminated bake-
lite, molded coil tube materials, im-
pregnated paper, etc.

The acetone extraction method
whereby the acetone extractable
material has been used as a meas-
ure of non -polymerization is of
some value with a given, known
resin. However, when insulating
materials of this type are submitted
by different manufacturers, manu-
factured of resins, and perhaps
plasticizers, not known to the user,
the acetone extraction method be-
comes unreliable and other tests
must be substituted. A. R. Dunton
in the "Journal of the Institution
of Electrical Engineers," Volume 90,
Part 1, No. 35, November 1943, has
described a piece of apparatus for
the purpose of evaluating the de-
gree of polymerization of synthetic
resin varnish coated paper which
may be said to be appropriate to
many similar materials.

Basically, the apparatus "consists
of a horizontal elecrically-heated
cylinder, 51/4 in. diameter by 4 in.
wide, round the surface of which
are wound two complete turns of a
2 -in. ribbon of treated paper when
subjected to a tension of 350 gram-
mes. The heat produced by the elec-
trically -heated cylinder causes the
resin used on the paper first to
soften, then to melt and finally to
harden, at which stage adhesion
occurs between layer and layer, so
that when the cylinder is allowed
to unwind slowly this adhesion
reaches a stage where no further
unwiding occurs. The number of
degrees of rotation of the cylinder
can be taken as the greenness num-
ber." Expressed differently, the
number of degrees of rotation of
the cylinder may be taken as a
measure of the degree of polymeri-
zation.

Other special tests mentioned by
Mr. Dunton include apparatus for
testing moisture resisting proper-
ties of various varnishes, paints
and enamels; a method and appa-
ratus for determining plastic yield,
etc.

The latter comprises essentially a
bottle filled with water and invert-
ed on the sheet of paper under
test. The paper sample rests on a
flat brass plate. "The bottle and
the plate are connected in series to
a low -voltage battery and a deli-
cate milliammeter as illustrated.
The test consists in noting the
number of seconds that elapse be-
fore the current passing through
this circuit reaches a selected fig-
ure. With absorbent papers this
period may be 5-20 secs., whilst
with a non-absorbent paper such
as grease -proof the period may be
as long as 600 secs."
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"Nails" for
HITLER'S COFFIN

Milling machine designed and
built by Remler for difficult opera
bans requiring precision accuracy.

THE ENGINEER who helped design this special machine

has a son in the South Pacific, the girl who feeds in the "nails"

has a boy friend with General Patton. Like other Americans

with a stake in Victory, these Remler workers take a personal

interest in improving techniques to lower costs and speed up

deliveries. For complete sound transmitting systems; radio;

plugs and connectors and other electronic components in metal

and plastic, consult . . .

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

REMLER
SINCE 1918

announcing S Communication fiuipmant

PLUGS &
CONNECTORS
Signal Corps  Navy Specifications

50-A
54

55
56
58

59
60

Types: PL

61 74
62 76
63 77
64 104
65 108
67 09
68 112

114 150
119 159
120 160
124 291-A
125 354
127
149

N A F

1136.1

No.

212938-1

PLP PLQ PLS

56 65 56 65 56 64
59 67 59 67 59 65
60 74 60 74 60 74
61 76 61 76 61 76
62 77 62 77 62 77
63 104 63 104 63 104
64 64

OTHER DESIGNS TO ORDER
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12000 Series
Transmitting Condensers

Rigid heavy channeled aluminum end-
plates. Isolontite insulation, polished or
plain plate edges. One piece rotor
contact spring and connection lug. Com-
pact, easy to mount with connector lugs
in convenient locations "Designed for
Application."

Available in standard peak voltage
ratings of 3000 and 6000. Single and
split stator types. Capocities up to 150
mmfd at 3000 volts.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

s-RAY"ITBE
I Continued from page 79)

problem o f insulation for the
cathode heating system is solved
by the use of a generator driven by
the moving belt and thus insulated
from the ground end of the system.
The 12 kv steps are obtained by a
resistor bleeder network across the
generator output.

The difficulties of producing such
a tube were enormous. For exam-
ple, there are 300 feet of glass -to-
n -fetal seal in each tube. This is
more than in 1000 ordinary X-ray
tubes. The seals must not only
stand external atmospheric pres-
sure but from 200 to 400 lb. of air
pressure surrounding the outer sur-
face for insulating purposes. The
problem of sealing the metal rings
between the glass rings is accom-
plished by a combination of gas
fires and induction heating. The
gas fires soften the glass while in-
duction heating is used to bring
the temperature of the metal ring
to such a point that the correct
oxide formation takes place to pro-
duce a strong seal. The tube is
built on a vertical lathe and the
column is so accurately aligned that
a deviation of less than 0.020 in.
occurs from top to bottom in spite
of the number of junctions.

Most of the applications of this
new tube are war secrets. However,
many things are expected of it. For
example, for deep therapy treat-
ment of cancer it is almost twice
as effective as a 200 kv X-ray tube
for the same skin dose.

The greater penetrating power of
super -high voltage X-rays makes it
possible to produce a strong dose
below the surface of the skin with-
out subjecting the surface layers
to the harmful dose.

Since the transmission type target
used in this tube produced the
major X-ray intensity along the
same line that the electrons are
traveling, the intensity distribu-
tion angle of the X-rays from the
target decreases as the voltage in-
creases and it is considered prob-
able that for many applications
about 4 million volts may be the
upper practical limit for tubes of
this type. Otherwise the X-ray
beam angle becomes so sharp that
it is difficult to cover a large
enough area at close ranges.

Pliileti's Tele Boosters
Seven relay, or booster, stations

for television are to be established
by Philco Radio and Television
Corp. Three of them are to be in
Havre De Grace and Sappington,
Md., and Honeybrook, Pa. They are
to operate in channels 13 and 14,
will be of 15 watts video and 10
watts audio. The other four to
operate on channels 11 and 12 will
operate from similar locations, with
the same power.

READY TO
ATTACK NEW

PROBLEMS

akair IP, 

SY

'PS

BELL was ready to step up to the
production ''firing line'' in a hurry
when war brought urgent demands
for new types of electronic sound
equipment because Bell hod aimed
years of study, research and experi-
ment at the day when electronics
would come of age. Now, with the
production of electronic sound de-
vices that are proving to be master
weapons in wartime roles, BELL En-

gineers are gaining still further knowl-
edge of this science. They will again
have a head start-in applying elec-
tronics to new peacetime needs.

INSTANT CONTACT
BY VOICE: BELfone speeds pro-
cuCI on, streamlines management with
complete vocal contact between all ex-

ecutives, offices, departments.
Instant fingertip control. All

desirable special featuresavail-
able. Write.

B

:41

one

BELL
SOUND SYSTEMS, Inc.
1195 Essex Ave., Colombo: 3, We
Export: 4900 EecIli Are., Clevelald 3, Me
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COMMUNICATIONS!

The Telephone Talks! "Mr. Watson, come here, I want you!"-this
sentence uttered by Alexander Graham Bell on the evening of
March 10, 1876, was the first ever transmitted by telephone. This
great event soon led to the beginrthigs of the Bell Telephone
System-for which Western Electric has been the manufacturer
ever since 1882.

EVEN BEFORE the first of these events Western
Electric-founded on November 18, 1869-was
making electrical communications equipment.
Bell Telephone maker since '82-pioneer in radio
since its beginning-the Company today is the
nation's largest producer of electronic and com-
munications apparatus for war. In the peace
that's coming, count on Western Electric-with
its unique 75 -year experience-for continuing
leadership.

During the 6th War Loan Drive, buy more Bonds than ever!

ANNIVER344,,,

Western Electric
ARSENAL OF COMMUNICATIONS EQUIPMENT

The Telephone Spans the Continent! On January 25, 1915, Alexander
Graham Bell talked once more to Thomas A. Watson on a mo-
mentous occasion-the first time a telephone message crossed
America. This great advance was made possible by the nse of
Western Electric vacuum tube repeaters-the first of many mil-
lions we have produced for the Bell System.

Radio Telephone Spans the Atlantic! Just before dawn en October 21,
1915, the first spoken words spanned the Atlantic-transmitted
from Arlington, Va., r.n.1 received in Paris by radio telephone
apparatus designed and made by Western Electric. Out of this
pioneering came world-wide telephony-broadcasting-aviation,
marine and mobile radio

ELECTRONIC INDUSTRIES November, 1944



The /Yew

DUMONT
TYPE I'li

PapeA

CAPACITOR

"OURASEALEO"
for high tem-
p OOOOO ER uses.
No END WAX
to run out.

PAT. PEND.

BUY
MORE
BONDS

The New Dumont
-DURASEALED" has

its ends sealed in

 Bakelite Resinoid
therefore they can-
not drip out under

 any temperature ...
they are highly
moisture -proof.

Suitable for opera -
Hon for require-
ments of 95')/o to
100°/0 humidity.

If your Jobber
cannot supply
you write us.

DUMONT
ELECTRIC CO.

00011 s 00
CPCiTONS IOU (WIRY 2100111IMINT

341 HUBERT STREET NEW YORK. N Y

SOUND AMPLIFICATION
Continued from page 87)

associated coupling channels, and
that of the amplifier. The latter
can, of course, have modified char-
acteristics to compensate to a de-
gree, other deficiencies in the
system since the low power require-
ments of 15-20 watts does not con-
stitute an arrangement that is un-
wieldy. and simple compensated
feedback circuits are quite effective.

The curves Fig. 5 show one sound
pressure 'frequency curve with the
circuit set-up by which the meas-
urements were made. A curve rep-
resenting speaker input power at
the same frequencies is also shown..
This represents a combination se-
lected for speech operation over
wide areas. Variations in both the
modulating unit and the associated
equipment are applied to increase
the output at higher frequencies
when music is to be handled.

SUPER -FM USES
(Continued from page 78)

pensation will give the contact
lock -in range beyond the knee of
the curve.

The lock -in range depends upon
the amount of quadrature current
that can be developed by the tube.
The tube should have a fairly high
zero -bias plate current and a fairly
high mutual conductance from
the No. 1 grid to plate. This as-
sures large pulses of plate current
which produce the required reac-
tive current.

The primary effect of IF selectiv-
ity is to attenuate the voltage on
the No. 1 grid as the signal fre-
quency moves down the side of the
selectivity curve. This means that
the band -width of the IF amplifier
will affect the lock -in range. The
range falls off very rapidly when
the applied voltage falls below the
knee of the curve, and the ampli-
fier should be designed so it is
broad enough to assure sufficient
voltage to lock -in the oscillator at
the maximum frequency swings
encountered and also to provide
for drift and mistuning.

The lock -in range will increase
somewhat with increased mutual
inductance from the tank coil to
the feedback winding. Fairly tight
coupling should be used for in-
creased range. A method which
can be used to increase the lock -in
range is to tune the feedback wind-
ing to the second harmonic of the
oscillator as shown in Fig. 2. Ca-
pacitor C is chosen to tune the
grid circuit to 1720 kc. This builds
up to the second harmonic which
in turn causes an increase in the
fourth and sixth harmonics be-
cause of the nonlinearity of the
tube.

A modification of the frequency -
dividing FM receiver has been de-
veloped by which its ability to se-
lect between desired signals and

In four models for various resist-ance1ranges from 100,000 ohms to1
100,000 megohms and with 250 or
500 v. D.C. bridge source voltage.
 Accurate to within 500 from 1 to
15 on scale, and as close as readable
on remainder of scale.
 Operating entirely from A.C. power
line. Self-contained D.C. supply for
electron tube and bridge circuit. Un-
affected by line -voltage fluctuations.

Automatically charges condensers
and high -voltage cables for rapid testing.

 Hardwood case. Slide -hinge remov-
able cover. 8 "I. x 7"h. v 534"d. 614 lbs.

 Type MB Megohm Bridge is a
rapid, accurate instrument for rou-
tine insulation tests. Compact. Por-
table. Simple operation: non -lab-
oratory workers can secure accu-
rate, instantaneous results. Elec-
tron -ray null indicator replaces
usual delicate galvanometer. In-
valuable for testing electrical and
electronic equipment insulation,
leakage in cables and wiring, mois-
ture content, etc. Typically an "In-
dustrial Instrument."

 Write for bulletin . . .

Indus/ria/

Ins/rumen/5:

PLANT and OFFICES:

11 POLLOCK AVENUE

JERSEY CITY 5, N.J.
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Perfection is Our Aim.
In every industry there are various methods of turning out
products for similar use requirements. Usually there is one best
way -a way based on developing and following certain tested
tec iniques - proved processes that in themselves guarantee
uni'orm quality every step of the way.
James Knights owes its reputation for unquestioned dependabi-
lity to a steadfast determination of finding the one best way
of carrying out every manufacturing operation. The culmination
is c certainty - the positive assurance of better operating per-
formance for every James Knights Crystal.

The JAMES KNIGHTS Co.
SANDWICH, ILLINOIS
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Now! A FULL RANGE

of

ntielluse
EXTRACTOR POSTS
Available for fuses: 3 A G, and 3 A B;
4 A G, and 4 A B; 5 A G, and 5 A B;
8 A G; Hi -Amp Fuses.

Fusible Binding Posts; Fusible
Meter Posts.

ADVANTAGES OVER
OPEN MOUNTINGS

Take little panel space. Fuse re-
placement from front of panel.
Shield fuses from ambient temper-
atures. Fuses blow more consis-
tently at rating.
Easiest means of changing fuses.
Shock -proof.
Fuse not lost by dropping out. Can
be removed from knob only by
hand.

For TODA Y'S FUSE PERFORMANCE,

PROTECTION, EASE OF HANDLING
Electrically- welded side terminal
resistant to extreme heat, shock and
vibration. Knob and body molded
black bakelite-thorough insulation.
Spring -activated contact maintains
positive contact. Fuse grip permits
full visual shock -proof inspection.

