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Beginning next month (Jariuary, 1947) and reflecting current growth
and specialization in the electronic arts, the editorial contents of
Electronic Industries will be enlarged and divided into two special-
ized and separate magazines, with names and fields as follows:—

ELECTRONIC INDUSTRIES

TELE-TECH

& INSTRUMENTRATION

Continuing the TELE-communications TECH- Continving the Industrial-Application

nical Section of Electronic Industries Features of Electronic Industries
Radio, AM, FM Measuring, Recording
Television, Facsimile Control, Reqgulation
Transmitters, Receivers Detection, Protection
Police, Aviation Processing, Treating
Railroad, Radar Energy Supplies
Design, Operation Design, Production

Each of the new specialized magazines will serve its own important
groups of readers with completeness impossible in the former paper.

Enlarged editorial staffs and increased reading pages will permit new
standards of editorial value and service for the individual reader.

For further detailed information, including subscription arrangements
and general publishing plans, see pages 18 and 19 of this issve.

0. H. Caldwell, M. Clements

Publishers



MALLOR

A Summary of Contents

Fundamentals of Electrical
Contacts

Selection of Contact Materials

Contact Design, Assembly
Methods and Maintenance

The Automotive Battery Igni-
tion Systems

Contacts for Low Voltage Type
Voltage and Current Regu-
lators

Contact Materials in Circuit
Breakers

Sliding Contacts

Fundamentals of Electricity for
Contact Applications

Miscellaneous Tables — Engi-
neering Data

Il gLecTrICAL €O
DATA BOOK

MA‘I!!A\J * DPSIGNS
AND M'\IC“‘QNI
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P. R. MALLORY & CO., Inc.,

NTACT ‘4

-

EVERYTHING YOU WANT TO KNOW
ABOUT ELECTRICAL CONTACTS

- o
o9 "

The First Book
of Its Kind...
Competent, Complete!

Until recently there was very little published information on electrical
contacts. What information existed was scattered in magazine articles
and in two obseure books published abroud.

Now comes the first “encyclopedia’ or the subject —a volume so com-
prelensive that it includes the latest there is to know about contact
design, construction, application «nd materials . . . so completely up-
to-date that it includes theories t'iat have yet to be established, opinions
that have yet to be proved. This is because the subject, even at this late
date, has many controversizi aspects.

Five years in the writing, the Mallory Contact Data Book belongs in
every engineering library. Its combination of scientific facts, observa-
tions, first-hand experiences cannot be duplicated anywhere else. To
recognized enginecrs writing on company letterhead, the book is free.
To others, it is ‘available at our printing cost —$2.50. The Contact
Data Book is «till another example of Mallory’s desire to provide helpful
material for those who have a professional interest in the fields we serve.

)

INDIANAPOLIS 6, INDIANA
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When projection lenses are available,
Yyou can project the cscillogram in a
well-lighted room with perfect visi-
bility, as in this unretouched photo-
graph. Note open window.

‘ Modified from the Type 247, this new Du Mont Type
247-A is such a startling success that phenomena
hitherto totally invisible can now be easily seen. Such
modification extends the range of the instrument tre-
mendously in the field of transient studies or high-speed
photographic applications.

The modification utilizes the new Type SRP Cathode-
Ray Tube operable at voltages up to 30 KV, producing
sufficient brilliance for direct projection, if required.

Other features are: automatic beam blanking; choice
of single or continuous sweep; sweep rates available
from .5 cps to 50,000 cps; Z-axis amplifier with choice of
output polarity; soundly engineered electrical and me-
chanical design.

’ Further details on request.

letoons

PASSAIC, NEW JERSEY * CABLE ADDRESS: ALBEEDU, PASSAIC, N. J., U. S. A,
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For an Extna Margin of
DEPENDABILITY

UNDER ALL OPERATING CONDITIONS

FITTED TO THE
APPLICATIONS WHERE
COMPONENT DEPENDABILITY
IS ESSENTIAL TO

3 CHICAGO TRANSFORMERS g cieass
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ELECTRONIC NAVIGATIONAL AIDS
FOR SHIPS AND AIRLINES

Sealea AGAINST ATHOSPHERIC MOISTURE AND INDUSTRIAL FUMES

INDUSTRIAL CONTROLS

THUS  Sealecl AGAINST CORROSION OF COPPER COIL WINDINGS

* in these ond mony other tronsformer oppli-
cations, economy, o: well os efficiency, is best
served by Chicogo Tronsformer's Sealed in Steel
construction,

STAY Sealea IN EXTREMES OF HEAT AND COLD!

Let its ossuronce of long-losting tronsformer re-
liobility help moke your electronic product free
of component replocements ond expensive servic-
ing regordless of odverse operoting conditions.

THaDL MMARK BCG s 3501 ADD'—S-ON SIREE' ,4.. _CHICAGO '8; .

ILLINOIS

ELECTRONIC INDUSTRIES @ December, 1946



; - ELECTRONIC
= )\)\‘} h“““\\I\Sh : 1NBUSTRIES
‘2/, k “““‘r 3 popt™ 5‘\9n¢:‘ dh\e“:;:;::::““'_ ORESTES H. CALOWELL

1 0 o™ o he
e a 0 orope i ¢ & M. CLEMENTS
ussu Ante ion® qure 10 ' Publisher
A 3 dw\d i P“ \ o fec C14 ““ -
n of yhest it afc oot on ot nedt * nath- ' STANLEY P. McMINN
‘ €ac ance mot€ eded 1 ' |‘°“‘\ o ol te® Managing Editor
! g NE ot \®
v "\ esigh % 7 ine, T L e PS¢ moXt RALPH R. BATCHER  H. GREGORY SHEA
== co! \e". A .\-\ - ed dels ©° Consulting Editor Associate Editor
mp thet> hes
. o usion ® O aawre s JOSEPHA ZENTNER, Ph.D.
7 ante . \eie Patents ond Foreign Reviews
n ]
! te 10897 ; PAUL H. HUNTER  HENRY JACOBOWITZ
+ Instrumentation New Products
PARERE
C =0 CHARLES DREYER CARL BUHRER
] Art Director Circuit Diogroms
LOUISA B. DRESSER
! G Editorial Production
A '"Yagi'" array, | w*
highly liracdasgilR af Weshington Edilor-c390 Nl Pres Bid
i 7 ] N s ashington tor— a ress g.
This is a Dielectric Anten- with excellent im |
pedance match- | READER SERVICE

na, with special direction-

al properties for radar. ing & bandwidth.

GRACE JESSE M. TEMMEL JANE NORMAN

& ol CIRCULATION
—— — B. V. SPINETTA
d Circulation Director

——— B. GOLLUB, M. GROENING, B. RUCHAISKY
p i 8 Subscriptions, List Compilation

BUSINESS DEPARTMENT
‘ M. H. NEWTON
!

pole Antenna, ideal for | Bfigegs- PNINagSF

transmitting or receiving,
in the frequency range 30

A Ground Plane
| Antenna, economi-
| “cal and effective

JOHN SAMBORN
Sales Monager

to 174 MC.
for government, C. J. STILLMAN
| amateur, and emez- Eostern Manager
qency ct?mmunlco- J. E. DRAKE J. J. BROOKMAN
tion services. o
o - D. J. O'ROURKE
Clevelond Manager
A Coaxial An-

R. Y. FITZPATRICK

tenna for the Western Monager

amateur 2 me-

b ) = S. M. GASKINS J. J. GREENE
er band. 3 ~——
— BEN MORRIS
Promotion Manoger
N. McALLISTER A. O'ROURKE
Production Manager Make-Up
W. W. SWIGERT
The new Andrew Di- ) Credit Manager
Fan B'°f°d Band A"(; ’ W. KENNETH REYNOLDS  E. CALLAHAN
[V, T, Ipnove H. MIRTEL  F.P. MYERS  F. V. ECKHOFF

FM and TV reception.