UNDERWRITERS' APPROVED

Extractor Post No. 341001 (Old No.
1075-S )for 3 A G, and 3 A B fuses. Tool -

operated. Cutaway shows welded side
terminals and other Littelfuse features.

Extractor Post No. 342001 (Old No.
107 5-F ) finger -operated.

Send for new Littelfuse Extractor Post Bul-
letin. Illustrations, diagrams, applications.
Range from heavy duties to most delicate
instruments. Write nearest office.

[r LITTELFUSE
LI

INCORPORATED
200 Ong St., El Monte. California

4757 Ravenswood Av.,Chicago 40,111.

undesired signals or noise is fur-
ther extended. Fig. 5 is a block
diagram of this modification.

The locked -in oscillator used in
this arrangement is likewise de-
signed to operate at one -fifth of
the intermediate frequency. The
normal lock -in range of the oscil-
lator, however, is restricted to only
20 to 35 per cent of the frequency
variation range required for re-
ceived signals. This very restricted
lock -in range is extended by means
of a reactance tube arrangement
so that the oscillator will follow
the maximum frequency variations
of received signals.

The audio frequency potential
developed at the discriminator -
rectifier combination is applied
through a phase correcting net-
work to the reactance tube to cause
the reactance tube to shift the os-
cillator resonant frequency so that
at any instant its frequency is such
that the limited lock -in range will
permit it to lock in with the re-
ceived signal. The amplitude of
the control potential applied to the
reactance tube is normally kept
slightly below the value which
would shift the oscillator to the
correct frequency, assuming that
the oscillator had no lock -in range.
In other words, for 100 per cent
modulation the reactance tube
shifts the oscillator frequency by
slightly less than ± 15 kc.

Superaudible frequency modula-

tion noise components applied to
the input circuit of the lock -in os-
cillator may appear in the oscilla-
tor output circuit. The phase cor-
recting network, however, may be
designed so that these components
either are not fed back to the re-
actance tube at all or are not fed
back in such phase and amplitude
as to permit the oscillator to follow
them.

The effect of the reactance tube
arrangement on adjacent channel
selectivity is also of interest. As
the output potential of the discrim-
inator -rectifier and hence the po-
tential applied to the reactance
tube varies over the useful portion
of the discriminator characteristic
(the linear portion of the charac-
teristic) the effect of the reactance
tube is to shift the oscillator fre-
quency in the same direction as the
frequency changes which give rise
to the demodulator potentials.

If, on the other hand, a signal
on the adjacent channel could
reach the discriminator circuits
and produce potentials caused by
frequency variations over the side
of the discriminator characteristic,
the phase of the potentials applied
to the reactance tube would be
such that the effect of the react-
ance tube on the oscillator would
be to reverse the direction of the
oscillator frequency change.

That is, the reactance tube can-
not shift the oscillator frequency

ENGINEERS
AND

DRAFTSMEN
Large Maryland manufacturer of radio and electronic equipment has
immediate permanent openings for persons with the following
experience:

Furniture design draftsmen for detailing radio cabinets
Draftsmen and Detailers with experience working on sheet metal
parts for radios

Mechanical parts Detailers capable of working from both sketch and
layout

Radio receiver and transmitter engineers, seniors and juniors
Mechanical layout draftsmen
Electrical draftsmen
Top salaries will be paid for well qualified personnel

ADDRESS BOX 950

ELECTRONIC INDUSTRIES
480 Lexington Avenue New York 17, N. Y.
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WITH MOUNTING ACCESSORIES

TYPE 108-B two -stage Amplifier

provides transformer input impedances
for either 30 or 250 ohms with nominal
output impedance 500 or 8 ohms. Vori
able gain 65/105 db. with electronic
volume control. Frequency response bet-

ter than -s 1 db. 30/16,000 c.p.s. Power
output +43 V.U. (20 watts) with less
than 5% RMS harmonic content. Noise
level full gain 56 db. below full output.

THE108 SERIES consist of four different amplifiers available simply by changing one or two small
input panels on the master chassis. Except for these input panels all amplifiers hcve the same transmission
characteristics. Input impedance, gain and noise level depending on types listed below.

These units are designed for the highest type audio service having gain -frequency characteristics better than

1 db. 30/16,000 c.p.s. Power output  43 V.U. (20 watts) with less than 5% RMS harmonic content.

TYPE108-A two -stage Amplifier provides transformer input for

either 600 ohm or bridging. 600 ohm input fixed gain 61 db. Bridging

input variable gain 6/46 db. Noise level 68 db. below full output.

TYPE108-B as illustrated and described above

TYPE 108-C combines the input channels of the 108-A and 108-B

Amplifiers. Channel 1-600 ohm input variable gain 20/60 db.

Bridging input variable gain 2/42 db Channel 2-high gain 30/250

ohm input variable gain 62/102 cb. with electronic volume control.

Noise level 56 db. below full output.

TYPE108-D two -channel eacit 30/250 ohm input. Either channel

variable gain 62,102 db. with electronic volume control. Noise level

56 db. below full output.

MOUNTING ACCESSORIES
TYPE 202-A Wall Mounting Cabinet permits universal installation of 108 Series Amplifiers

to any flat surface. Well ventilated and designed for maximum accessibility, servicing and

convenience of installation. Standard aluminum gray finish.

TYPE 9-A Modification Group permits 108 Series Amplifiers to mount on standard 19"

telephone relay racks. Occupies 7" rack space. Allows servicing from front of rack.
Standard aluminum gray finish.

The Lange vinCompany
SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING

NEW YORK

37 W. 65 St., 23
SAN FRANCISCO LOS ANGELES

1050 Howard St., 3 1000 N. Seward St., 38



PRECISION PARTS

ACE MACHINING
ON THE BEAM

This is a vital part of an air -borne
instrument. Its beam picks out a
bomber's target below the clouds. It
helps bring the crew home safely
after the mission. It helps avoid
mid-air collisions.

Ace manufactures these parts
complete from stainless -steel bar-
stock. Each piece is roughed out on
a screw -machine and then the
square milled on the end. It is then
cylindrically ground and the flats
are surface -ground. After complet-
ing these operations, the threads are
ground from the solid blank.

Working with close tolerances on
a mass -production basis is an Ace
accomplishment that offers many
worthwhile advantages. If you are
thinking in terms of small parts or
assemblies, it will pay you to con-
sult with Ace. Send sample blue-
print or sketch for quotation.

ACE MANUFACTURING CORPORATION

for Precision Ports

1239 E. ERIE AVENUE,
PHILADELPHIA 24, PA.

A Complete Service Under One Roof

Whether your job requires machining,
grinding, or stamping ... and whether
it involves drilling, threading, or hard-
ening ... Ace is set-up to handle each
operation. Responsibility at Ace is not
divided. Time at Ace is not wasted
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so that it will lock in with the sig-
nal on an adjacent channel be-
cause the circuit elements are so
designed that if a frequency of the
oscillator were to change beyond
the, useful range of the discrimina-
tor and towards the adjacent chan-
nel, the phase and magnitude of
the potential applied to the react-
ance tube would shift in such a
manner that the oscillator fre-
quency would be shifted away from
the adjacent channel frequencies.

As a part of an experimental in-
vestigation of the new receiving
system, work was carried on with
two identical commercial receivers.
One was modified by incorporating
the locked -in oscillator and reduced
range discriminator, shown in Fig.
2, in place of the two -tube cascade
limiter and the discriminator used
in the original construction. The
other receiver was used for com-
parative tests in the laboratory and
field. This procedure was repeated
with two identical laboratory re-
ceivers constructed along conven-
tional lines.

It should be noted that the
locked -in oscillator circuit shown
in Fig. 2 is representative of the
receiving system illustrated by the
block diagram in Fig. 1. This ar-
rangement was used in preference
to the modification illustrated by
the block diagram in Fig. 5 because
it was less complicated and, there-
fore, considered more suitable for
commercial receivers.

Lock -in requirement
With the arrangement shown in

Fig. 2 an IF signal of about one volt
on the No. 1 grid of the oscillator
tube was required to provide the
desired lock -in range of approxi-
mately ± 110 kc. The frequency
range in excess of the ± 75 kc re-
quired for the normal modulation
of a received signal is provided to
take care of the mistuning by the
user, frequency drift of the hetero-
dyne oscillator and overmodulation
at the transmitter. The oscillator
voltage developed at the discrim-
inator was between 20 and 30 volts.
From the foregoing, it is apparent
that the receiver should be suffi-
ciently sensitive to produce one
volt on the No. 1 grid of the oscil-
lator to provide satisfactory recep-
tion of a desired signal.

The results of selectivity meas-
urements, made by the two signal
method, are shown in the chart. In
these tests, the receivers were tuned
to a desired signal of 100 Av, with
400 cycle modulation and a devia-
tion of ± 25 kc. An interfering
signal, modulated with 1000 cycles,
and a deviation of ± 25 kc, was ad-
justed in signal strength and fre-
quency to give an interference out-
put 30 db below the 400 cycle
output. A considerable improve-
ment in selectivity, especially for
the entire adjacent channel, is
shown with the receiver employ-

FULL -

ELECTRONIC

SEAM WELDER

CONTROLS
A new degree of flexibil-

ity of timing adjustment
combined with the ultimate
precision of full -electronic
control of every phase of
seam -weld timing, is pro-
vided in two Weltronic
cabinet model interchange-
able panel type timers.
Compact, easy to install
and service, the controls
are adaptable to old as well
as new machines.

Both the Model 440 and
1$41 have independent ad-
justments for heat and cool
time in 1 to 30 cycle steps.
In addition, the model 40
can also be used for pulsa-
tion or spot welding at the
flick of a switch.

Timing is synchronous,
phase shift heat control is
provided,
contactors
are Igni-
tron type.
Eliminates
line surges,
double -fir-
ing and
mis-firing.

Ask for
Bulletin
WT -40-41

COMPANY
DETROIT 19, MICH. i
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JUST AROUND THE CORNER
I \ I I 1.1", persons corresponding with us have

noted a new address . . . 275 Massachusetts Avenue.
We've moved our engineering and general business
offices into a remodeled building at this location. It's
just around the corner from 30 State Street, which is
still ours, and which is now devoted exclusively to
manufacturing.

For a long time we have felt the need for rearrang-
ing our space; for one thing we have been badly
cramped in the shop; and our engineering department
has been spread over several floors and mixed up with
many other activities.

The new building, which is connected by ramps on
two floors with the older one, provides about 30 per
cent more manufacturing space, -and allows all of the
engineering department to be on one floor.

Under pressure of

VARIAC

the war we have expanded our
output in several ways. We have
let out the manufacture of sev-
eral instruments to subcontrac-
tors; we have turned over the
designs, drawings and models of

several instruments to other manufacturers for their
exclusive use; we have rented considerable extra space
in two outside buildings, in one of which we have
contracted for a large number of war -time workers
under our own foremen.

After the war when the armed guards have left us,
we hope that you will come to see our new laboratories
and offices. In the meantime we continue to devote
our energies to filling war orders for electronic lab-
oratory test equipment.

PAM

C Merr.

30 STATE STREET

LE3
[EEijE 11R]

1:110

GENERAL. RADIO COMPANY
Cambridge 39, Mass.

NEW SORE

CHICAGO

MADE ONLY BY LOS ANGELES
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* Hundreds of thousands of these
Clarostat power rheostats are now
in daily use. They are standard
equipment in planes, radio, elec-
tronic, and industrial equipment.
They are proving that "they can
take it"-and then some.

* trite for
Literature .

,..r,

rC

r_ .

LAR°SaTra

'b

CLAROSTAT MFG CO Inc 2851 N. 6to St., Brooklyn, N.Y.

ing the frequency dividing locked -
in oscillator system.

It should be noted that with an
increase in interfering signal, a
point of oscillator break-out may
always be reached. The level of
interfering signal at which break-
out occurs is higher than the -30
db interference level. The improve-
ment in adjacent channel selectiv-
ity, shown by these curves, is equiv-
alent to the addition of two IF
stages in the receiver.

Oscilloscopic investigations of the
effects of impulse interference with
both modulated and unmodulated
signals were made with the four
receivers. The results indicated a
general superiority in noise reduc-
tion for the frequency dividing
locked -in oscillator system.

Field tests showed the receivers
using the new receiving system to
be considerably more selective with
respect to adjacent channel inter-
ference than conventional com-
mercial receivers. More distortion
was, however, encountered when
the locked -in oscillator receivers
were tuned so that the signal was
received at the edges of the re-
ceiver response characteristic than
was obtained with the conventional
units. This is due to the oscillator
break-out characteristic and the
fact that the voltage at the dis-
criminator remains fixed irrespec-
tive of the signal applied to the
oscillator. In general, it can be

Subject:
BASIC

ELECTRONIC COMPONENTS

To:
New England Manufacturers,

Jobbers, Schools and
Laboratories.

We represent leading manu-
facturers of basic electronic
components - chassis, coils,
condensors, relays, resistors,
sockets, solder, transformers,
timers'-dependable sources
accustomed to meeting strict-
est specifications and delivery
schedules

Nineteen years of ex-
perience are your guar-
antee of intelligent, sat-
isfactory service.

*Our index gives the com-
plete listing-yours for the
asking if you are in N. F.

HENRY P. SEGEL CO.
Manufacturers Representatives

Field Engineers

221 COLUMBUS AVENUE
BOSTON 16, MASS.

Telephones KENmore 301.2-6333
Branch Office in Hartford,

Connecticut
Tel. Hartford 2.9859

llirelagf
ELECTRICALEQUIPMEIT

60.feefenTOUGH
POWER PROBLEMS
Whether you need rugged, stur-
dy dependability for today's
battle conditions-or designing
foresight for tomorrow's sales
markets - Winco can help you
with special rotary Electrical I

Equipment. Our engineers are
at your service. Consult them I

when you have a problem in
volving-

 Built-in and Shell Type
Motors

 Adjustable Speed Motors
 Synchronous Motors

 Rotary Electrical Equip-
ment for Aviation

 Dynamotors and Inverters

 Motor Generator Sets

 Railroad Car Lighting
Generators

1.4fCaR07-47R9
ELECTRICAL EQUIPMENT
ININCNiUtGER CORPORATION.. .11100ACITTJOITI
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o convert paper plans

to sheet metal products is

Xtb.11,V\JOB

Give us the specifications or plans for your sheet
metal requirements, and KARP will produce a
superior finished product because ...