Electronic Industries®*, December, 1946.
Vol, V, No. 12. Regular price per copy 35
cents, Published monthly by Caldwell-
Clements, Inc.,, 480 Lexington Avenue, New

e York 17, N. Y. M. Clements, President;
Orestes H. Caldwell, Treasurer. Subscription:
s ® United States and possessions, Mexico, Cen-

te tral and South American countries, $3.00 for

“ \\\'\n° one year; $5.00 for two years; $6.50 for

“ \9. qure three years. Canada, $3.50 per year; $5.50
vtac 4

/

1 l ch-\cog for two years; $7.15 for three years. All
ot . 3 ihe a other countries $5.00 for one year; $8.00 for
7 ‘h ; “Sis n f Aﬂ'e““ - two years; $10.00 for three years. Entered as
63 €. rspeclu Une 1) Second Class Matter, September 20, 1943,
| 3 Pionee mp 1 . o at the Post Office at New York, N. Y., under
ot 0 0 Eqmpme the act of March 3, 1879. Copyright by
- Caldwell-Clements, Inc., 1946, Printed in

©194¢6 ] U.S. A. *Reg. U. S. Pat. Off.

ELECTRONIC INDUSTRIES @ December, 1946



o

.
:
o=

RUGGED for use where heavy-unit
manufacture creates shocks and vi-
bration—BIG in current capacity,
LONG-LIVED through days, weeks,
and months of continuous service—
G-E steel ignitrons march side-by-
side with your sturdiest, most de-
pendable plant equipment.

They come to you pre-tested—for abil-
ity to do their job and stand up under
that job! G-E ignitrons, before reach-
ing your factory, have proved them-
selves under test conditions which
duplicate the most severe to be met
in actual use.

Basic design of G-E ignitrons ac-
cents details that make for strength.
Typical is the fernico metal-to-glass
seal which both solidly bonds and
insulates the ignitor and the steel
envelope. . . . Before manufacture,
G.E. exhaustively tests all materials

Distributors and dealers everywhere, backed up by additional G-E tub

GENERAL @3 ELECTRIC

FIRST AND

e —— .

ELECTRONIC INDUSTRIES @

U. §. Navy Official Photo

GREATEST

December, 1946

‘take it'1*

for quality and stamina. During man-
ufacture, there is complete, step-by-
step assembly inspection.

Better built—rigidly tested—fully
covered by ironclad warranty—G-E
ignitrons also are delivered to you
faster! The FG-235-A and other types
are stocked right in your area, by your
G-E tube distributor or dealer who
can give immediate service. Tele-
phone this convenient local source
today! Electronics Department, General
Electric Company, Schenectady5, N. Y.

NAME 1IN

“These steel-jacketed
electronic tubes can

QMTgsh'ip-buiIt for tough service...

TRONS

Type FG-235-A

For welder control, a frequent application,
ratings are: max kva demand 1,200, with avg
anode current 75.6 amp—max avg anode
current 140 amp, with kva demand 400.

e stocks in centrally located cities from coast to coast.

162-E9-8880

ELECTRONICS — —— ———

5
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In the Magnavax Speaker Laboratery—«//

the apparutus needed for the development
and production of quality loud-speakers.

DYNAMIC SPEAKERS
~—over 160 models

At your service...at Magnavox

All the facilities of modern

radio science and engineering

IX acres of modern plant and equipment, our staff of
trained engineers and designers, plus 35 years of experi-
ence, research and development—all are at your command
for producing the finest loud - speakers, capacitors and other
component parts.

Magnavox quality and performance are long established
as the highest standard in radio. The oldest and largest man-
ufacturer of loud-speakers, Magnavox has achieved a breadth
of experience and knowledge so complete, so accurate, that
your specifications are met exact/y,

Magnavox designers and engineers stand ready to apply
their developments to any of your component problems.
When you need component parts, specify Magnavox—special-
ists in quantity production of quality components for the
manufacturing trade. The Magnavox Company, Components
Division, Fort Wayne 4, Indiana.

>

=

M‘l navox

has served the radio industry for over 30 years

ELECTRONIC INDUSTRIES o

SPEAKERS « CAPACITORS « ELECTRONIC EQUIPMENT
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REVERE PHOSPHOR BRONZES
OFFER MANY ADVANTAGES

Y —Plunger guide
2—Thermostat spring
3—Internal lock washers
4—Contact springs
5—External lock washers
6—Operating lever

7 —Cap with integral springs in side

8—Retaining spring
9—Countersunk external lock washer
10—Pressure spring for capacitor
A ‘ S o 11 —Five-contact spring
TRENGTH — Resilience — Fatigue Resistance — Corrosion Re- . .
12—Contact spring for radio part
sistance —Low Coefficient of Friction—Easy Workability—are 13—Pressure spring and terminal

outstanding advantages of Revere Phosphor Bronzes, now avail- Y4—lnvolute spring
15—Contact poini for solenoid

able in several different alloys. .
16 —Contact springs

—made of Phosphor Bronze strip supplied

In many cases it is the ability of Phosphor Bronze to resist
by Revere

repeated reversals of stress that is its most valuable property.

Hence its wide employment for springs, diaphragms, bellows

and similar parts. In addition, its corrosion resistance in com-
bination with high tensile properties render it invaluable in ” iks
chemical, sewage disposal, refrigeration, mining, electrical and COPPER AND BRASS INCORPORATED

similar applications. In the form of welding rod, Phosphor Founded hy Paul Revere in 1801
230 Park Avenue, New York 17, New York
Mills: Baltimore, Md.: Chicago, 11l.; Detroit, Micbs

Netw Bedford., Mass.: Rome, N. Y.—Sales Offices rs
Prineipal Cities, Distributors Everywbhere.

Bronze has many advantages in the welding of copper, brass,

steel, iron and the repair of worn or broken machine parts.

Revere suggests you investigate the advantages of Revere Phos- ®
5 Listen to Exploring the Unknoun on the Mutual Net-
phor Bronzes in your plant or product. work every Sunday evening. 9 to 9:30 p.m., EST.

ELECTRONIC INDUSTRIES @ December, 1946 7
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Overlay pre-
cious metals,
side or

...use GENERAL PLATE Laminated Metals

Designers, fabricators, manufacturers needn’t worry about rising
silver prices because General Plate Lam:inated Metals flw you all the
performance characteristics of solid silver at unusually low cost.

Because General Plate Laminated Metals . . . sheet, wire and
tube . .. are permanently bonded laminations of a thin layer of
precious metal to a thicker layer of base metal, they give you precious
metal performance at a cost slightly higher than the inexpensive
base metal.

In addition to economy, General Plate Laminated metals are
easier to work, have high corrosion resistance, provide better
electrical conductivity, are easier to fabricate, have better spring
properties, and provide structural and mechanical properties not
found in solid precious metals.

Investigate General Plate Laminated Metals, today. Our engi-
neers are available for consultation on your metal problems. Write:

GENERAL PLATE DIVISION

SHEET . . . Available with precious
metal on one side, both sides or
wholly covered, inlaid and edge laid
in practically any combination of
precious to base metal. Base to base
metal combinations also available.

TUBE . . . Solid precious metal; lam-
inated precious to base metal lined,
or covered one side or both in a wide
range of diameters and odd shapes.

WIRE . . Shaped, solder filled,
channel, solder flushed, squares,
flats, ovals and irregular shaped.

of Metols ond Controls Corporotion

ATTLEBORO, MASSACHUSETTS

ELECTRONIC INDUSTRIES @ December, 1946

Base metal...
= steel, copper,
sides, nickel, etc.

any thickness.




Light-weight —Resilient

NATIONAL
VULCANIZED FIBRE
protects against shock and strain

...in products or plant equipment

L it's a rugged material you want to protect your prod-
ucts or plant equipment against shock and strain
—you're sure of getting it in tough, durable
National Vulcanized Fibre!

One of the strongest materials per unit weight
known, this versatile, hard vulcanized fibre can “take
it’ in every way. Resilient and light in weight
(about half that of aluminum), it has outstanding
impact, tensile and dielectric strength . . . is
extremely resistant to wear and abrasion . . .
and is machined and formed easily, economically.
You get all this and toughness, too, in National
Vulcanized Fibre.