* We have engineers and craftsmen with a
"golden touch" to create anything in sheet
metal.

* We have complete metal working facilities,
including hundreds of stock dies to lower or
eliminate die costs.

* All orders are custom built with typical
KARP ingenuity.

* Competitive prices! Prompt deliveries!

SUPPORT THE SIXTH WAR LOAN DRIVE

izk
Sales

Representatives2/6 44
&-re

ec't-al.ealailaa,2

)1\111114A1111111A000CI5 CO Ilitj
126 30th STREET  BROOKLYN 32, N. Y.
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DANIEL KONDAKJIAN

TUNGSTEN
LEADS

OKI SPOT WILDER . the DANIEL EON.
DAKPAN h,gh effic;ency ,poi welder offer.
h,gh speed pfoduthon odanloge. e.eflie of
imoodioso considoroiloo. sodoy.

N

elect/tome
DANIEL KONDAKJIAN experience in the
manufacture and fabrication of high qual-
ity Tungsten leads is both extensive and

all-inclusive. Prcducts include rigid and flexible
leads for critical installations in every type of elec-
tronic apparatus and equipment.

DANIEL KONDAKJIAN engineers and technicians are
available for lun3sten lead collaboration. Inquiries
pertaining to pos -war specialties are invited.

THE ENGINEERING CO.
27 WRIGHT STREET, NEWARK 5, NEW JERSEY

SERVING ON WORLD WIDE BATTLE FRONTS

GROVES
umite wawa

RESISTORS

ri

Highly accurate
and precision built
of only the finest
quality materials.
Widely used for com-
munication and control
applications in every
branch of the Armed
Forces. Available in both
high and low temperature
coatings corresponding to
the joint Army -Navy specifi-
cations covering Class 1,

Grade 2, and Class 2,
Grade 1 resistors. Catalog
upon request.

GROVE S
CORPORATION
CAPE GIRARDEAU MISSOURI

stated that an increase in distor-
tion, when tuned to one side of a
desired signal, goes hand -in -hand
with increased adjacent channel
electivity in any type of radio re-

ceiver. Some observers felt that
this effect assisted in properly
tuning the receiver.

An experimental receiver was
also constructed incorporating the
modified arrangement illustrated
by Fig. 5. Although the tests on
this receiver were not as extensive
as those on the receivers in which
the Fig. 1 arrangement was used,
they did indicate that the modified
circuit possessed superior noise re-
ducing and adjacent channel selec-
tivity characteristics.

I Ur. Beers' paper. presented first at the
National Electronic Conference in Chicago
and later at the IRE 11ew York Chapter
meeting Net'. I. is to be published in full
in the IRE. Proceedings for December.-
Editor.I

CONFERENCE
I Continued from page 931

lowed by an amplifier and a cathode-ray
oscilloscope. The bridge circuit most frequently
used is essentially a modulator and the signal
applied to the cathode-ray oscilloscope is an
amplitude modulated wave. Several methods
for determining whether the bridge unbalance
is due to tension or cotnpression were described
in the paper.

Industrial high f re.q..f.tacu
heat hag

High Frequency Heating of Conductors and
Non -Conductors-- -C. .1 Madsen M.
Baker (Westinghouse : The theoretical con-
cepts of the phenomena of heating conducting

l materials and non -conducting materials were
presented which permit hf heating problems
to be calculated and the economic factors
determined from a study on paper. Inductive
heating applications frequently require con-
siderable development work with the parts to
be heated, mainly the details of the coil de-
sign, which cannot be determined from calcu-
lation alone.

The Use of Radio Frequencies to Obtain
High Power Concentrations -Wesley Roberds

Radio Corp. of America I The use of radio
frequencies makes possible the application of
power to metal objects in concentrations up to
100 kw per sq. inch or 20,000 kw per cu. in.
under favorable conditions, together with abil-
ity to control temperature and temperature
gradients accurately. This paper discussed the
optimum performance of electronic heating
units.

New Methods and Techniques in High Fre-
quency Heating-Eugene Mittelmann (Illinois
Tool Works : Increased efficiency and greater
effectiveness can be obtained if generators are
designed which are able to deliver a constant
rated power to a varying load. This paper
described means for achieving that end by
appropriate impedance matching methods. Both
induction heating and dielectric heating gen-
erators, up to 20 kw useful high frequency
output, were described. In the induction heat-
ing generator the rematching takes place auto-
matically at the magnetic point of trans-
formation. In dielectric heating units, where
the heating cycle is considerably longer than
the one used in induction heating, the re-
matching is continuous,

Typical Industrial Electronic Applications-
R. M. Scrota Allis-Chalmers Mfg. Co.): This
paper surveyed electronic applications in three
fields: I I Instrumentation: Including discus-
sion of counters, frequency rate and speed in-
dicators, turbidity meters, shock measurements,
and thermal indicators and alarms. (21 Con-
trol: Current, voltage, frequency and speed
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WITH THE 6TH WAR LOAN!

C.tfic,...1 U. 5. M..r..ke Corps Phcro

/0i0v#Wv,r.s0-"OUT FRONT!"

Victory depends upon materials-as well as men!
To keep our American forces "closing in" overseas,
you and every other manufacturer here at home

must keep on making "Out Front" War Bond Quotas!

This means action now on every point in thetfighting
8 -Point Plan to step up Payroll Deductions. For in-
stance, have you a 6th War Loan Bond Committee,
representing labor, management and other important
groups in your company? Selected Team Captains

yet-preferably returned
veterans? If so, have you
instructed them in sales pro-
cedure-and given each
the Treasury Booklet, Get-
ting the Order?

How about War Bond quo-
tas? Each department-

and individual-should have one! Assigning respon-
sibilities is vital, too! Have you appointed enough
"self-starters" to arrange rallies, competitive prog-
ress boards and meeting schedules ? Are personal
pledge, order or authorization cards printed, and
made out in the name of each worker? Planning
for resolicitation near the end of the drive? Your
State Payroll Chairman is ready now with a detailed
Resolicitation Plan. And, have you contracted for
space in all your regular advertising media to tell
the War Bond story?

Your positive Yes to all points in this forward -to -
victory 8 -Point Plan assures your plant meeting an
"Out Front" Quota in the 6th War Loan-and speeds
the day of unconditional surrender!

The Treasury Department acknowledges with
appreciation the publication of this message by

ELECTRONIC INDUSTRIES

This is an official U. S. Treasury advertisement-prepared under the auspices
of Treasury Department and War Advertising Council.
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TECHNICAL
NOTES

Excerpts from New Home
Study Lessons Being Pre-
pared under the Direction
of the CREI Director of

Engineering Texts

Circuit
Equivalents

The November issue of CREI
NEWS continues with a discussion of
Circuit Equivalents.

First the meaning of physical real-
izability is taken up and examples of
circuits ate given that are physically
realizable in one form of configura-
tion and not in another. Then the
general problem of network synthesis
and analysis is discussed so that the
reader will be able to appreciate what
is meant when it is desired to have
one circuit equivalent to the other on
a two -terminal basis or on a four -
terminal besis.

Part II together with Part I which
appeared in last month's issue will
enable the reader to understand, more
completely the significance of the
practical examples that are to follow
in subsequent issues.

In case you are not aware, these
articles, which appear in the CREI
NEWS, monthly house organ of the
Capitol Radio Engineering Institute,
are exaniples of the material appear-
ing in our advanced lesson section
that we believe will be of interest to
practicing engineers and students
alike. If you hate not already writ-
ten for a free copy, do so now and
become better acquainted with our
activities.

These articles are available free
of charge. Simply write to the In-
stitute and request the November
issue of "The CREI NEWS" con-
taining the article on "Circuit
Equivalents."

The subject of "Circuit Equiva-lents" in but one of many that are
being constantly revised and added to
CREI lessons by A. Preisman, Director
of Engineering Texts, under the per-
sonal supervision of CREI President,
E. II. Matzke. CREI home study courses
are of college ealibrs for the profes-
sional engineer and technician who
recognises CREI training as  proven
program for personal advancement in
the field of Radio-Electronies. Com-
plete delils of the home study courses
sent on request. . . . Ask for .76 -page
bookies.

CAPITOL RADIO
Engineering Institute

F.... H. RIETZKE, President
Home Study Courtes in Practical Radio -

Electronics Engineering for Professional
Self -Improvement

Dept. E1-11, 3224 -16th St.. 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.
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Electronic Editors Wanted
Experienced publishing organization needs thoroughly
qualified editorial men and technical writers in

ELECTRONIC ENGINEERING FIELD

Must be familiar with industrial -electronic or
communications applications.

Write fully, outlining training and experience,
and salary expected, to

BOX 888

ELECTRONIC INDUSTRIES
480 Lexington Avenue

New York 17, N. Y.

G.E INDICATOR LAMPS

Vibration -proof Lock -on Cop With
or without adjustable "Dimmer" feature
 Choice of five colors  Well -insulated
plastic body  Rugged construction
Easy to mount  Light weight.

For complete details, write to

GENERAL fl) ELECTRIC ELECTRONICS DEPARTMENT
SeEN ECTADY, NEW YORK

177,C5

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
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Wars won't wait. Years ago many developments extended
over periods of years and in some plants, still do.

But the tremendous amount of experience and skill that we
have accumulated in the fifty years since F. M. Locke made
the first wet process insulator has already laid much of the
ground work that enters into every development.

Your problems may be tough and they may take longer than
three weeks, but when you turn them over to us, you can
be certain of this :-Our facilities for research, design and
manufacturing are so comprehensive that there will be only

a minimum lapse of time between the idea and the finished

product.

INSULATOR
CORPORATION

LEADERS IN CLAYRAMICS

A COMPLETE
"CLAY"RAMIC

SERVICE
for every electrical, chemical and
mechanical application.

Locke has unrivalled facilities for the
production of fired clay pieces by
every known method.

(1) Dry Process-Porcelain and
Steatite

A process ideally suited to the
production of certain pieces with
reasonable tolerances and ade-
quate mechanical and electrical
strength.

(2) Vactite Process - Porcelain and
Steatite

A process developed by Locke
for forming intricate pieces.
Close tolerances. Mechanical and
electrical strength almost equal
to wet process.

(3) Wet Process - Porcelain and
Steatite

The standard process for the
production of high voltage in-
sulators, and porcelain for
mechanical and chemical applica-
tions. Exceptionally strong
mechanically and electrically.

Locke Wet Process porcelain and
Locketite is produced by the follow-
ing methods, the selection of method
depending upon the piece.

(1) Pugging (5) Jiggering
(2) RamExtrusion(6) Plastic Press
(3) Wet and Dry (7) Core Casting

Turning (8) Drain Casting
(4) Plunging (9) Throwing
and certain other methods which at
the present have only limited
application.

Other clayramic products will be
available in the future to meet special
conditions. Whatever your prOblem,
our experienced electrical, mechanical
and ceramic engineers will be glad
to help. Their services have resulted
in material savings in money, time
and critical materials to other manu-
facturers. Perhaps they can help you.

BALTIMORE,
MARYLAND
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NORTON 0E3
Hand Calibrated

for Your Exact Needs
The scales of Norton Instruments
are hand drawn and hand calibrated
to meet your special requirements,
thus assuring accuracy at every
reading point.

RUMENTS

Furnished for both switchboard and
portable use. Magnetically shielded.
Hardened, specially ground pivots, sup-
ported by sapphire jewels.

Norton has served the industrial and
marine fields for fifty years. Wherever
accurate measurement of electrical
units is called for, there is a Norton
Instrument to meet the requirements.

Send for our new catalog

NORTON Electrical Instrument Co.
85 HILLIARD ST., MANCHESTER, CONNECTICUT

108 ADS
cc frutol padait

BECAUSE OF THE PAPER SHORTAGE

To sum up the effect of paper rationing on ELECTRONIC
INDUSTRIES there are 108 companies whose advertising, we
regret to say, we have not been able to accept.

When paper restrictions are no longer necessary, ELEC-
TRONIC INDUSTRIES will meet all space demands. It will
return to the large page -size and fine coated stock originally
used. Also, it will inaugurate important new features.

In the meantime, any comparison of circulation or advertis-
ing volume would fail to reflect the true position of ELEC-
TRONIC INDUSTRIES. It would merely prove that, right or
wrong, paper quotas are easy on some publishers and hard
on others.

ELECTRONIC
INDUSTRIES

CALDWELL-CLEMENTS, INC., 480 LEXINGTON AVE., N. Y. 17

regulators for motors and generators, electronic
timers, limit switches, and safety devices. (3)
Power: High frequency induction heating of
metals.

Theoretical electronics
Recent Researches and Postwar Radio-G. C.

Southworth (Bell) : This paper reviewed briefly
the work of pioneering physicists and described
some of the expedients and changes of tech-
nique used to overcome difficulties as this
work progressed to higher and higher frequen-
cies. The wave -guide or hollow pipe technic
provides a simple and efficient way of propa-
gating micro -wave power from one point to
another. There have also grown from it some
interesting counterparts of the tuned circuits,
the matching transformers, and the filters that
have been in common use for some time at
the lower frequencies. The possible bearing of
this new technic on the future of electrical
communications was pointed out.

Beginnings of Nuclear Physics-K. K. Darrow
(Bell: This discussion of the highly theoret-
ical subject of nuclei physics was presented in
a simple manner. Each chemical element has
at least one type of nucleus, and most have
several. The art of transmution consists in
bringing two nuclei together in such a way
that they merge momentarily and then break
apart into two new clusters in which the orig-
inal protons and neutrons are redistributed.
As a rule this requires the application of very
high voltages produced by very special types
of apparatus. Every known element has in
this way been obtained from other elements.
Many of the nuclei thus provided are radio-
active, so that radioactive forms of all known
element are now available.

A Theorem of Larmor and Its Importance in
Magnetic Fields-Leon Brillouin (Columbia Uni-
versity and Federal Radio Laboratories) : The
author emphasizes the importance of a well
known theorem, originally due to Larmor. It
enables a definition of "momentum" and "mo-
ment of momentum" for electrons in a mag-
netic field, hence the possibility of writing the
conservation of these quantities, when the
geometry of the structure is convenient. As
typical examples of the method, two special
cases were discussed: a plane electron beam
and a cylindrical electron beam with longi-
tudinal magnetic field. In both cases it is
found that the space charge density of the
beam is entirely controlled by the magnetic
field, and that the maximum current is ob-
tained for a suitable optimum magnetic field.

Microwave Oscillation Generators Using Ve-
locity Modulated Beams-E. U. Condon, (West-
inghouse): This paper gave an elementary dis-
cussion of the way in which slowness of elec-
tron motion appears as a limitation on Class C
oscillators intended for use at micro -wave fre-
quencies. It then presented the main results
of the elementary theory of three kinds of
velocity -modulated tubes, namely, the Mono-
tron, the Klystron and the reflex Klystron.

Some Considerations Concerning the Internal
Impedance of the Cathode Follower-H. Gold-
berg iStromberg-Carlson Telephone Mfg. Co.):
For rectangular and sine wave input, the in-
ternal impedance of the cathode follower work-
ing into a load consisting of R and C in paral-
lel is not bilateral except under special condi-
tions. These conditions are not too restricted
for sine wave input but are very restricted for
rectangular wave input. For all other condi-
tions, the internal impedance is unilateral.

Tube developments
The Lighthouse Tube-E. F. Peterson and

E. D. McArthur i G.E.) : A discussion was pre-
sented of the disk -seal tube development in
general and the lighthouse tubes in particular.
The mechanical design features and construc-
tional details of the GL -2C40 and GL -2C43
were discussed. The electrical characteristics
were given together with some of the opera-
tional precaution and limits.

Development of Electron Tubes-I. E. Mou-
romtseff I Westinghouse): The main types of
modern electronic tubes were briefly surveyed,
together with their general uses. Tubes were
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iles
Q6RMAN6NI

MAGNETS

Nelcatuf

4

VIT-4,33)"

.2ale.11
Permanent Magnet
MANUAL
NEWI A valuable, up-to-the-minute manual on the design, produc-

tion and application of the modern permanent magnet. Pre-
pared by The Arnold Engineering Company, this is an authoritative
treatise based on many years' experience in the production of Alnico
permanent magnets for a wide range of applications.

Contents include such subjects as Magnet Materials, Resistance Com-
parisons, Physical and Magnetic Properties, Demagnetization and
Energy Curves, Fabrication, Design and Testing. Charts and tables
illustrate and explain various aspects of the discussion.

Recent improvements hare opened many new fields for permanent
magnets to reduce the cost and improve the efficiency of mast)' devices.

Write TODAY for your copy on your company letterhead.

HE ARNOLD ENGINEERING COMPANY
147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS

Specialists in the Manufacture of ALNICO PERMANENT MAGNETS

An established Connecticut manufacturer of
small precision parts and assemblies, chiefly
on contract basis, desires man familiar with
such production to handle sales contacts and
correspondence. Should be able to discuss
design of customer's product for commercial
production, quality requirements, etc.

Write Box No. E-68
ELECTRONIC INDUSTRIES

480 Lexington Ave. New York 17, N. Y.

ENGINEERS DRAFTSMEN

Work in N Y City

Large manufacturer of Aeronautical Instruments and
accessories desires electrical and mechanical engineers
as well as design, layout and detail draftsmen for N. Y.
City engineering department. Excellent post-war op-
portunities.

Box S-10

ELECTRONIC INDUSTRIES
480 LEXINGTON AVENUE, NEW YORK 17, NEW YORK

Variable Attenuators Mixers
Potentiometers Tap Switches
Meter Shunts and Other Pre-
cision Resistance Devices

Engineering and Production of
These Components Our Specialty

NEW
INDEXING
MECHANISM

TOTAL
IMPREGNATION

5 MAJOR POINTS
WIN FOR VARIATEN

FIRST TO USE
LAPPED CONTACTS

1- BRUSHES

GROUND
SHAFT + REAMED
FULL LENGTH

BEARING

STAMPED
STEEL MTG.

PLATE

IN THE VARIABLE ATTENUATOR FIELD
Point No. 4: Total Impregnation, a greater safety factor...
dissipates heat so that momentary overloads do not damage
wire; excludes moisture. Fungicides applied on request.

CINEMA ENGINEERING CO.
1508 W. VERDUGO AVE.  BURBANK, CALIF.

ESTABLISHED 1935
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ENGINEERS: Here's
the BIG POINT about

AMPERITE
REGULATORS

3

20

10

VOLTAGE OF 24V
BATTERY 6 CHARGER

VARIES APPROX

50%

WITH AMPERITE
VOLTAGE VARIES

ONLY

2%
DELAY RELAYS:

7exteavea:
I. Amperites cut battery

voltage fluctuation from
approximately50%to2%.

2. Hermetically sealed -
not affected by altitude,
ambient temperature,
humidity.

3. Compact . . . light . . .

and inexpensive.
Used by U.S. Army, Navy,

and Air Corps.

For delays from 1 to 100 seconds.
Hermetically sealed. Unaffected by altitude. . . . Send for catalogue sheet.

NEW! 4 -page folder will help you solve Current and Voltage Problems:1
contains much valuable data in practical form - Write for your copy now

iiMPERITE CO., 561 Broadway, New York (12), N. Y.
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto

Manufacturers of
RADIO, ELECTRICAL AND

ELECTRONIC COMPONENTS

ELECTRONIC PRODUCTS MFG. CORP.
DEXTER, MICHIGAN

classified according to electronic mechanism,
and their origin traced to three independent
sources and several independent lines of de-
velopment.

Some Notes on the Design of Electron Guns
-A. L. Samuel (Bell Telephone Labs.): A
method was outlined for the design of electron
guns based on the theory published by .1: R.
Pierce. This method assumes that the elec-
trons are moving in a beam according to a
known solution of the space charge equation
and requires that electrodes exterior to the
region of space charge be shaped so as to
match the boundary conditions at the edge of
the beam. Attention is given to some of the
complications ignored by the simple theory and
to some of the practical difficulties which are
encountered in constructing guns according to
these principles. An experimental check on the
theory was described together with some infor-
mation as to the actual current distribution in
a beam produced by a gun based on this de-
sign procedure.

Ultra -high frequencies
Principles of Klystron Amplifiers-R. 0.

Haxby (Sperry Gyroscope Co.): A description
of a representative form of Klystron amplifier
was given and its operation discussed. A graph-
ical method was used to picture the bunching
process used in this type of velocity modulated
tube. The results of a mathematical calcula-
tion were used in the remainder of the paper
in a discussion of the gain and modulation
properties of the Klystron.

NEW PATENTS
(Continued from page 122)

--/4 CONTROL GRID

PLATE

AUXILIARY

ytr PLATE

ff,

tor 14 and will cause it to be less negative;
plate current will decrease to a minimum.
The tube will then discharge the electric
charge on capacitor C and another cycle
will start.

If resistor R is inserted in the plate lead.
the circuit tends to become a relaxation os-
cillator were it not for the high impedance
of the LC circuit. If the resistance of re-
sistor R is too high, the circuit will cease
oscillations. The point of maximum coercion
is just before oscillations cease. The ar-
rangement permits the coercion of an os-
cillator having a signal output of large
amplitude by a coercing signal of a much
smaller amplitude; the frequencies of the
two oscillations must have an integral com-
mon divisor. The frequency of the coerced
oscillator is determined by the LC circuit.

J. L. Roemisch, Western Electric Co.,
Inc.. (F) February 7, 1942, (I) June 27.
1944, No. 2,352,451.

Voltage Recorder
The magneto -motive apparatus is de-

signed to deliver sufficiently large ampli-
tudes so that little or no mechanical amp::-
fication is required, and to have a sufficient-
ly high impedance to be directly coupled to
a vacuum tube amplifier.

With no current through coils 6, 7, 8, 9,
the magnetic flux in the gaps tends to draw
both armatures 10, 11, wholly into the
gaps, resulting in a clockwise torque on
the upper armature 10 and an equal coun-
terclockwise torque on the lower armature
11. Shaft 12. which carries pen 25. will
take a position of equilibrium, such that
each armature is halfway in and halfway
out of its respective gap.

The input voltage to be recorded con -
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THERE IS AN

ELEMENT OF SUPERIORITY
4t ate

_American
Beaut

ELECTRIC SOLDERING IRON

Not only the superior construction of the
heating element, but the sturdy quality
of the other units, makes this the pre-
ferred iron for all industrial uses . . . .

It is dependable, durable and efficient.

TEMPERATURE REGULATING STAND
An adjustable -thermostati-
cally controlled stand for
regulating the temperature
of an electric soldering iron
when at rest.

105

AMERICAN ELECTRICAL HEATER COMPANY
DETROIT 2, MICHIGAN, U. S. A.

SENIOR ELECTRONIC ENGINEERS
Preferably graduates of communication engineering
courses are required for designing receiving -type elec-
tronic equipment covering all frequency ranges, and
other specialized electronic apparatus. Design experi-
ence necessary, and knowledge of production is desir-
able. Excellent post-war opportunities. Salary open. Re-
quirements urgent. Proof of citizenship and certificate of
availability are necessary.

Write giving detailed qualifications, and if satis-
factory, interview will be arranged at our expense.

SUBMARINE SIGNAL CO.
175 State St. Dept. 420 Boston, Mass.

EXECUTIVE RADIO ENGINEER
is looking for a profitable post-war BUSINESS ASSOCIATION.
Holding B.S. and M.S. degrees in Electrical Engineering, with 16
years of experience in research, design and mass -production
the following: radio receivers and component parts, radio test
equipment, telephone ear receivers and transmitters. Has made
valuable contributions to war effort. Has perfect working knowl-
edge of French and German languages and of Engineering stand-
ards in most European Countries. Is interested in association with
bigger organization planning extension in Europe, or with com-
panies desiring to enter electronic or acoustic fields, or with indi-
vidual of high standing wishing to start new business. Best refer-
ences available.

BOX P-74, ELECTRONIC INDUSTRIES
480 Lexington Ave. New York 17, N. Y.

Fast Emergency Service

on All Industrial
Installations
Vital war production work-
ers, rushing to meet delivery
deadlines, derive amazing
benefit from the friendly
voice and music of plant
broadcasting equipment.
Fast, efficient intercom sys-
tems, are saving untold ex-
ecutive man hours, speeding
work in plants thruout the
U.S.A. Many of these indus-
trial installations are by
"Emergency Service Dis-
tributors''. We've specialized
in the delivery and installa-
tion of the finest industrial
Sound Equipment, achieving
a degree of service and
speed unapproached in the
history of radio supplies
distribution.

If a public address or inter-
com system interests you, a
lot of time and trouble can
he saved by calling or writ-
ing your nearest emergency
service distributor. Depend
upon us also for any one or
group of items of Radio or
Electronic Supplies that you
may need. Special, stream-
lined Industrial Emergency
departments, with huge
stocks and crack technicians,
are ready to give you an en-
tirely new conception of
speed and efficiency in pro-
curement and delivery. Ask
today for Big FREE Refer-
ence Book and buyers guide.

WRITE OR PNDNE YOUR NEAREST DISTRIBUTOR

TERMINAL RADIO CORP.
85 Cortlandt St.. Phone WOrth 2-4416 NEW YORK 7

WALKER-JIMIESON, INC.
311 S. Western AV?.., Phone Canal 2525 CHICAGO 1 2

RADIO SPECIALTIES CO.
20th & Figueroa, Plone Prospect 7271 LOS ANGELES 7
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vailable
Ailwatikee VITREOUS ENAMELLED

WIRE WOUND Resistors

WRITE, WIRE OR PHONE
FOR PROMPT SHIPMENTS

-in most cases from 1 to 2 weeks

Made with the greatest care, Milwaukee resistors can be
supplied in tapped or adjustable types to comply with
any commercial or special tolerances.

Ailwattkee RESISTOR CO.

130 A WEST PITTSBURGH AVENUE, MILWAUKEE, WIS.
TELEPHONE MARQUETTE 2782

this box contains

ELECTRONIC TUBE PARTS
FOR OVER 15 YEARS Goat's production planning and control
methods have been keyed to the exacting requirements of the
radio tube industry. Goat parts must be shipped on schedule
because failure to live up to delivery promises may tie up an
entire tube production department. At the same time, the Goat
organization is prepared to give the extra service needed to
provide unusual delivery requirements occasionally demanded
by the radio industry.

L

METAL STAMPINGS, INC.
AFFIUATE OF THE FRED GOAT CO., INC. EST. 1893

314 DEAN ST., BROOKLYN 17, N. Y.

NEW PATENTS

trols the current through coils 6, 7, 8, 9
which in turn modifies the magnetic flux in
the gaps. Consequently, if an alternating
voltage is applied, the shaft 12 will oscillate
back and forth at a frequency equal to the
applied frequency and at an amplitude pro-
portional to the amplitude of the applied
vtgtage.

Apstein. (F) February 14, 1941, (I)
June 27, 1944, No. 2,352,242.