To be sure of improved performance for your
products or plant equipment, let a trained
National engineer show you how this rugged
material can be readily adapted to your
production. Write for information.

frunks must be built to “take’” the
BArd knocks to which they're sub-
jected. That's why so many of them
—including U. S. Army foot lockers
—are made of rugged National
Vulcanized Trunk Fibre.

NATIONAL VULCANIZED FIBRE COMPANY

Wilmington 99, Delaware Offices in Principal Cities

ELECTRONIC INDUSTRIES @ December, 1946



Light from two Dazors converges at the
critical point of work on a precision jig
boring machine (Omar Tool & Machine Co.).

'Pan Americon Airways
technician averhavling
a Flux Gate Compass.

OU think of a floating object as some-

thing which moves, glides or drifts
in any direction with effortless ease . . . a
'mental picture which fits perfectly the
freedom of movement you find in a Dazor
Floating Lamp.

With the Dazor you can concentrate glare-
less, shadowless light of high intensity on
any horizontal or vertical work area. With
the tips of your fingers you float it where
needed—fit it to your seeing needs. When
positioned, the lamp is firmly and auto-

¢  CHOICE OF 4 BASES ——=

Y

UNIVERSAL

L PEDENTAL

BRACKET

10

N With Cazor light of the desired quantity

B ond quality directed {without waste} where
needed, this operator makes her Singer sing.

matically held in suspension by a patented
enclosed spring force. It stays pnt without
locking, tightening or “friction” holding.
Dazor alone floats!

In your plant and office are vital tasks
which demand fast, accurate, comfortable
seeing: Drafting, design engineering, pre-
cise machining, fine assembly, inspection,
tests,repairs,accounting and bookkeeping
... where specialized Dazor lighting will
help increase and improve work output
—save you money.

The Dazor and a Remington Rand Bookkeep-
ing Machine here team up for the speed and
accuracy demanded in modern accounting.

Phone Your Dazor Distributor

... for any additional information desired.
A better idea, ask him to demonstrate the
advantages of Dazor lighting under actual
working conditions. Foryour distributor’s
name, if unknown to you, write to the
Dazor Manufacturing Corp., 4483 Duncan
Ave., St. Louis 10, Mo.

IN CANACA address inquiries to Amal-

gamated Electric Corporation Limited,
Toronto 6, Ont.

DAZOR Flodi#] LAMPS

FLUORESCENT

and |

ELECTRONIC INDUSTRIES e

NCANDESCENT

December, 1946



VOLTMETERS for EVERY RF NEED

Permanent accuracy, high stability and
high impedance input! You get all three
with each of these three voltmeters. Suit-
able for laboratory, test bench or produc-
tion line! Each has a frequency and voltage
range adaptable to your particular needs
. . . sturdy construction; easy-to-read meter
scales!

STANDARD ELECTRONIC
VOLTMETER MODEL VM-27A

Technical Specifications

RANGE: 0.1 to 100 volts in five ranges a-c and d-c
(1, 3, 10, 30 and 100 volts full scale.}

ACCURACY: 2 percent of full scale on all ranges,
on sinusoidal voltages.

CALIBRATION: Calibrated to read 0.707 of peak on
a-c voltage, hence rms. of a sinusoidal wave.
FREQUENCY RANGE: 20 cycles to over 100 mega-
cycles with full accuracy from 50 cycles to 50
megacycles.

INPUT IMPEDANCE: d-c input 7 megohms, a-c in-
put 4 megohms at audio frequencies and at radio
frequencies equivalent to a capacity of 5 micro-
microfarads having a power factor of 0.5%.

POWER SUPPLY: 105 to 125 volts 50-60 cycles at

30 watts.
TUBES: One 6H6 in probe, two matched 6]J5GT and

one 6X5GT rectifier.

DIMENSIONS: 8 x 8 x 8, probe, 2 inches diameter
by 4 long.

WEIGHT: 11 lbs. less probe.

PRICE: $150.00 net, F.O.B. Flushing, N. Y.

MODEL YM-27-ZC
Same as Model VM-27A but with means for setting

meter to mid-scale on d-c.
PRICE: $155.00 net, F.O.B. Flushing, N. Y.

WRITE FOR DESCRIPTIVE BULLETINS

.

HIGH FREQUENCY
ELECTRONIC VOLTMETER MODEL 32

Technical Specifications
RANGE: 0.3 to 300 volts r-f in five ranges (3,
10, 30, 100 and 300 volts full scale).
ACCURACY: 5 percent of full scale on all
ranges, on sinusoidal voltages.
FREQUENCY RANGE: 500 kilocycles to 500
megacycles.
INPUT IMPEDANCE: 0.5 to | micro-microfarad
at a Q of about 200. (Steatite top.)
POWER SUPPLY: 115 volts 50-60 cycles at 30
watts
TUBES: One 6ALS in probe, two matched
6]5GT and one 6XSGT rectifier.
DIMENSIONS: 5, x 9%, x 9'/,.
WEIGHT: 8 lbs.
PRICE: $99.50 F.O.B. Flushing, N. Y. (net)

BULLETIN AV {ILABLF

e

HIGH VOLTAGE
ELECTRONIC VOLTMETER MODEL 31

Technical Specifications

RANGE: 10 to 10,000 volts r-f in five ranges
(100, 300, 1000, 3000 and 10,000 volts full scale)

ACCURACY: 5 percent of full scale on all
ranges, on sinusoidal voltages.

FREQUENCY RANGE: 100 kilocycles to 100
megacycles.

INPUT IMPEDANCE: Approximately 1 micro-
microfarad at a Q of over 500

POWER SUPPLY: 115 volts 50-60 cycles at 30
watts.

TUBES: One 6ALS in probe, two matched
6]5GT and one 6X5GT rectifier

DIMENSIONS: 5!, x 9Y, x 9%,
WEIGHT: 8 lbs.
PRICE: $99.50 net, F.O.B. Flushing, N. Y.

BULLETIN AV AILARBLE

ALFRED W. BARBER LABORATORIES *

FLUSHING o

34-08 FRANCIS LEWIS BLVD.
NEW YORK

ELECTRONIC INDUSTRIES o
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PERMANENT AGNETS MAY

SINTERED ALNICO MAGNETS
NOW MADE BY INDIANA STEEL

With the recent expansion of plant facilities at both the
N Valparaiso and Stamford plants, The Indiana Steel
'3 Products Company has materially increased the total
. production of sintered Alnico magnets in the United
States.

Sintered magnets fulfill a special need where lightness of
weight ang compactness of design are desirable.
Although they are considerably less expensive than cast
magnets only in sizes less than 1,20 Ib., sintered magnets
are also desirable in sizes where special shapes are diffi-

w cult to cast. The sintering process in quantity production
makes Alnico permanent magnets available for many
uses which were not previously economically possible.

The Indiana Steel Products Company is well equipped
for the production of sintered magnets of almost any
standard shape from its available stock of dies without
die charge. Because of die cost requirements in the

' production of sintered magnets of special design, a
special charge is made. We invite those interested in the

’ application of sintered magnets to consult our engineer-
ing department.

More than 24,000 applications of permanent magnets
have been made by The Indiana Steel Products Company,
the world’s largest sole manufacturer of “Packaged
Energy”. Our engineers invite you to consult with them
on any magnet problem. For complete information
write for our free “Permanent Magnet Manual”.

© 1948 The Indiann Steel Products Company

THE INDIANA STEEL PRODUCTS EOMPANY *

PRODUCERS OF "PACKAGED ENERGY" 4 @ SPECIALISTS IN PERMANENT MAGNETS SINCE 1980

6 NORTH MICHIGAN AVENUE » CHICAGO 2, ILL, PLANTS | VALPARAISO, INDIANA
@ } STAMFORD, TONN. (CINALDAGRAFH DIV.)

.) L g -
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This New Book Lists 199 Films for
Training ELECTRONICS WORKERS

IT TELLS YOU

¢ what each film is about

o which films are free

e which you can rent or buy
¢ where to get them

With this book as a guide, you can instruct your
workers easily . . . inexpensively . . . effectively.
Thousands of large and small plants, mainte-
nance and service shops are using it to get excel-
lent training films now available from private
industry, government bureaus, and film dis-
tributors.