Fleet ttrit 1.erts
.10 reduce the aberration in electron lens

systems consisting of parallel plates or of
a rectangular tube, it is proposed to shape

the plates as hown in the drawing. The
adjacent portions of each pair of plates
33, 34 and 35.36. respectively, are flared
outwardly; an abrupt flare is required.

F. Gray. Bell Telephone Laboratories, (F)
May 31. 1941, (I) June 13, 1944, No.
2,351,5111.

Aniplitude-Stabilited
Oscillator

The 0 dlator circuit is primarily in-
tended fur vibration measurements by the
carrier modulation method. For these meas-
urements it is essential that the carrier
amplitude be extremely constant. To im-
prove the stability of the oscillation ampli-
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NOW YOU CAN DO YOUR OWN

BRANDING ON PLASTICS!

WE SHOW YOU HOW

WE ENGINEER THE JOB

WE BUILD THE TOOLS

* Rogan's exclusive plastic branding process has been
employed extensively to speed production of many import-
ant war plastics. The bakelite Azimuth Dial illustrated, is
one example of Rogan's accuracy in branding. In fact, this
important assignment was entrusted only to Rogan.

However, wartime demands for this service in some
ordnance plants, have required the application on their own
premises. So, Rogan engineers have arranged a method
whereby anyone can do his own branding on plastics right
in his own plant. Rogan will engineer each job completely
and build all the necessary tools. Will provide clear, simple
instructions that will permit anyone to do the job expertly.
All you need do is to send us blue prints and other specific
data, and we'll give you a quick cost and time estimate.

Take advantage of this new Rogan service . send us
your specifications today.

ROGAN BROTHERS
2007 S. MICHIGAN AVE. CHICAGO 16, ILLINOIS

WANTED
RADIO RADAR TELEVISION SET ENGINEER
for specialized export organization. Must be capable
of analyzing sets to establish bill of materials, know
sources of supply, suggest circuit modifications when
necessary, etc. Knowledge of a foreign language,
especially Spanish, extremely helpful. Experience
with a set designing laboratory or manufacturer nec-
essary. State fully experience, age, etc. Enclose non-
returnable recent photo. Box A-9.

ELECTRONIC INDUSTRIES
480 Lexington Avenue New York 17, N. Y.

Continuously
Since 1930

AIRCRAFT
MARINE  BROADCAST

POLICE  COMMERCIAL  AMATEUR

HIPOWER CRYSTAL COMPANY
Sales Division -205 W. Wacker Drive, Chicago 6
Factory -2033 Charleston St., Chicago 47, III.

eafrae,,,ied poweiL
2/.44 seiuuce

VERSATILITY and dependability were paramount
when Alliance designed these efficient motors -
Muhum in Parra! . . . They are ideal for operating
fans, movie projectors, light home appliances, toys,
switches, motion displays, control systems and many
other applications . . . providing economical con-
densed power for years of service.

74(1llialiCe

pizecaio.
Our long established standards of
precision manufacturing from high-
est grade materials are strictly ad-
hered to in these models to insure
long life without breakdowns.

EFFICIENT
Both the new Model "K" Motor and
the Model "MS" are the shaded pole
induction type - the last word in
efficient small motor design. They
can be produced in all standard
voltages and frequencies with actual
measured power outputs ranging up-
wards to 1/100 H. P. . . Alliance
motors also can be furnished, in
quantity, with variations to adapt
them to specific applications.

DEPENDABLE
Both these models uphold the Alliance
reputation for all 'round dependa-
bility. In the busy post-war period,
there will be many "spots" where

these Miniature Pow-
er Plants will fit re-
quirements .. Write
now for further in-
formation.

Model "MS"- Fall Size
Motor Measures
l!,4" z 2 x 33"

New Model "K"-Fall Size
Motor Measures

23." x 2.;." a 3114.

Remember Alliance!
-YOUR ALLY IN WAR AS IN PEACE

P:-1 C-

ALLIANCE .OHIO
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NEW PATENTS

HARVEY is now a distributor of

the "Royal Family" of pickups, cutters, jewel points

ADDAX now available through HARVEY, distributor of
fine radio and electronic equipment, represents the ulti-
mate in professional recording accessories. AUDAX
Pickups are made with the unique "relayed -flux" principle
so largely responsible for the sharp, clear-cut facsimile
reproduction of Microdyne. Into the Pickups, as well as
the Cutters and Jewel Points, has gone the delicate pre-
cision craftsmanship of masters of the trade. Long noted
for its engineering and mechanical perfection, AUDAX

equipment is used in radio stations, recording studios and wherever the
performance requirements are exacting.

eel PICK-UP FACTS!

Write today for this valu
able booklet which con-
tains the answers to most
questions in the field of
sound reproduction, writ-
ten by Maximilian Weil,
leading authority on the
subject.

RADIO
T7 T

ii.I.IrvTCOMPANY

103 WEST 43rd ST., NEW YORK 18, N.Y.

Ty

',

 "
/

Upon receipt of suitable
priority, HARVEY can
promise you reason-
ably prompt deliveries
of all AUDAX products.

Send for this

FREE
CHART

Decimal Equivalents. Accurate to four places. Sig-
naled in three colors for maximum speed in locating
decimal equivalent of fraction. Saves time and avoids
errors. Yours at no cost or obligation. Just send us
your name, title and address.

See our Catalog in Sweet's File for Product Designers

JOHN HASSALL, INC.
Specialists in Cold -Forging Since 1850

412 Oakland Street  Brooklyn 22, N.Y.

tude, glow tube 45 is inserted. It is stated
that, as a result of the peak limiting ac-
tion of the glow discharge tube 45, the
amplitude of the component of fundamen-
tal frequency varies only an extremely small
amount, even when the amplitude of the
applied sinusoidal voltage varies a large
amount. The desired fundamental frequency
component is selected by circuit 41 tuned
to this frequency, and undesired harmonics
present or generated by the distortion due
to the action of glow tube 45 are filtered
out.

iu

2 STAGE

NEGATIVE-

fEEDESACK

AMPUrn 44
"I....1,141 DC Ieure

Lead 43 provides positive feedback for
the oscillator. Current limiting resistance
37 is made sufficiently large compared to
the low output impedance of the amplifier
so that any variation in the resistance of
the glow discharge tube during the cycle of
operation does not affect the amplifier gain.

R. C. OIrdrn, Consolidated Engineering
Corp., (F) October 7, 1941, (I) June 27,
1944, No. 2,352,219.

Frequency Meter
The frequency to be measured is caused

to produce electric impulses which are lim-
ited in amplitude by electron tube circuits,
multiplied in frequency and integrated into
a constant average current proportional to
the frequency of the input. High and low
frequencies can be measured with equal ac-
curacy.

L. A. de Rosa. Cash Register
Co., (F) July 23, 1941, (I) June 20, 1944.
No. 2.352,082.

FM System
A super -audible control signal is used

to secure the benefits of high deviation
modulation, while utilizing a receiver hav-
ing selector circuits of relatively narrow
pass band width prior to the demodulator.
The frequency deviation of the carrier is in-
creased with audio Agnal amplitude up to
a maximum value of about 25 kc; a super -
audible control tone whose frequency is a
function of the audio amplitude is simul-
taneously transmitted and used at the re-
ceiver to expand the dynamic range of the
audio network for audio signals of high
amplitude.

In the transmitter shown, rectifier 8, re-
actance tube network 7 and pilot oscillator
6 are provided so that up to a predeter-
mined value of modulation input level, for
which the voltage applied to diode 9 exceeds
the delay bias, no effect on the pilot fre-
quency takes place; for greater values the
pilot frequency increases up to 21 kc with
increasing amplitude. From the same value
of modulation input level, the frequency
of the master oscillator will remain con-
stant with increasing signal amplitude be-
cause the voltage developed across resistor
10 reduces the gain of amplifier 2.

The receiver includes a filter for the con-
trol tone frequency, and the gain of the
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THE CATHODE-RAY TUBE
AT WORK by John F. Rider

This book presents a complete
explanation of various types of
cathode-ray tubes and what role
each element within the device
plays in making visible the voltages
and currents encountered in various
kinds of tests.

More than half the book is de-
voted to the practical applications of
the cathode-ray tube oscillograph.

This book has proved its value
among both students and practical
workers.
338 pages, 450 illustrations, $3.00

A -C CALCULATION
CHARTS

This new Rider Book greatly re-
duces the time required for alter-
nating current engineering calcula-
tions-speeds up the design of ap-
paratus, the progress of engineer-
ing students and aids executives
who check engineering calculations.
160 pages (91/2 x 12 (n.) $7.50

Send for Catalogue of all
RIDER BOOKS

JOHN F. RIDER PUBLISHER, INC.
404 FOURTH AVENUE NEW YORK 16, N. Y.

EXPORT 01V ROCKS INTERNATIONAL CORP 13 E 40TH ST ., NEW YORK

ENGINEERING COMPANY

pes, standard and special design.

Specialists in equipment and
methods for the manutacture ot:

RADIO TUBES NEON TUBES
CATHODE RAY TUBES PHOTO CELLS
FLUORESCENT LAMPS X-RAY TUBES
INCANDESCENT LAMPS GLASS PRODUCTS

On Production or Laborators basis
1307-1315 SEVENTH ST., NORTH BERGEN, N. J., U. S. A. a

WANTED!
1000 -CYCLE INDUCTANCE BRIDGE

(G -R Type 667-A Preferred)

STANDARD SIGNAL GENERATOR
(G -R Type 605-A Preferred)

Priority Available

Please write or phone Dept. HJB stating description,
condition, price and terms - if you have either.

THE F. W. SICKLES COMPANY
Phone: 3-6621 Mail: Box 920

SPRINGFIELD MASSACHUSETTS

E Sal C 0
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, leaving
operator's hands free for handling of
product. SOLDERING IRON

TEMPERATURE CONTROLS
prevent overheating of soldering
irons between soldering opera-
tions. Irons do not deteriorate
when being used. The idle period
causes oxidation and shortens life.

SOLDER POTS
ruggedly constructed pots of
various sizes designed for
continuous operation and so
constructed that they are
easily and quickly serviced.
should elements have to be
replaced.

Write for Catalog

ELECTRIC SOLDERING IRON CO., INC.
2144 WEST ELM STREET, DEEP RIVER, CONN.

44130

LET THIS
CATALOG

Avitae4.---rA2

YOUR
RESISTOR

PROBLEMS
Here are 12 pages of valuable Resistor information.
A wide selection of Lectrohm Vitreous Enameled Re-
sistors, including: fixed, adjustable, "Rib -on -edge"
and ferrule terminal types-power line and R. F.

chokes, brackets, bushings, solder pots, etc., are
illustrated and fully described. It also tells you why
Lectrohm Resistors offer Above average dependable
service life. Ask for your copy of catalog No. 98.

LECTROHM
I N C O R P O R ,A-TE

5139 WEST 25TH STREET, CICERO, ILLINOIS
, I J 1 ttt..nal I n.1. It et,lao., I ,,rrrpeln,. Net, ork, J.
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CABInETS

CHASSIS

PARELS

RACKS

When
skill of a high degree be-

comes habitual, and shows up
in the smallest detail - that's

Craftsmanship!

Having specialized for many years, Par -
Metal has this habit of Craftsmanship-
expressed throughout the entire line,
which ranges from small chassis to
housings for huge transmitters.

To get a picture of wha Par -Metal
can do now (and he post-war

possibilities) write for a
copy of Catalogue

No. 41-A.

PAR-AETAL PRODUCTS CORPORATION
3262 -49th STREET . . LONG ISLAND CITY, N. T.

Opp,. Dcpr.
100 Vorich St N. T. C.

Specialists
... in Assembly and sub -assembly
of Precision Electronic Products

 Complete Facilities for Production
and Testing of Audio Equipment

 Consult us with you'r Production
Assembling Problems

RADEtt
CORPORATION

6323-27 GUILFORD AVENUE, INDIANAPOLIS 5, INDIANA

NEW PATENTS
audio frequency amplifier is regulated by
the detected output of this filter, securing
higher receiver output for the higher ampli-
tude audio notes.

W. R. Koch. RCA (F) May 27. 1942,
(I) May 30. 1944, No. 2,349,870.

Compensating Noise
Voltages

It is proposed to compensate for circuit
noise and/or tube noise by a negative feed-
back for the noise output. Obviously, the
noise component can not be fed back with-
out, at the same time, feeding back signal
voltages. The conditions for various noise
components originating in the Input cir-
cuit, in the cathode emission, during pas-
sage of the electrons through the tube, or
through the action of additional grids or
secondary emission grids are investigated;
circuits for each particular case are given
and their merits in reducing the signal-
to-noise ratio discussed.

The embodiment shown, which is
claimed in the patent, has a self-inductance
coil 4 in the cathode lead. A noise voltage
correlated with the cathode noise occurs
across this coil and leads 90 deg. relative
to the cathode noise current. This noise
voltage brings about a current through
capacity 5 which current leads 90 deg.
relative to the voltage across coil 4 and
is consequently in anti -phase with the cath-
ode noise -current, setting up a compensat-
ing noise voltage across circuit 1 which is
applied to the control grid. It is shown
that the simultaneous reduction in signal
due to coil 4 is of such magnitude that the
signal-to-noise ratio in the output circuit
remains constant: additional damping of the
input circuit has been achieved without a
corresponding decrease of the signal-to-noise
ratio.

M. J. 0. Strutt and C. J. Bakker, Alien
Property Custodian. (F) January 16, 1941.
(I) July 4, 1944, No. 2,352,956.

Recording Frequency
Differences

The beat frequency between a known and
an unknown frequency is recorded in a con-
ventional manner. However, a resistance -
capacitance network is inserted between one
of the frequency sources and the cooperat-
ing grid of the mixer tube. By varying the
value of a resistance, a phase shift of as-
sociated frequency is introduced which
causes a frequency variation the direction
of which is known and a simultaneous vari-
ation in amplitude. As it is known whether
the frequency of the source is increased or
decreased, and it can be established from
the record whether this results in an in-
crease or decrease in the beat frequency,
it can be concluded which of the two fre-
quencies is the higher one, which is the
problem to be solved by the device.