On electronics and related subjects there are
155 movies and slide films, covering theory,

tubes, circuits, special technics . . . films for
production workers, salesmen, and maintenance
personnel.

All of them are described for you in this in-
formative 104-page book, along with about 1500
films on other industrial subjects.

It also tells you where to get the films you
want and the purchase or rental cost if any. Get
a copy of “The Index of Training Films” for
reference. It’s free. Just write to . . .

ES & SLIDEFILMS Eastman Kodak Company, Rochester 4, N.Y.

PiCTUR
R TRAINING USE

AO
A GUIDE TO Y ;
AVAILABLE FOR lN[_)USTRlAL

1

Send for your free copy

Eastman Kodak Company
Rochester 4, N. Y.

Please send me a free copy of
“The Index of Training Films.”

——
)
‘ Name b " B -

Company

Training Films 2 22 B

—another important function of photography City camsaliel SRR State

. @
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]9]4 World's first vacuum tube re- ]9]9. These Western Electric ampli-

peater amplifier; designed by fiers powered the mightiest
Bell Telephane scientists and made by sound system of its doy, used at New
Western Electric for transcontinental York's “Victory Way" Celebration after
telephony, wos the start of modern World War . There were 113 loud-
electranic communications. speakers in the system.

HEN Bell Telephone scientists

designed and Western Electric
manufactured the first vacuum tube re-
peater amplifier back in 1914. they
opened a vast new frontier of communi-
cations and sound distribution. Up to
that time, telephone commmunications—
both by wire and radio—could cover
only limited distances and produce
relatively low volumes.

For more than 30 years, this team has
produced ever better amplifiers for

almost every use —long distance wire
and radio telephony, radio broadcasting,
sound distribution systems, mobile radio,
sound motion pictures, disc recording,
acoustic instruments and radar.

Equipped with unexcelled tools of re-
search, experience, skill and manufac-
turing facilities, the Bell Laboratories-
Western Electric team will continue to
design and build amplifiers outstanding
in quality, efficiency and dependable

performance.

== QUALITY COUNTS —

BELL TELEPHONE LABORATORIES

World's largest organizaiion devoted exclusively o research
and development in all phases of elecirical communications.

Western Eleclric

Manufacturing unii of the Bell System and the nation’s largest
producer of communications equipment,

ELECTRONIC INDUSTRIES ® December, 1946
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]922. The Western Electric 8A was the

first commercial broadcasting
amplifier. Today, 24 years later, same
of these 8A's are still in use. This long
life speaks volumes for the quality
built into them.

]946. The brand new 124H ond J

amplifiers for wired music and
public address systems are small and
light weight, yet deliver 20 watts. They
are setting new standards of quality

for music reproduction.

]928. This ac operated amplifier, one

of the first made, reduced main-
tenance costs and did away with cum-
bersome batteries and charging equip-
ment. It was used to record some of the
earliest sound motion pictures.

]942. This compact and powerful unit

for battle announce systems is
typical of Western Electric amplifiers
designed during the war. It operated
dependably when mounted a few feet
from the largest guns.

]934. Western Electric was an early

leader in making compression
type amplifiers to enable higher speech
intensity between noise level and over-
load point. This equipment was used in
overseas radiotelephony.

]938. Negative feedback is another

of Bell Laboratories’” many con-
tributions to amplifier design—now in
general use, This amplifier for disc re-
cording was able to supply as much as
50 db of feedback.

]946 The 1126C is the latest design of Western

° Electric's popular level governing amplifiers.
In operatian it acts as a program-operated gain
cantral to prevent avermodulation in AM or FM
broadcasting. It immediately reduces gain when
an instantaneous peak exceeds a predetermined
level, slawly restores it when the peak is passed.

ELECTRONIC INDUSTRIES o December, 1946
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| i Rated D-c
|| Cap Muf | Voltage

Quantity | 110 9 | 10 10 99 1100 10 999 | 1000 or more || 0001 3000

.00 3000

RIoe. | .0 1000

Net Price | 6.50 4.90 3.90 3.25 i " 500
! 1

Quantity [ 110 9 | 1010 99 | 100 to 999 | 1000 or more 0001 5000

Case 70 | 001 5000

‘ {0 2000

Net Prica | 8.45 5.85 4.55 4.25 R 750

tPrices to manufacturers purchasing Lectrofilm Capacitors for use with their
product will be supplied on inquiry,

RATINGS AT HIGH TEMPERATURE

| ) Per Cent
Amblient Per Cent | Rated Super-
Ratings are based Temp. Rated imposed RMS
25, € i C ‘ D-¢ Vol * Sir‘\:e Wave
on ambient CL Y T W | Current
. - « temperatures. Far | 25 100 | 100
+ o . Permits Use of Larger MUF Sizes in R-F % g0l s W09 95
L ather ambient tem- 33 3; gg
Circuit Design without Cost Penalty peratures the follow- | 43 e | 75
A " . Y d ing derating factors ‘ 28 gg gg
Here's a capacitor price reduction that really means some- VTl o - 25
1 5 ¢ b must be used: 70 o 35
thing to circuit designers: G-E offers all listed ratings of case- 75 90 15
= * : oy 5
J't_}'lt 65 L“"aﬁl’” bla‘klng a”d b_}'—pd!! capaatw; at one new Good Capacitance-temperature Characteristics at low cost
price, approximately half of the previous level. Similarly, all listed ST T ] e T
; P . +H1++4+44 44114 4 44
ratings of case 70 designs are offered at one new, low price! 103 f44—44—+ 4 1 t
3 H++41++1+414+ ' 14 et
This means that you no longer have to place cost ahead of 102 T i
good circuit design. It means that you now have complete % 10! IENEE N 11
J 4 ) ., ) 2 A
freedom to use ecither high or low capacities in R-F blocking B MmN HHF
- o - 3 g 9 1
and by-pass applications—without paying a premium for ) 2 = e 111
. 3 98 +
higher capacity! 2 HH A + -
- . & “ - -
General Electric’s development of Lectrofilm, a new ca- ss XTI IS nEREENERENS
pacitor dielectric, and the advanced methods used in manu- 95 «/{ T '
. . A 4 444 4 4
] i . T 1
f.1cturn.1g these capacitors have resulted directly in these new M 4% X o0 _ ® % e &
low prices. Lectrofiln capacitors are now the answer to new circui Degrees centigrode

cconomics, better circuit designs, lower over-all equipment costs.
Write for Bulletin GEA-4295A, Apparatus Depr., General
Electric Company, Schenectady 5, N. Y.

*Reg. U.S. Pur. Off.

GENERAL @) ELECTRIC

407-115 6700
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Plastics where plastics belong The tip insulators on this welding electrode holder

are excellent examples of the use of technical
plastics where plastics belong . . . using resistance to
heat and impact and electrical insulating properties
Synthane (our type of plastics) qualifies well
for this job. Glass base lominated resists heat
ond impact fatigue, insulotes and wears well.
For these reasons and others, Synthane finds its
way into an army of applications requiring electri-

cal,chemical, mechanical or combined specifications

If you have a use for Synthane, let us help you

before you design, Perhaps we can save you lime

and trouble with design, materials or completely
fobricated parts. Write for the complete catalog
of Synthane Plastics and their applications today

Synthane Corporation, 12 River Road, Qaks, Penna

@YNLSHANE T fe
N

DESIGN . MATERIALS - FABRICATION . SHEETS . RODS . TUBES
FABRICATED PARTS. MOLDED - MACERATED - MOLDED - LAMINATED




SYNTHANE CORPORATION, 12 RIVER ROAD, OAKS, PA.
Gentlemen:

technical plastics.
Name

Company
Address

Gy e




A. 4 AG Littelfuse Serles 411 Fuses. 10 to
40-ampere sizes for vse on 32 volts or less.
Glass enclosed.

B. 4 AG '*Slo-Blo"" Littelfuse Series 413 Fuses.

1 to J-ampere sizes for use on 250 volts or

less, ond o 5-ampere slze for use an 32 volts ¢ A -
or less. Glass enciosed.