Also the amplitude of the record trace is
changed during the interval in which the
phase is shifted so as to set off in the record
an easily identifiable block which contains
the distinctive markings to be examined.

L. H. Schwartz, and H. A. Tooker.
Western Electric Co., Inc., (F) December
24, 1942. (I) June 13, 1944, No. 2,351.548.

11
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Old buyers prefer NlacRae's for re-
liability-new buyers for its rep-
utation-industrial advertisers for
proven results. For space and book
rates, consult your agency or write

Dept. H.

MacRae'
A DIRECTORY OF AMERICAN INDUSTRY

18 E HURON STREET CHICAGO
OFFICES IN PRINCIPAL CITIES

ARE YOUR PRODUCTS
EFFECTIVELY PACKAGED

F 0 R

PROTECTION? CONVENIENCE?
APPEARANCE?

We design and produce paper bones fit your particular re-

luirements. If you are interested in gluing your products more
Effective Packaging, conta l

CARDBOARD SERVICE COMPANY
210 N. Carpenter Street Chicago 7, Illinois

Telephone Chesapeake 3370

MANUFACTURERS

SET-UP BOXES - FOLDING CARTONS - ALLIED PRODUCTS

MACHINE DESIGNERS

An exceptional opportunity is available for
three qualified men, on post-war production
of small electro-mechanical devices.

Apply by letter, giving a brief resume of quali-
fications and experience. to

BOX V-7

c/o ELECTRONIC INDUSTRIES
(Caldwell -Clements)

480 Lexington Avenue New York 17, N. Y.

WANTED
By RBM Manufacturing Co.

Division of Essex Wire Corp.

Logansport, Ind.

DESIGN LAYOUT DRAFTSMAN

PRODUCT DESIGNERS

ELECTRICAL ENGINEERS

These positions offer real opportunities

for advancement now and in the post-

war era to those men who can design:

RELAYS

SOLENOIDS

VOLTAGE REGULATORS

SWITCHES

REMOTE CONTROL MECHANISMS

OVERLOAD CIRCUIT BREAKERS

ELECTRONIC DEVICES

Let us hear from you

11011

111

elm/2446f

N111'

PILOT LIGHT
ASSEMBLIES
GIVE YOU THESE
5 ADVANTAGES:

'1 Extensive line covers
every known applica-
tion ...'2, Assemblies

complete with Lamps
... 13; Top-flight en-
gineering...4, Per-

sonalized service
... (5) Rapid-fire

deliveries
Write for

Catalog.

(SIGNAL
894 BROADWAY.. .. NEW YORK 3, N. Y.

Telephone: ALgonquin 4-4770
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BROADCAST ENGINEERS

POLICE RADIOMEN

Uhite AlaI
-on your phasing and
tuning gear problems

 Let us know nou your requirements
and specifications for phasing and inn-
ing gear for your directional antenna.
Andrew custom built equipment will
again become available as soon as 1. ncle
Sam releases our engineering and man-
ufacturing facilities from production
(or war.

This release may conic at any moment.
Be sure that your needs are listed at the
top of our peace -time back -log. The
planning you do now will speed your
own reconversion to the new high
standards of the future.

Andrew engineers will gladly apply
their years of skilled experience to the

11111 OP 

%

solution of your special problems in tt'e
field of directional antenna equipment:

 Phasing networks and equipment
 Antenna tuning units
 Remote reading antenna ammeters
 Phase monitors
 Coaxial transmission lines and

accessories

ANDREW CO.

363 East 75th Street
Chicago 19, Illinois

IN rEAcEen \IE. ibminton Radio direct reading in-
struments were standard equipment for the Electronic
Laboratory.
IN WARTIME, these dependable instruments are on
the Front Lines safeguarding and protecting our fight-
ing men against Communication Failures.
POSTWAR, these instruments will again be available for
the Electronic Industry contributing to the development of
the New Era Electronics that is to come.

BOONTOADIO
ctaleef(BOONTON, N. J.

DESIGNERS AND MANUFACTURERS OF THE "0" METER .0XCHECKER . FREQUENCY MODULATED SIGNAL
GENERATOR . . . BEAT FREOUENCY GENERATOR AND OTHER DIRECT READING TEST INSTRUMENTS

Will Make
Home Radios

Following is a list of manufac-
turers which, Electronic Industries
has reason to believe, will produce
home radio sets after Germany col-
lapses. Besides the many familiar
names of pre -Pearl Harbor recol-
lection, there are included a num-
ber of new names of companies
which have announced plans to en-
ter the home -radio field, as verified
by your editors. Those newcomers
which did not make home radios
in 1941-42 are indicated by an as-
terisk, thus*:
Admiral Corp., 3800 W. Cortland St., Chicago

47, III.
Air -King Products Co., Inc., 1523 63rd St.,

Brooklyn 19, N. Y.
Andrea Radio Corp., 43-20 34th St., Long

Island City, N. Y.
Ansley Radio Corp., 21-10 49th Ave., Long

Island City, N. Y.
Arvin-see Noblitt-Sparks Industries, Inc.
Automatic Radio Mfg. Co., 124 Brookline

Ave., Boston, Mass.
Belmont Radio Corp., 5921 W. Dickens Ave.,

Chicago 39, III.
*Bendix Radio, Div. of Bendix Aviation Corp.,

East Joppa Rd., Baltimore 4, Md.
Browning Laboratories, Inc., 750 Main St.,

Winchester, Mass.
Brunswick-see Radio & Television, Inc.
Clarion-see Warwick Mfg. Corp.
Colonial Radio Corp., 254 Rano St., Buffalo,

N. Y.
*Columbia Associates, 141 W. 24th Street,

New York, N. Y.
Crosley Corp., 1329 Arlington St., Cincinnati.
Delco Radio, Div. General Motors Corp.,

Kokomo, Ind.
DeWald Radio Mfg. Corp., 444 Lafayette St.,

New York, N. Y.
Allen B. Dumont Labs., Inc., 2 Main Ave.,

Passaic, N. J.
Eckstein Radio & Telev. Co., 914 La Salle Ave

Minneapolis, Minn.
Electrical Research Labs., Inc., 2020 Ridge

Ave., Evanston, Ill., "Sentinel"
*Electronic Corp. of America, 45 W. 18th St.,

New York, N. Y.
Emerson Radio & Phono. Corp., 111 8th Ave.,

New York, N. Y.
Empire Radio Mfg. Co., 114 E. 47th St., New

York 17, N. Y.
Espey Mfg. Co., 305 E. 63rd St., New York.
Fada Radio & Elec. Mfg. Co., 3020 Thomson

Ave., Long Island City, N. Y.
Farnsworth Telev. & Radio Corp., 3700 Pontiac

St., Ft. Wayne, Ind.
Freed Radio Corp., 200 Houston St., New York.
Galvin Mfg. Corp., 4545 Augusta Blvd., Chi-

cago, III., "Motorola"
Garod Radio Corp., 70 Washington St., Brook-

lyn, N. Y.
General Electric Co., 1287 Boston Ave.,

Bridgeport, Conn.
General Television & Radio Corp., 1240 N.

Homan Ave., Chicago, III.
Gilfillan Bros., 1815 Venice Blvd., Los

Angeles, Calif.
Hamilton Radio Corp., 510 Sixth Ave., New

York, N. Y., "Olympic"
*Herbach & Rademan Co., 522 Market St.,

Philadelphia, Pa.
"Hoffman Radio Corp., 3430 S. Hill St., Los

Angeles, Calif.
Howard Radio Co., 1735 Belmont Ave., Chi-

cago, III.
*Industrial Tool & Die Works, Inc., 2824

University Ave., S.E., Minneapolis, Minn.
International Detrola Corp., 1501 Beard St.,

Detroit, Mich.
*Keith Radio Products, Bedford, Ind.
Kingston Radio Co., Inc., Kokomo, Ind.

*Lear Avia, Inc., Piqua, Ohio
The Magnavox Co., Ltd., 2131 Bueter Rd.,

Ft. Wayne, Ind.
*Maguire Industries, Inc., 342 West Putnam

Ave., Greenwich, Conn.
(Continued on page 252)-- ELECTRONIC INDUSTRIES November, 1944



ENGINEERS
FOR DESIGN and DEVELOPMENT

RADIO -TELEVISION

Degree in communications engineering or equiva-
lent in radio design essential. Post war perma-
nence assured right men.

Write full qualifications - education,
experience and status of availability.

ANDREA RADIO CORP.
43-20 34TH STREET LONG ISLAND 1. N. T.

ENO
INDUSTRIAL
MARINE
AIRCRAFT
ELECTRONICS

A complete line of a.c., d.c., and
Universal motors; d.c. and all Freq.
a.c. generators; motor -generators;
converters; dynamotors; gas 8 Die-
sel Elec. plants; explosion proof
units; Machines designed for every
purpose.

COMPLETE ENGINEERING SERVICE
Our engineers will be pleased to discuss your problems and
aid in the design of machines to meet your requirements.

ELECTRONIC

DEVICES

ELECTRIC SPECIALTY CO.
214 SOUTH ST.. STAMFORD. CONN.
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BURSTEIN-APPLEBEE CO.
1012-1014 McGee St. Kansas City 6, Missouri

ELECTRONIC ENGINEER
High Frequency Heating Experience
Good postwar opportunity for well qualified elec-

tronic engineer with broad experience in designing high
frequency dielectric and induction heating equipment.

Executive ability and good personality required in
this responsible position handling a group of engineers.

Familiarity with equipment requirements of plastics
and rubber industries desirable.

State age, education, experience, draft status in letter to

BOX M-56, ELECTRONIC INDUSTRIES
480 Lexington Ave. New York 17, N. Y.
Statement of availability required.

METAL
5TAMPI1165.
IN SMALL LOTS

There is no other method of producing

metal stampings in small lots that can

equal the process originated by Dayton

Rogers Mfg. Co. No matter how intri-

cate the design or how small the quan-

tity requirements, we can show you a

substantial saving.

Write for illustrated booklet No. 176-5

DAYTON ROGERS
MANUFACTURING COMPANY

2841 12th Avenue South
MINNEAPOLIS 7, MINNESOTA

No. 527-F
TYPE

Built-in Resistor Adapts

this Drake Assembly for

use with No. N.E.51

NEON Lamps

IIE DRAKE 500 Series Dial
Light assemblies are ideally
suited for use with 110V NEON

Lamps, when equipped with a built-in
resistor. "their many fine features
11..5 e made the 500 Series  favorite.
In fart, millions have been used
since they were first introduced in
March 1910: As world's largest ex-
clusive producer of Dial and Jewel
Pilot light assemblies, DRAKE facil-
ities anti long specialized experience
assures top quality anti speedy de-
liveries in any quantities. If you
have a dial or jewel light problem,
submit it to our capable engineers.
Should a standard type prove un-
adaptable, they'll design and build a
special type for your particular
need. The Drake catalog contains a
wealth of information on a big line
of Pilot Light Assemblies. Do you
have a copy?

PILOT LIGHT ASSEMBLIES

DRAKE MANUFACTURING CO.
1713 W. HUBBARD ST. CHICAGO, U. S. A.
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*Precision Backs
RME Performance

CI I
anediproso

The RME-43
Communications Receiver

550 to 33,000 K.C.

Each step in the building of RME Radio Com-
munications equipment reflects careful precision
manufacturing.
Into every piece of RME equipment, for example,
goes the highest quality materials money can
buy - plus the benefits of many years research
and designing experience possessed by the
RME engineering staff. This assures longer lasting
and better performing radio equipment for both
amateur and commercial.

Write for the new free RME catalog today, giving
latest information on our equipment. A copy will be
moiled to you promptly.

;tom* RADIO MFG. ENGINEERS, INC

S A

RME assemblies are made by
efficient, well trained personnel.
Left: A skilled technician mak-
ing accurate adjustments on an
RME Receiver before its final
inspection.

"43,
0(01

OF THE

FINEST -MADE
"

i -str.

AND MOST -WIDELY IMITATED

PILOT LIGHT ASSEMBLIES
Dialco creative Engineering has origi
noted numerous types of Pilot Lights
which set the standard for the industry.
COMPLETE WITH LAMPS: To speed
production we offer a vast line of Pilot
Lights completely assembled with proper
G.E. or Westinghouse Lamps . . .

SPECIALISTS IN NEON APPLICATIONS
. . . Send specifications for immediate
solution of your problem. Write for
complete Catalogue.

YOU CAN DEPEND ON DELIVERIES
WHEN YOU DEAL WITH THE

DIRLED

DIAL LIGHT
900 BROADWAY NEW YORK 3, N. Y.

Telephone: ALgonquin 4-5180-1-2-3

Will Make Home Radios
Continued from page 250)

Majestic Radio & Telev. Corp., 2600 W. 55th
' St., Chicago, Ill.
*Mason Radio Products Co., Kingston, N. Y.
*John Meck Industries, Plymouth, Ind.
*Megard Corp., 1601 S. Burlington Ave., Los

Angeles, Calif.
*Meissner Mfg. Co., Mt. Carmel, Ill.

Midwest Radio Corp., 909 Broadway, Cin-
cinnati, Ohio

Motorola-see Galvin Mfg. Corp.
National Co., 61 Sherman St., Malden, Mass.
Noblitt-Sparks Industries, Columbus, Ind.,

"Arvin"
Olympic-see Hamilton Radio Coro.

*Pacific Electronics, Sprague at Jefferson,
Spokane 5, Wash.

Packard Bell Co., 1115 S. Hope St., Los
Angeles, Calif.