"(
€. 4 AB Littelfuse Series 414 Fuses. 1 to ";&, e i “ a&ove % 3
J.ampere sizes for use on 250 volts or less, " ’ <
5 to 15-ampere sizes for use on 115 volts or - a one dt 13 eme‘t prevents errs ﬂn md c.(a‘:k'ng at
less, and 20 to 40.ampere sizes for use an lhe‘fus.cnpouﬁ
33,.:.",'.,':.?;,,',"" Bcks llefencoiochihatiererset . Complese nsso*nt of rahngs for small mwoetors, relays a-d all
B Ficgal Operotsd Fute: Extiacios Posre b 11 industriel applicetio1s in which medium os Fkigh time lag protzction
quick, sofe and simple woy of maunting and coupled with anti-vibration and shock resitance quelities are major
chonging 4AG fuses. For frant-ponel mounting. | factors. In all suca asplications they will give you lonzer lasting, more
* Pressurized, Finger Operated Fuse Extractor de dﬂbL., 1
Past. Similor to above except for use at high pen more econonii a protecnon
oltitudes in pressurized aircraft cabins, etc. For ccn plete infocmatioa and prices on these aad other Litt=lfuse

F. Some @5 D,"" above, excopt for back-of- quality praducts, serd for Tatalog No. 9. .. just off ke press.
ponel mounting.

For other Fuses, Mountings and Ac-
cessories send for Cotolog No. 9

LITTELFUSE®

4763 NORTH RAVEMNSWOOD AVE. CHICAGO 40, U. S. A.

NITE-T-LITE. - SWITCH-LITE - IGNITION-FRITZ - NEON INDICATORS - SWITCHES - CIRCU:T BREAKERS - FUSES, MOUNTINGS AND ACCESSORIES
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TELE-TECH, devoted to TELE-Communications
TECHnics in design, manufacture and operation, will
be the largest technical magazine in the tele-communi-
cations field — largest in number of editorial pages, in
editorial coverage of tele-communications subjects and
in volume of tele-communications advertising.

THE ELECTRONIC INDUSTRIES

PROGRESS in electronic engineering and at
points of specification has long been developing along
two well-defined lines. It took the war and the first
year of reconversion to emphasize the trend, but the
fundamental character of the situation has long been
clear, as revealed in various analyses and studies, in
field contacts by ELECTRONIC INDUSTRIES
editors and in reader service and subscription check-
ups and correspondence.

There is a sharp and unmistakable division of
interest between communication engineering and in-
dustrial electronic engineering, which alert publish-
ers must recognize as an opportunity to better serve
the fields in which they are engaged.

There is little in common between (1) the highly
technical thinking and activities of responsible in-
dividuals in the field of communications and (2) the
down-to-earth product development, plant operations
and equipment specifications work of those who have
shown such resourcefulness throughout all industry
to give electronic equipment a job to do. Their prob-
lems differ, their methods are at variance and so also
are their use and acceptance of many words. The
engineering excellence and circuit complexities of
the trained electronic engineer are often quite lost
upon the man who is more interested in knowing how
he can use electronic apparatus as an aid to production
or a means of control.

Doing Something About It

As a result, January 1947 brings to direct accom-
plishment two long-planned and carefully organized
contributions to immediate and future progress in the
electronic fields, by Caldwell-Clements, Inc. These
will be TELE-TECH and ELECTRONIC INDUS-
TRIES & INSTRUMENTATION, replacing with
specialized effectiveness the present limited, one-
paper coverage of a dual-interest field.

Two Groups of Readers

There are approximately 17,000 highly-trained,
technically-minded radio and electronic engineers
responsible for the development, design, manufacture
and operation of tele-communications equipment —
radio, broadcasting, FM, television, microwave, radar,
aircraft, railroad, military, etc. Their activities will
reflect a billion dollar market in 1947. For them,
TELE-TECH has been editorially tailored for a com-
plete coverage of TELE- communications TECHnics
as applied to:

— broadcasting, whether AM, FM or shortwave

— television, as black-white and color proceed

— railroad radio for safety and speed with efficiency
— aviation navigation, safety and traffic

— recording and sound fields

— point-to-point commercial systems

— marine navigation and safety

— facsimile services

— personalized, mobile communications

— police and public safety facilities

— parts and components relating to all of these

TELE-TECH will be published monthly at a sub-
scription rate of $3.00 for two years. It will be keyed,
in coverage, in writing, in editing and in typography
to the electronic interests of highly trained technical
minds. It will not straddle, it will not compromise,
In recognition of the global aspects of tele-communi-
cations, its circulation will include foreign manufac-
turers and broadcasters. Also government laboratories
engaged in research and development of tele-com-
munications for the military in the United States and
similar laboratories in Latin American countries.




IN 1947

ELECTRONIC INDUSTRIES & INSTRUMEN-
TATION, based upon an editorial concept and pro-
gram new to industrial publishing, will be of the
tabloid size and will combine the best-tested features
of standard-size publications with the visibility,
vitality, display, speed-up and news emphasis that is
associated with the “new-product” type of paper. It
will cover each month all that is timely and significant
in electronic applications throughout all industry
where typical uses are induction and dielectric heat-
ing, power conversion, precipitation, welding control
and timing, photocell uses, x-rays for detection and
test, motor speed controls and supersonic processing.

Specifically there will be:

— reviews of high spots in technical progress

— feature articles descriptive of how electronic methods
are applied and with what results

— digest of feature articles appearing currently in 150
industrial magazines

— double page color charts of basic electronic data

— new products, materials, component parts and sub-
assemblies

— new publications, bulletins and catalog announcements
— new books

— ABC stories of the principles upon which electronic
methods are based

— product index
— “tubes on the job" shorts
— association news
ELECTRONIC INDUSTRIES & INSTRUMEN-
TATION will have a circulation of 25,000 key men
in industry whose decisions or recommendations re-
sult in the specification of electronic methods or

components in the design, operation or installation of
industrial equipment. Subscription, $3.00 for 2 years.

ELECTRONIC INDUSTRIES & INSTRUMENTA-
TION, a new type of industrial magazine to serve de-
sign and production men who are responsible for
industrial electronic methods. Pre-publication adver-
tising contracts indicate that this magazine will set a
new record for rapid growth and advertising returns.

TWO SEPARATE GROUPS OF READERS
TWO SPECIALIZED MAGAZINES

As To Present Subscribers

So clear and sharp will be the line between the
character of the reader services rendered by TELE-
TECH and ELECTRONIC INDUSTRIES & IN-
STRUMENTATION that individuals receiving one
will not.require the other.

Present subscribers to ELECTRONIC INDUS-
TRIES are being carefully classified and, beginning
with the distribution of the January issues, each
individual according to his primary interests and
activities, will receive that paper best suited to his
electronic informational needs.

As all paid subscribers of ELECTRONIC INDUS-
TRIES are identified on our records by title and
function, there is slight chance of error in determin-
ing which one of the two publications will better
serve any given reader. However, if a subscriber’s
interest has shifted from tele-communications to in-
dustrial applications (or vice versa) and the other of
the two publications is desired, please write to us
stating your present activities and interests.

Simultaneously with the mailing of the January
issues, each subscriber will receive a personal letter
from the publisher stating the manner in which the
subscription will be handled or extended.

Advertisers Will Benefit

Just as readers will gain through the specialized
editorial service rendered by the two magazines, so
will advertisers benefit too. With such a carefully
screened, nonduplicating, nonextraneous readership
there is created a selective publishing service for a
selected audience. For the advertiser this means a
more precise and productive coverage of the market.
Either or both papers may be used.