*Packard Mfg. Co., Kentucky Cr Morris Ave.,
Indianapolis, Ind.

Philco Corp., Ontario & C Sts., Philadelphia, Pa.
Philharmonic Radio Corp., 216 William St.,

New York, N. Y.
Philmore Mfg. Co., 113 University Pl., New

York, N. Y.
Pilot Radio Corp., 37-06 36th St., Long

Island City, N. Y.
*Precision Specialties, 210-220 N. Western Ave.,

Los Angeles, Cal.
Radio & Television, Inc., 244 Madison Ave.,

New York, N. Y., "Brunswick"
Radiola-see RCA Victor Div., Radio Corp. of

America
RCA Victor Div., Radio Corp. of America,

Camden, N. J.
*Regal Electronics Corp., 20 W. 20th St., New

York, N. Y.
Remler Co., Ltd., 19th at Bryant, San Fran-

cisco, Calif.
E. H. Scott Radio Labs., Inc., 4450 Ravens-

wood Ave., Chicago, Ill.
*Searle Aero Industries, Inc., Orange, Cal.
Sentinel Radio Corp., 2020 Ridge Ave.,

Evanston, Ill.
Setchell-Carlson, Inc., 2233 University Ave.,

St. Paul, Minn.
*Sheridan Electronics Corp., 2850 S. Michigan

Ave., Chicago, III.
4 -Signal Electronic & Mfg. Co., 114 E. 16th

St., New York, N. Y.
Sonora Radio & Telev. Corp., 325 N. Hoyne

Ave., Chicago, III.
Sparks-Withington Co., 2400 E. Ganson Ave.,

Jackson, Mich., "Spartan"
*Sperti, Inc., Beech & Kentucky Ave., Norwood

Sta., Cincinnati, Ohio
*Spokane Radio Co., Inc., P. 0. Box 16, Spo-

kane, Wash.
Stewart -Warner Corp., 228 N. LaSalle St.,

Chicago, III.
Stromberg-Carlson Co., 100 Carlson Rd.,

Rochester, N. Y.
Templetone Radio Co., Mystic, Conn.
Transitone-see Philco Corp.
Trav-Ler Karenola Radio & Tel. Corp., 1028

W. Van Buren St., Chicago, Ill.
Troubador-see Warwick Mfg. Corp.

*Viewtone Co., 203 E. 18th St., New York,
N. Y.

Warwick Mfg. Corp., 4640 W. Harrison St.,
Chicago, Ill., "Troubador," "Warwick"

Watterson Radio Co., P.O. Box 54, Dallas,
Texas

Wells Gardner & Co., 2701 N. Kildare Ave.,
Chicago, Ill.

*Westinghouse Elec. & Mfg. Co., 200 W. Balti-
more Ave., Baltimore, Md.

Wilcox -Gay Corp., Charlotte, Mich.
Zenith Radio Corp., 6001 Dickens Ave., Chi-

cago III.

Puncher Heads NEDA
Sam Poncher of Newark Electric

Co.. Chicago, was elected president
of the Chicago chapter of the Na-
tional Electronic Distributors Assn.
at a meeting held late September.
Ralph E. Walker, Walker-Jimieson,
Inc., was elected secretary and
treasurer.
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Iritut Replaces Ellis
The task of balancing the still

most important assignment of
military production requirements
against the implementing of civilian
reconversion after victory in Europe
confronts Louis J. Chatten who be-
came the new Director of the WPB
Radio and Radar Division after the
retirement of Ray C. Ellis to return
to his former industrial organiza-
tion, General Motors.

Reconversion to civilian produc-
tion is still some time off and the
Army and Navy are calling upon
the electronics industry for the
final sprint of war production.
Even when VE-Day comes, there
will be some bad bottlenecks in
shortages of critical parts before
home broadcast receiving sets will
be ready for distribution to the
public. These bottlenecks are tubes,
electrolytics and loud speakers. In
the case of tubes, even though the
present output is 10,000,000 a month
with military requirements consum-
ing that entire amount, it is esti-
mated that the combined military
and civilian requirements for re-
ceiving tubes after Germany's de-
feat will be about 60 to 70 per cent
above the present maximum pro-
duction rates. Because of military
demands the limited amount of
civilian home receiver tube re-
placements is not being fully pro-
duced during the last quarter of
1944.

will continue as a spe-
cial consultant to the Division. He
returned to General Motors after
314 years with WPB and its prede-
cessors, OPM, with the stipulation
that he will not be associated in
any way with any electronic opera-
tions and planning. Because he had
conducted the supervision of his
Radio and Radar Division, ever
since it was established in early
1942. with such notable accomplish-
ments and success, he has been
kept in complete touch with the
Army and Navy procurement pro-
grams and the secret developments
in radio and electronics. In return-
ing to General Motors where he had
been General Manager of the Delco-
Remy Division before going with
OPM, he stipulated that because of
this knowledge he did not desire to
be linked with radio and electronic
operations. He is to be stationed in
New York City on general recon-
version planning.

A highlight of Mr. Ellis' govern-
mental career was his survey of the
Soviet electronic industry and its
requirements in a three -months trip
in Russia. He was the first man in
the OPM to handle radio production
matters, starting in June, 1941, and
he continued in the government
with WPB, arranging for the coordi-
nation of the radio -electronic man-
ufacturing industry in meeting the
military production load and in the
termination of civilian radio pro-
duction on April 22, 1942.

RNER Application in Electronic Developments

SOUND IN AN ENVELOPE

SoundScriber is creating new standards in business life.

Whether you are discussing important matters with
associates or others, giving instruct ons to employees,
interviewing or writing letters, your voice is registered
Electronically while you talk - givirg you an immediate
SoundScript on a featherweight plastic disc.

TURNER Microphones are standard equipment with
SoundScriber.

Today - TURNER microphones serve every branch
of the armed forces in addition to business, education, the
professions and science. Tomorrow will open even wider
use for Turner applications in electronic communications.

Crystals Licensed under Patents of the B-ush Development Co.

The TURNER Company
DS, IOW ACED AR R AP 1
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4.e.
DRAG -CUP

INDUCTION
GENERATORS

Both Base and Frame Mounted Models
New "Elinco" Drag -Cup Induction Generators are of die-cast
aluminuM alloy housing anodized in accordance with Army and
Navy specifications, and furnished with baked black synthetic
enamel.

OPERATION: Generators, etc. (from press release Paragraph 2)

SPECIFICATIONS: Type
68: (from release Paragraphs 2 and 3)101:

MODELS CAN BE VARIED TO MEET SPECIAL REQUIREMENTS

112 PARKERS AVE.
glechic 9fridie64544 ea. STAMFORD, CONNECTICUT

SMOOTH SAILING
FOR COMMUNICATIONS

Astatic Radio Cable Connectors provide smooth, unbroken and
unobstructed channels through which wartime communications
speed on their important missions. There is no escape for elec-
tronic energy passing through an Astatic Connector. Designed
and made to meet exacting standards required by both govern-
ment and leading radio equipment manufacturers, Astatic Con-
nectors are parts products of the highest type. Subjected to the
gruelling demands of wartime usage, Astatic Connectors render
efficient and dependable service.

CORPORATION
CONNEAUT, OHIO

IN CANADA CANADIAN ASTATIC LTD, TORONTO, ON T RIO

(Continued from page 253)
His successor, Mr. Chatten, has

had nearly a quarter -century in en-
gineering and sales work in the
radio and electrical equipment
fields before he came to the WPB
in July, 1943. One of his posts was
with the Fada Radioelectric Corp.
in charge of all administrative and
engineering work in production
from 1922-37 and another position
was with the Diolograph Products
Corp. as an engineering official on
intercommunicating telephone sys-
tems. He also was successively
sales manager with Bendix Home
Appliance Inc., South Bend, and
the National Electric Supply Co.,
Trenton.

STATEMENT OF THE OWNERSHIP. MANAGE-
MENT, CIRCULATION, ETC., REQUIRED BY THE
ACTS OF CONGRESS OF AUGUST 24, 1912, AND
MARCH 3, 1933

Of ELECTRONIC INDUSTRIES, published monthly
at New York, N. Y., for Oct. 1, 1u44, State of New
York, N. Y., County of New York, N. Y.

Before me, a Notary Public in and for the State
and county aforesaid, personally appeared Orestes H.
Caldwell, who, haring been duly sworn according to
law, deposes and says that be is the Editor of
ELBC"I'RON'IC INDus-rinEs and that the following
is, to the best of his knowledge and belief, a true
statement of the ownership. management (and if a
daily paper, the circulation), etc., of the aforesaid
publication for the date shown in the above caption.
required by the Act of August 24, 1912, as amended
by the Act of March 3, 1933, embodied In section
537, Postal Laws and Regulations, printed on the
reverse of this form, to wit:

1. That the names and addresses of the publisher.
editor, managing editor, and business managers are:
Publisher, M. Clements, Rumson, N. J. Editor,
Orestes H. Caldwell, Catrock Road and Bible St.,
Cos Cob, COT114 Managing Editor, Stanley P. :McMinn,
92 Adams St., Garden City, L. L, N. Y. Business
Manager, M. H. Newton, 583 W. 215th St., New
York, N. Y.

2. That the owner is (If owned by a corporation,
its name and address must be stated and also imme-
diately' thereunder the names and addresses of stock-
holders owning or holding one per cent or more of
total amount of stock. if not owned by a corporation,
the names and addresses of the individual owners must
be given. If owned by a firm, company, or other un-
incorporated concern, its name and address, as well
as those of each individual member, must be given.)
Caldwell -Clements. Inc., 480 Lexington Avenue, New
York, N. Y. IL Clements, 0. II. Caldwell, Charles
Schatvet, Trustees, 480 Lexington Ave., N. Y. C. M.
Clements, Trustee, Rumson. N. J. 0. H. Caldwell,
Trustee. Catrock Rd. and Bible St.. Cos Cob, Conn.
Charles Schatvet, Trustee, Darien, Conn. McGraw-Hill
Publ. Co.,* 330 W. Forty-second St., New York, N. Y.

3. That the known bondholders, mortgagees, and
other security holders owning or holding 1 per cent
or more of total amount of bonds, mortgages, or other
securities are: (If there are none, so state.) None.

4. That the two paragraphs next above, giving the
names of the owners, stockholders and security -holders,
if any, contain not only the list of stockholders and
security holders as they appear upon the books of the
company hut also, in cases where the stockholder or
security holder appears upon the books of the com-
pany as trustee or in any other fiduciary relation, the
name of the person or corporation for whom such
trustee Is acting, is given; also that the said two
paragraphs contain statements embracing afilant's full
knowledge and belief as to the circumstances and con-
ditions under which stockholders and security holders
who do not appear upon the books of the company as
trustees, hold stock and securities in a capacity other
than that of a bona fide owner; and this aMant has
no reason to believe that any other person, associa-
tion, or corporation has any interest direct or indirect
in the said stock, bonds or other securities than as
so stated by him.

(Signed) Orestes H. Caldwell

Sworn to and subscribed before me this 26th day or
September, 1944.

R. M. Philips
Notary Public Westchester County.
Notary Public N. Y. County Clerk's No. 452.
Notary Public N. Y. County Register's No. 280P.6.

(My commission expires March 30, 1946.)

*Represents minority stock interest which was pur-
chase price for Radio & Television Retailing. Majority
stock and control continue in hands of 0. H. Caldwell
and NI. Clements.

254
ELECTRONIC INDUSTRIES Novombr, 1944



ELECTRONIC INDUSTRIES
4chwziaeia /Vattern/Awl, 1944 STANDARD

Page

Ace Mfg. Corp .232
Acme Electric & Mfg. Co....188
Advance Electric & Relay Co.. 30
Aerovox Corp. 205
Aircraft Accessories Corp..18, 19
Aircraft -Marine Products Inc. 126
Air Reduction 148
Ajax Electrothermic Corp 17
Albion Coil Co 59
Alliance Mfg. Co 245
Allied Radio Corp 180
American Electrical Heater

Co. 243
American Gas Accumulator

Co. 224
American Phenolic Corp 63
American Time Products, Inc 48
American Transformer Co 189
Amperes Electronic Corp 2
Amperite Co. 242
Anaconda Wire & Cable Co 43
Andrea Radio Corp 251
Andrew Co. 250
Ansonia Electric Co. 39
Arnold Engineering Co 241
Astatic Corp. 254
Automatic Electric Sales

Corp. 130

Barber Laboratories,
Alfred W. 200

Barker & Williamson 123
Bassett, Inc.. Rex 136
Bell Sound Systems, Inc 226
Bentley, Harris Mfg. Co 26
Biddle Co., James G 144
Bird, Richard H 144
Bliley Electric Co. 45
Bogen Co., Inc., David 178
Boonton Radio Corp 250
Bradley Laboratories, Inc 194
Brush Development Co 146
Burke Electric Co 208
Burstein-Applebee Co 251

Cambridge Thermionic Corp 121
Cannon Electric Development

Co. 210
Capitol Radio Engineering

Institute 238
Cardboard Service Co 249
Cardwell Mfg. Corp., Allen D 202
Carter Motor Co 224
Celanese Celluloid Corp 68
Centralab 64, 169
Central Screw Co 47
Chicago Telephone Supply Co 32
Chicago Transformer Corp. 196
Cinch Mfg. Corp 181
Cinema Engineering Co 241
Clare & Co., C. P 193
Clarostat Mfg. Co., Inc 234
Clifton Products, Inc 208
Cohn & Co., Sigmund 194
Cole Steel Equipment

Co. 187, 212
Collins Radio Co 203
Colonial Kolonite Co 198
Communications Co., Inc 186
Conant Electrical Laboratories 166
Concord Radio Corp. 182
Connecticut Telephone &

Electric 156
Connector Division of Inter-

national Resistance Co 9
Continental -Diamond Fibre

Co. 222
Continental Electric Co. 201
Cook Electric Co 214
Cornell-Dubilier Electric

Corp. 128
Corning Glass Works 129
Cornish Wire Co 206
Corry -Jamestown Mfg. Corp 159
Coto -Coil Co., Inc 140
Creative Plastics Corp 173
Crystal Products Co 31
Crystal Research Laboratories,

Inc. 4

Dalis, Inc., H. L 256
Daven Co. Cover 3
DeForest's Training, Inc 154
Delco Radio Div.,

General Motors Corp 134
Deutschmann Corp., Tobe 3
Dial Light Co. of America,

Inc. 252
Distillation Products, Inc 206
Drake Electric Works, Inc 210
Drake Mfg. Co. 251
Doolittle Radio, Inc 61
Dumont Electric Co 228

Page

DuMont Laboratories, Inc.,
Allen B. 36

Eastern Air Devices, Inc 165
Eicor, Inc. 190
Eitel-McCullough, Inc. 152
Electric Indicator Co. 254
Electric Soldering Iron

Co., Inc. 247
Electric Specialty Co 251
Electrocon Corp. 176
Electra Motive Mfg. Co 40
Electronic Laboratories, Inc 139
Electronic Mechanics, Inc.. 185
Electronic Products Mfg.

Corp. 242
Electra -Voice Corp. 160
Engineering Co. 236
Erie Resistor Corp 13

Federal Telephone & Radio
Corp. 51, 177

Formica Insulation Co 57
Foster Co., A. P 164
Franklin Mfg. Corp., A. W 12
Freed Transformer Co 200

Galvin Mfg. Corp 133
General Ceramics & Steatite

Corp. 192
General Electric Co...5, 6, 7, 8

29, 142, 163, 171, 204, 238
General Industries Co 20
General Instrument Corp 135
General Radio Co 233
Goat Metal Stampings, Inc 244
Groves Corp. 236
Guardian Electrical Mfg. Co 117

Haines Mfg. Corp 24
Hallicrafters Co. 52
Hammarlund Mfg. Co., Inc 167
Hanovia Chemical & Mfg. Co 172
Harrison Radio Corp 208
Harvey Radio Co 246
Harvey Radio Laboratories,

Inc. 145
Hassall, Inc., John 246
Haydon Mfg. Co., Inc 158
Heinemann Circuit Breaker Co 71
Heintz & Kaufman, Ltd.
Hipower Crystal Co 245
Howard Mfg. Corp 188
Hunter Pressed Steel Co 25
Hytron Corp. 113

Indiana Steel Products Co 183
Industrial Instruments, Inc 228
International Nickel Co., Inc 28
International Resistance Co 147

Jackson Electrical Instrument
Co. 198

Jensen Radio Mfg. Co. 199
Johnson Co., E. F. 149
Jones, Howard B 158

Kaar Engineering Co 131
Kahle Engineering Co 247
Karp Metal Products Co.,

Inc. 235
Ken-Rad Tube & Lamp Co 209
Kenyon Transformer Co., Inc 34
Knights Co., James 229
Kurman Electric Co 256
Kurz-Kasch, Inc 53

Langevin Co. 231
Lapp Insulator Co., Inc 35
Lavoie Laboratories 115
Lectrohm, Inc. 247
Leland Electric Co 42
Littelfuse, Inc. 230
Locke Insulator Corp. 239
Lord Mfg. Co 54

Macallen Co. 170
Machlett Laboratories, Inc 137
MacRae's Blue Book 249
Magnavox Co. 197
Mallory & Co., Inc., P. R.

Cover 2, 143
Manross & Sons, F. N. 256
Micro Switch Corp 168
Millen Mfg. Co., Inc., James 226
Milwaukee Resistor Co 244
Mitchell -Rand Insulation Co.,

Inc. 33
Mycalex Corp. of America 55

National Co.. Inc 191
National Union Research

Laboratories 151
National Vulcanized Fibre

Co. 124

Page

New York Transformer Co 175
North American 1-hilips Co.,

Inc. 161
Norton Electrical Instrument

Co. 240

Ohmite Mfg. Co 207

Panoramic Radio Corp 213
Park Metalware Co., Inc 222
Par -Metal Products Corp 248
Peerless Laboratories 216
Permotlux Corp. 162
Philco Corp. 179
Picker X -Ray Corp 67
Pioneer Gen -E- Motor Corp 174
Plastics Wire & Cable Corp 150
Premax Products 140
Presto Recording Corp 221

Radell Corp. 248
Radiart Corp. 216
Radio Corporation of America:

RCA Victor Division 65
Cover 4

Radio Mfg. Engineers, I nc.. 252
Radio Receptor Co., Inc 220
Radio Specialties Co 243
Raytheon Mfg. Co 46, 217
RBM Mfg. Co 249
Remler Co., Ltd 225
Rider Publisher, Inc.,

John F. 247
Rogan Brothers 245
Rogers Mfg. Co., Dayton 251
Rola Co., Inc 62
Rothenstein, Albert 186

Sangamo Electric Co 49
Santay Corp. 27
Scientific Radio Products Co 132
"5" Corrugated Quenched

Gap Co. 23
Screenmakers 222
Seeburg Corp., J. P. 56
Segel Co., Henry P. 2.34
Shallcross Mfg. Co. 184
Sherron Electronics Co. 125
Shure Brothers 44
Sickles Co., F. W. ....141, 247
Sigma Instruments, Inc. 136
Signal Indicator Corp. 249
Smith Mfg. Co., Inc., F. A 220
Sola Electric Co. 21
Sonotone Corp. 16
Spencer Thermostat Co. 211
Sprague Electric Co. 119
Standard Transformer Corp. 148
Standard Winding Co 255
Struthers -Dunn, Inc. 155
Stupakoff Ceramic & Mfg. Co 69
Submarine Signal Co. 243
Sun Radio & Electronics Co 218
Superior Electric Co. 70
Superior Tube Co. 14, 15
S -W Inductor Co. 154
Sylvania Electric Products.

Inc. 219

Taylor Fibre Co. 50
Taylor Tubes, Inc. 215
Terminal Radio Corp. 243
Thomas & Skinner Steel Prod

ucts Co. 238
Thordarson Electric Mfg. Co 153
Triplett Electrical Instrument 223
Tung -Sol Lamp Works, Inc 38
Turner Co. 253

United Electronics Co. 37
United Screw & Bolt Corp. 127
United Transformer Co. 74
Universal Microphone Co. 41
U. S. Treasury 237
Utah Radio Products Co. 195

Walker-Jimieson, Inc. 243
Wallace Mfg. Co., Wm. T 218
Ward Leonard Electric Co. 60
Waugh Laboratories 66
Webster Products 58
Weltronic Co. 232
Western Electric Co. 227
Westinghouse Electric Mfg.

Co. 10, 11, 73, 157
Weston Electrical Instrument

Corp. 138
White Dental Mfg. Co., S. S 72
Wincharger Corp. 231
Wrigley Co., Wm 204

Zophar Mills, Inc. 216

While every precaution is taken to insure accuracy, we cannot guarantee against the
possibility of an occasional change or omission in the preparation of this index.

Stick cRelay Cot:4_

Each unit that we
produce bears the un-
mistakable hallmark of
perfection . . . because
we specialize - concen-
trating all our skill in
research, engineering
and production on the
solution of your most
trying coil problems.
Our engineering staff
is available for consul-
tation without obliga-
tion.

TAN- INE

0000
aaoo

0000
113"

WE INVITE YOUR
INQUIRIES

STANDARD
WINDING CO.

44-62 Johnes Street
NEWBURGH, NEW YORK
NEW YORK OFFICE 53 PARK PLACE

REctor 2-5334
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WAR - ORDER
NEEDS

 Your priority orders for
radio -electronic materials
get whirlwind action here
because:

Dalis always has on hand
exceptionally large and
complete stocks. Most or-
ders are filled immediately
from stock.

Since 1925, Dalis has spe-
cialized in the distribution
of radio materials. Long-es-
tablished factory connec-
tions assure deliveries of
needed items in quickest
possible time.

Dalis has it - or Dalis can
get it. If you're in a ter-
rific rush for those priority
needs, just

'Phone, wire
or write . . .

. 111_. I AI IS. IN( .
Wholesale Distributors

RADIO -ELECTRONIC SUPPLIES & PARTS

17 Union Square

NEW YORK 3, N. Y.
Phones: Algonquin 4-8112-3-4-5-6-7

The Standard for Accuracy and Performance
For instruments, indicators, relays, switches there are
no finer springs than Manross hairsprings. Get the benefits
of sound experience in design and modern research in
materials.
Send for Brochure of
Specifications and Design HAIR

SPRINGS

F N. t AN ROSS f"; SONS
DIVISION OF ASSOCIATED SPRING CORPORATION

BRISTOL, CONNECTICUT

No Bounce! No Chatter!
... in the new Kurman
2005 Flat Keying Relay

KEYING FEATURES.
1. No bounce. No chatter.
2. Input 50 Milliwatts.
3. Will key up to 150 words per

minute, or 60 impulses per
second.

4. Armature is mica insulated; is
suitable for keying a 50 Mega-
cycle R.F. signol.

5. Contacts will carry up to 2 Amps.

Oscilloscopic wave form
looks like this

NOT like this

A NEW FEATURE
OF GREAT IMPORTANCE
ADDED TO OUR "OLD TIMER"

Now .. . Chotterless operation
is added to the known sensi-
tivity of our "Old Timer- 1200
Series) . . . The new feature
consists of an energy absorb-
ing material sealed within a

contoct carrying coge. The com-
pound used is not affected by -1t=
age, oil, or moisture.

New Feature . . eliminates
"bounce" and "chatter 

I L
Send also for coroptete informogon oh the

Afro' **ow oot RELAYS...

35-18 37th STREET LONG ISLAND CITY I, N. Y.
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DAVEN dLal-un t con-

struction f ncs most

important c pr Notion

in Balanced "le. et-

tenuators, as vle!I as

in specic I my t pie -

circuit cont-ols at the

Potentiometer:T.,
Ladder, and
Rheostat tapes.

YEN
ANNOUNCES A NEWLY -IMPROVED

MODEL for DUAL -UNIT. ATTENUATORS
DAVEN engineers have incorporated into the improved dual -unit all the important new
features recently announced for DAVEN standard single -unit attenuator;. A noteworthy
addition in the due; -unit is the improved method ,f coupling front and rear attenuators.
The respective shafts of each meet in a lap joint within a long, snug collar, providing quick
and complete access to either unit. By loosening a knurled nut and releasing a snap -on
fitting, the front or rear switch may be reached without dismounting the front unit from
the instrument panel.

'Potent Pending

Features of DAVEN Dual -Unit Attenuators
SEPARABLE COUPLING-Front and rear units
now easily separated gives quick access to
either unit. Simple durable, foolproof con-
struction illustrated of left.

IMPROVED SHIELDING-Sturdy, snug fitting,
3 piece steel cover affords superb electrical
and dust shielding, as well as greater all
around ruggedness.

NEW DETENT DEVICE-Large gear and roller
mounted in recessed front end of front unit,
separate from resistive network, gives accurate
indexing (Illustrated.)

GREATER COMPACTNESS - Rear - of - panel
depth only PA"; 9/16" less than former models.

CERTAIN STOP-Extrusion of detent gear and
steel attenuator cover form sturdy stop to
rotation, eliminating rotor -hub strain of pre-
vious method.

CAPTIVE TERMINAL BOARD-Solder-lugs ey.-
letted to bakelite boards, which ore grooved
to fit securely into slots in their respective
can sectors.

ANTI -FUNGUS TREATED-Bakelite parts and
resistive windings treated to resist fungus arrd
mildew.

SILVER ALLOY-Contacts, switch arms and
returns of tarnish -resisting silver alloy lowr
interncl resistance. Other metals optional,

DON'T LET UP UNTIL OUR sors REACH TOKYO

THE COMPANY

191 CENTRAL AVENUE
NEWARK 4, NEW JERSEY
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AVERAGE COST PER PREFERRED TYPE TUBE

85'
NOVEMBER 1939 JANUARY 1940 NOVEMBER 1940

*NOVEMBER 1939 AVERAGE COST -- 100, ALL COSTS BASED ON SAME TUBE TYPES

#eze.fs.W RCA's Preferred -
Type Program Slashed Tube Costs to
Manufacturers More Than 13% During Its
First Year ...Giving You One Tube in Eight
"On the House" by Former Price Standards

The Preferred -Type Idea makes sense. And, it works!

Introduced by RCA in January, 1940, the Preferred -
Type Program aimed at concentrating a larger demand
and production on fewer tube types. This would allow
greater manufacturing efficiency, because of longer runs,
and would mean higher -quality, lower -cost tubes for you.

Even before civilian radio manufacturing was suspended
by war, the program paid off. By November, 1940, the aver-
age cost to you of tubes on the RCA preferred list was lower
by 13% than the average cost of the same tubes in Novem-
ber, 1939 . . . before the program started.

Yet all the time their cost was being lowered, the tubes
improved in quality and performance. And the way was
being cleared for simplified tube warehousing and stocking.

Since Pearl Harbor, the value of the "preferred -type"
idea has been proved beyond a doubt on the world's battle-
fields. Most military electronic equipment has been designed
around an Army/Navy Preferred List of Vacuum Tubes
. . . and our fighting men on every continent are assured

speedy replacements of high-performance tubes as a result.
Will RCA continue the Preferred -Type Program after

the war? You bet it will! If you already have specific
tube complements in mind for postwar and would like to
know if the tubes you need will be on the preferred list,
let us know what they are. Write to Radio Corporation of
America, Commercial Engineering Section, Dept. 62-121,
Harrison, New Jersey.

The Magic Brain of all electronic equipment is a Tube . . .
and the fountain -head of modern Tube development is RCA.

1915

1944

25 Years

of Progress

in Radio

and Electronics

62_6131.12