It is with pleasure that O. H. Caldwell and M.
Clements, after 25 years of outstanding service to the
electrical, radio and electronic industries take this
significant step to advance electronic activities.
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CAPACITANCE

LAPP GAS-FILLED CONDENSERS
FOR HIGH POWER, HIGH
CURRENT CIRCUITS

Designed particularly to the requirements of electronic
power sources for radio broadeast, induction heating,
and other high current applications, Lapp Gas-Filled
Condensers offer a soundness of design and construction
that spells dependable performance. No ““warm up” is
required; there is no change of capacitance with change
in temperature. Losses are lower than in solid-dieleetrie
circuits—power consumption is reduced. The dielectrie
is an inert gas, which precludes possibility of deteriora-
tion or puncture. Variable, adjustable. and fixed units
are available, in power ratings up to 60 Kv peak, current

to 500 amperes R.M.S. Your inquiiry is solicited.

LAPP INSULATOR COMPANY, INC., LEROY, NEW YORK

~
|-
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When men in Electronies
talk of Tubing...

Other Industries too have come to know about Nickel

and Superior now supplies this extraordinary metal
day in and day out

Ask Superior Tube Company for

information on Seamless and (UBING e
* % \ 9
Weldrawn Nickel ame sMAY /”
aGGH* $ g
TNE ”
SUPERIOR TUBE COMPANY
ELECTRONICS DIVISION

EXPORT DEPT Post Office Drawer 191 ¢ Norristown, Pa.
13 E. 40th S1., New York 16, N. Y. PP Norristown 2070
Cable Address ARLAB Phones ¢ llegevilie 3711

@Tiade Matked V. S. Patents
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FOR AN HONORED PLACE
IN THE HALL OF FAME

Perhaps no other single transmitting tube has
such a great and rightful claim to fame as
has the Eimac 450T triode,

This tube, one of the original members of
the Eimac family, has consistently established
records for plus performance in some of the
world’s most gruelling applications.

Long before the war the Eimac 450T estab-
lished o high standard of dependability and
performance in the ground stations af leading
commercial airlines. Because of their outstand-
ing dependability and inherently superiar cap-
abilities, these tubes were snapped up for
wartime duty in many vital applications.

e~

P —

UNUSUAL VERSATILITY

The Eimac 450T is perfectly suited
to a wide var'sty of uses as a mod-
ulator, oscillator, or amplifier. It is
available as a high-mu (450TH) or
low-mu (450TL) type. In every
capacity, the Eimac 450T is tops in
its power range; stable, rugged, and
above all, proven over years of suc-
cessful use.

LONG DEPENDABLE LIFE

When the first Eimac 450T’s were in-
stalled in several major broadcasting
stations,operators consistently re-
ported better than 15,000 hours of
service, top-notch performance. They
were astounded to see such a com-
pact tube do a grant’s job. Eimac

|
50| 1 l 4 1 e'm‘.'
ash— l | 1 |
€ = 4000vOLTS I
«» aof— Elval asoTL Al P { I
.l: LEGEND | |
(113 {
; £18s cumve l - lvo:_‘vs 7"7 § - 450w
- '
[ 4 1
w
; 4
e I
a
: J
@
(=] 1 1
o {
[ 4
(U]

o 230 800 750 1000 1250

POWER OQUTPUT-WATTS
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450T’s in airline ground stations
located everywhere from sub:zero
mountain passes to steaming jungles
have been reported going quietly
and efficiently about their jobs after
20,000 hours on the air!

PERFORMANCE PLUS

Performance is, after all, the ultimate
criterion of electron tubes. The un-
usual capabilities and low interelec-
trode capacitances of the Eimac 450T
are two of the reasons for its wide-
spread use in 1 Kw to 5 Kw stations
at frequencies up to 60 Mc. And even
at frequencies up to 150 Mc, the 450T
triode will provide a useful output.

HIGH POWER-GAIN

In a class B audio amplifier, a pair
of Eimac 450TL’s will provide 2200
watts plate power output with a
driving power of but 15 watts! Or, in
a class-C application, a single Eimac
450TL will provide an r-f plate
power output of 1800 watts with bui
42 watts driving power.

Fallaw the leaders ta

POST-WAR
IMPROVEMENTS

The 450T, proven before war and
during war, stands today as a greater
tube than ever before. Post-war de-
velopments, the result of steady,
intensive research in Eimac's labor-
atory, has brought to today's 450T
new electrodes for higher thermionic
efficiencies and even longer life.

With these facts in mind, it’s easy to
see why the Eimac 450T is accepted
over any other triode of like rating.
This veteran tube has stood the acid
test of time and rugged duty around
the world. Today a still better 450T
awaits your order. Inquire!

EITEL-McCULLOUGH, INC.
1305E San Moatea Ave., San Bruna, Caelif.

Export Agents:
Frazar and Hansen, 301 Clay St., San Francisco 11, Dalif.

THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT
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HUNTER PRESSED STEEL COMPANY

Springs, Metal Stampings, Wire Fe-ms, Mechanical and ‘l




PeorLE who follow our advertisements or pop in on us at Zansdale often sav,
“Why so much equipment just 1o test & spring?” Good questacn!

Making and testing & few springs is o1e thing. Making and testing hundrecs.
thousands or millions of springs is someth ng else again. A very different somethirg
else if you want tae Kkind of sprirgs that can breeze hy close specifications.

In order to implement our statistical control of quality (so eTective in insuriag

better springs) . . . ia order to gve you sorings that really meet tolerances and -o
kaow that we Fnow they are right . . . we found it necessary to cenceive, design aad
then =ven to build o own testimz machines.

We show ydu a fesw of the machines on these two pages, some mechanical, some

electronically ope-ated.

s Lansdale, Penna.
Electrlcaliwsuml.l et

~"




LOW INHERENT INDUCTANCE

SANGAMO

Sityered Wica Eutlon
CAPACITORS

PARTICULARLY USEFUL IN
HIGH FREQUENCY BY-PASS APPLICATIONS

by gl Sangamo SILVERED MICA BUTTON Capacitors
- ecelvin 1cas

o Toamewitig Misox are available in a wide variety of styles and sizes
e Silvered Mi Buttons ]

- m:s‘;imn;"on_n;e - . . . When space is at a premium, solve

« Ballast Capacitors (Paper) ycur problem by using Sangamo

bk il i SILVERED MICA BUTTONS. 4l

e Bathtub (Oil or Wax-Filled)

e Diaclor (A Paper Transmitting) AN
¢ Motor Starting, for A.C. and D. C. Wic iy Ilf 3
s Metal-Encased Tubulars (Paper) ) 'f"
e Mineral Oil (For E Characteristics) < ;..
e Tubular Transmitting (Diaclor, Paper) Write for the new Sangamo Capacitor Catalog, and (y...
¢ Tubular Transmitting (Oil-Filled paper) check your requirements against the Sangamo Line.

SANGAMO ELECTRIC COMPANY :itiWois
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when specifications say...

CAATC

specify BLILEY CRYSTALS

In air carrier aircraft the seal of airworthiness is CAATC
... Civil Aeronautics Administration Type Certification.
The Bliley crystal units, shown on this page, are avail-
able with CAATC when specified.

2000—11000KC
TYPE SRS—CAATC No. 363

The prime requisite for airworthiness is reliability.
Each Bliley crystal, whether standard or CAATC, is
rigidly tested for reliable performance. Frequency stabil-
ity, precision and activity are proven for all conditions
of temperature, moisture and vibration covered by the
specifications that govern.

o

wt?
O Lo

Engineers everywhere rely on Bliley *“‘techniquality”’
for the answer to their frequency control problems.
When you specify Bliley crystals you automatically
include the creative engineering and production talent
that has pioneered in frequency control for over fifteen
years.

\! 3000—11000KC
- TYPE MC9—CAATC NO. 362

Write for Bulletin 27

2000—S5000KC
TYPE AR4W —CAATC NO. 360

CR YSTA lS TYPE ARSW—CAATC NO. 361

BLILEY ELECTRIC COMPANY . UNION STATION BUILDING, ERIE, PENNSYLVANIA
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El-m Bncn CAPACITO RS are known and recognized

for their high quality and absolute dependability throughout
the entire field of electronic equipment manufacturing.

Constantly improved to meet changing standards, El-Menco
Capacitors can be installed with the certain knowledge that
they are the latest and best development in the capacitor
industry. Electronic equipment manufacturers are invited to
write for a new catalog.

THE ELECTRO MOTIVE MANUFACTURING CO., INC.
Willimantic, Connecticut

! Foreign Radio and Electronic Manufacturers commu-
- nicate direct with our Export
\ Department at Willimantic,

N\ , Conn. for information.
MOLDED MICA MICA TRIMMER

CAPACITORS

ELECTRONIC INDUSTRIES ® Deccember, 1946
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GROUND ' ¢ 1

; WL INDICATE:
.-’“ > ?

. Insulation Properties
S

A:’;'et.:l(age Resisgance

~ Conductivity of
ating Materials

aknge due to
oistu-e absorption
~ ad surface mcisture
‘ ."1 R )
({44 ) mODEL 799 '

INSULATION

ZERO TESTER

\ :ji '?
*WE TN 99
.‘.fﬁ L4

ADJLSTER L TO READ l

TION TESTER

00 megohms . . . easily read scale . . . test potential
less than 50 volts d-c. Ideal for testing electrical cemponents,
devices, materials, and new and existing Installations. Details

from the WESTON representative near you, or write for bulletin.

S
Weston Zss

Weston Electrical Instrument Corp., 666 Frelinghuysen Ave., Newark 5, New Jersey.

Albany-Atlanta - Boston - Buffalo - Chicago - Cincinnati- Cleveland - Dallas - Denver - Detroit - Jacksonville-Knoxville -Los Angeles-Meriden-Minneapolis- Newark -New’
Orleans-NewYork-Philadelphia-Phoenix-Pittsburgh-Rochester-SanFrancisco-Seattle-St. Louis-Syracuse-InCanada.NorthernElectricCo.,Ltd. ,Powerlite Devices,Ltd.
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SPEDEUE 238

MICA CAPACITORS...

Standard and Special Types to Meet Practically Any Requirement

HE full advantages of up-to-the-minute engineering are
incorporated in the war proven line of Sprague Mica

Capacitors covering molded, molded-case potted and ceramic-

case potted types for almost any need. If one of the many
standard types does not meet your requirements Sprague engi-
neers will welcome the opportunity to cooperate in the

design of special types for out-of-the-ordinary uses.

WRITE FOR CATALOG 30

Contains data on all standard Sprague Mica
Capacitors and outlines the many special
types that cam be engineered and pro-

duced as required.

SPRAGUE ELECTRIC COMPANY

NORTH ADAMS, MASS.
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A CERTIFIED unit ror EVERY JOB

Whatever your need for accurate pickup and clear, sharp
reproduction of voice. music or sound, there is a Turner
Microphone especially adapted to your requirements. The
complete Turner Line of precision units includes both crystal
and dynamic microphones for every communications pur-
pose. Engineered to faithfully reproduce desired sound
without distortions and built to stand up and deliver under
difficult operating conditions, each unit is tested and Certified
before leaving the factory assuring maximum dependability.
For utmost in performance plus modern, eye appealing style
Turn to Microphones by Turner.

Write for Free illustrated literature describing all Turner
Microphones for specific and general use. Turner engineers
will be glad to offer you impartial suggestions in helping you
choose the right unit for your particular purpose.

New Turner Colortone Microphones
Colorful beauty with accent on performance. New erystal and dynamic
microphones in a choice of brilliant color finishes. See them at your dealer.

THE TURNER COMPANY

904 17th Street N.E., Cedar Rapids, Iowa

MICROPHONES LICENSED UNDER U. S. PATENTS OF THE AMERICAN TELEPHONE
AND TELEGRAPH COMPANY, AND WESTERN ELECTRIC COMPANY, INCORPORATED

Crystals licensed under patents of the Brush Development Co.

ELECTRONIC INDUSTRIES

December, 1946



The New EDISON Thermal Relay...

Here’s how it works 1

€@ ELECTRICAL HEATER

(5 wartts nominal up to 150 volts
AC/DC) deflects bi-metal to actuate
contacts.

@ CONTACTS

are rated at 6 amperes at 250 voles AC
or 450 volts DC; under some conditions,
s.p.s.t. normally open or closed.

© MOVING CONTACT ARM

carried by heated bi-metal is a preloaded
spring, which applies full contact pres-
sure immediately after making. Action
absolutely noiseless.

@ FACTORY-ADJUSTED SCREW

sets contact spacing for desired operat-
ing time—3 seconds to 8 minutes.

© COMPENSATING BI-METAL
maintains pre-set contact spacing and
relay timing, regardless of ambient
temperature.

@® £’ SPRINGS

braced between sturdy ceramic support
and glass tube make assembly shock
proof.

© HERMETICALLY SEALED

in glass envelope, relay is tamper-proof,
fully protected from dust, dirt, corrosion,
or contact with outside air, with oper-
ation independent of altitude.

® ARC-QUENCHING ATMOSPHERE

guarantees absolute minimum of con-
tact fouling, pitting, or transfer; per-
mits equal AC and DC ratings.

© STANDARD RADIO TUBE BASE

4-pin or ocral.

What can this new thermal relay do for you?

It protects vacuum tubes by delaying plate voltage until cathodes are
hot. But delay or timing is only one of its many uses. For instance it
indicates or controls over- and under-current or voltage. The EDISON
Thermal Relay carries relatively heavy AC or DC loads and prevents
chatter when actuated by delicate controls. It can do dozens of other

jobs better and more cheaply than any other type of relay.

The services of Edison engineers

are available to assist you in working out
your particular problems. A letter giving
as much data as possible on the proposed
use will receive prompt attention. Instru-
ment Division, Thomas A. Edison, Incor-

AN
I S O N porated, 52 Lakeside Avenue, West Orange,

Co NTROI. New Jersey.
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NOW! Progressive railroads can offer the traveling public
the same high quality of music and entertainment enjoyed

in their passengers’ own homes. With this new service, railroads

can pave the way to greatly increased passenger train luxury and revenue.

In offering the first practical electronic program distribution

svstem. Farnsworth has met the three basic requirements

which railroad-conducted studies have shown necessary to high-
quality rail-borne entertainment: (1) uniform, low-level

sound distribution; (2) automatic compensation for varying ambient
noise levels; (3) programs that passengers want to hear.

In the de luxe Farnsworth systems four channels are available
Now! Farnsworth hfings for- indiv idual self'sclion: po!)ular o luncheon musi?;

semi-classical or dinner music; radio programs; train
tﬂp-quality music and announcements and travel talks. Also available are

more simplified single- or dual-channel systems.

radio entertainment to
modern passenger trains!

All Farnsworth systems are simple to install; operate automatically
and unattended. Unitized construction permits instantaneous

replacement of units without manual disconnection of a single

wire. Other noteworthy features are: push-button precision crystal
radio tuning and self-rewinding wire reproducing mechanisms.

Farusworth Passenger Program Distribution Systems have been
engineered by the same laboratories that gave the world
its finest instrument for musical reproduction — The Capehart.

Farnsworth Television & Radio Corp., Dept. EI-12, Fort Wayne 1, Indiana.

ez - Sl - /@WW/&é—Wa

Fornsworth Rodio and Television Receivers ond Transmitters * Aircroft Rodio Equipment ¢ Farnsworth Television Tubes * Halsteod Mobile Communi-

cations and Traffic Control Systems for Rail and Highway * The Farnsworth Phonogroph-Radio * The Copehart - The Panamuse by Copehart
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METAL PLATES
that serve a steady diet
of sound i

ﬁﬁ
e
o

The Farnomererf— the first practical application of
“Sonar”—utilizes the magnetostriction of Nickel

One of the most practical uses of sonar is the Fathometer,
manufactured by the Submarine Signal Co., Boston, Mass.

The Fathometer generates sonic vibrations, throws them at
the bottom, and then listens for their echoes. With a Fathome-
ter you can map the ocean floor . . . locate fish . . . safeguard
navigation.

Like many other adaptations of sonar, the Fathometer de-
pends upon Nickel to send and receive the sonic vibrations.
Heart of each oscillator is a stack of thin Nickel plates, laced
together with a winding of wire.

HOW THE FATHOMETER WORKS

When current is passed through these windings, a magnetic
field is created. That’s when the magneticstrictive property
of Nickel goes to work!

For under the influence of magnetic force, Nickel contracts,
returning to its original length when the field goes dead. In
a fluctuating field, the resulting vibrations are powerful
enough to produce an echo from the ocean floor.

When the sonic waves bounce back to the Fathometer, a
second oscillator (acting as a receiver) goes through the same
cycle in reverse to convert sound into electrical impulses.
Other components then time the lag between transmission
and echo, registering the depth on an indicator.

WHY NICKEL WAS CHOSEN

Nickel is used in sonar because it contracts more than any
other commercial metal, contracting 32 units of length for
every 1,000,000.

Magnetostriction is just one of the specialized properties
obtainable with Nickel. When specifying metals for elec-
tronic or electrical use always consider Nickel and the INCO
Nickel Alloys. They are strong, tough, rustless, corrosion-

One of the two oscillators that are the key parts
of every Fathometer. Here, the oscillating unit
bas been tipped back out of its casing 1o show
bow the stack of Nickel lamination plates is
monnted.

resistant and thermally durable.
. _ ¢ iTrademark registered by Submarine Signal Company
Both an indicating dial and recorder can be @ THE INTERNATIONAL NICKEL COMPANY, INC.
used with the Fathometer. QOther com ponents
include an amplifier and a driver. o@ 67 WALL STREET, NEW YORK 5, N. Y.

mu : NlCKEl’.&MwYS‘” 48

*Reg. U.8. Pat. Of,
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HEIGHT — 1%~
DIAMETER — %"

PHOTOCELL TRIPPING CIRCUIT
FOR ELECTRONIC FLASH TUBE

LT

Ry Keep-alive current limiting resistor 20 megohms
Rz Phototube resistor 0.25 megohm
R3  Grid current limiting resistor 10 megohms
Rs  Power supply limiting resistor
Rg, R7, Rg, Rg  Phototube and Triggertube
voltage divider

Anode discharge. condenser 0.25 ptd.

Trigger grid condenser 0.01 utd.

Flash tube condenser

Ignition coil condenser

Trigger grid bias voltage

Flash tube type R4330

Type OAS5 Triggertube

The OAS is licensed under the tube potents of Edgerton, Germeshousen
ond Grier, but no license is implied under their circuit potents,

—made specifically
for electronic
relay applications...

- SYLVANIA® ELECTRIC

Electronies Division .

. 500 Fifth Avuma. Now York 18, N. Y.

MAKERS OF ELECTRONIC DEVICES: RADIO TUBES; CATHOOE R‘V !UBES FLUORESCENI LAMPS FIXTURES, WIRING DEVICES: ELECTRIC LIGHT BULBS

ELECTRONIC INDUSTRIES

® December, 1946




for the vocce that
SHOUTS

If you design or build electronic equipment no.

smoller thon o handy-talkie, no larger than a
50 KW transmitter there are JOHNSON compo-
nents *'your size.” Many of the small parts above
find application in circuits operating at bottery
voltages. The miniature socket for instance is a
modification of o predecessor that floated down
over Europe in o handy-tolkie with the pora-
troopers. They’re catalog items with the excep-
tion of the terminal boards which typify JOHNSON
ability to manufacture special assemblies quickly,
easily and economically. The miniature condens-
er is an inch and half overall, hos .015” spacing,

Holinson Products Ductlude

Condensers © R.F. Chokes ® Connectors ¢ Pilot and Dial Lights
Directional Antenna Equipment ® Inductors © Q Antennas ¢© Plugs & Jacks

Broadcast Components ® Tube Sockets ® Insulators e Hardware

F. J OH N S ON cC 0.,

ELECTRONIC INDUSTRIES @ Dccember, 1946

COMPONENTS

12 mmf. maximum and 3 mmf. minimum capac-
ity. On the large side of the condenser family
are the pressurized nitrogen-dielectric condensers
offering RMS voltage ratings to 30,000 V copaci-
ties to 10,000 mmf., and highest copacity to
mounting space ratios. Similar comparisons might
be made with the other JOHNSON components.

Between the large ond smoll above there's a big
JOHNSON line from which to choose. Check the
list below for ports you need. You'll find them
carefully designed, skillfully manufactured. For
more information write deportment O today.

JOHNSON

a éam’ou! name in Radio

W A S E C A, M I NNESOTA
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856-866A silhoveltes
$1.95 eda. and new Z-225 shown
actval size.

Filament Rating 2.5 Volts—$5 omps.

VoltageDrop . . . . 10-15 Volts

Cordensed Mercury Temperature
—Range 25 to 60 C.

Supply Frequency up 1o 150 cycles

Max. Peak Inverse

Voltage . . . 10,000
Max. Peak Plate

Current ., . . . .1.0 oamp.
Average Plate Current .25 amp.

Transmitting

38

50% smaller
S,

Vew]

. PO y .

W17 2D 2225

Mercury Rectifier

a % < ~a' LW -
o3 Rie ,r' & © t

® Saves Power Supply Space

® Solves Temperature Problems

/'4 compact version of the lype 866-A with identical
characteristics and ratings, UNITED Z-225 is the exclu-
sive solution for power supply problems wherever space
and weight factors are of importance. Overall clearance
dimensions considzared, it occupies less than 2 the cubic
space required for types 866-866A and permits good
engineering practice rather than space limitations to

govern circuit selection.

In contrast with tubes into which mercury is “dumpad,”
the UNITED Z-225 is entirely free of excess mercury.
Casval examination will reveal little or no mercury.
Wherever 866-86€A tubes are crowded and operating
under poor tempercture conditions the use of the Z-225 is
indicated. In such cases it permits greater space for free

circulation of air and consequently cooler operation.

Type Z-225 is another outstanding development of
UNITED ELECTRONICS COMPANY —notable producers

UNITED ELECTRONICS CO.
NEWARK, 2 % NEW JERSEY

\

YTuba2s EXCLUSIVELY Since 1934
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MODERNIZE YOUR PRODUCT

OTHER
STACKPOLE
PRODUCTS

Brushes and Contacts
Corbon Regulotor Dises
Beorings —Pipe
Anodes and Electrodes

Packing, Piston ond
Seal Rings
Welding Carbons, ete.

. D
&&'1

L

e

*

)

\
L),

ELECTRONIC INDUSTRIES

» A lowost

WITH THESE INEXPENSIVE, HIGHLY
ADAPTABLE SWITCHES

Up-to-the-minute switches add eff-
ciency to the electrical product, that
means greater sales appeal to the
ultimate consumer. Stackpole line,
slide, and rotary-action switches
are highly adaptable to the ind.-
vidual needs of a wide variety of
electrical equipment and cost but

WRITE FOR ELECTRONIC COMPONENTS CATALOG
... for complete details on Stackpole Switches, also
Fixed and Variable Resistors, and molded iron cores.

STACK}O/_LE CARBON COMPANY, StcMarys, Pa.

® Decermber, 1946

little. Eighteen standard units in-
clude 3-position types and 1-, 2-, 3-,
and 4-pole switches with or with-
out spring return, detent, covers
and other optional features. Each
can be adapted mechanically or
electrically to meet a wide variety,
of specific requirements.




SOLITE

NEW AND smaLLEr PAPER CAPACITORS

Solar announces

SOLITE* Metallized Paper Capacitors

Truly revolutionary are these miniature capacitors, one-third to one-
fourth the size of conventional paper tubulars. SOLITE*...latest tri-

umph of war research...new in every way—made by an entirely new

process—introduces a new concept of compactness to electronic product
designers, a new idea of installation ease. Ask for SOLJ TE details.

Solar Manufacturing Corporation, 285 Madison Avenue,New York 17,N.Y. & 1959
*Trade Mark

Solite Capacitors are fully protected by U. S_ lctters patent and patents pending.

SOLAR CAPACITORS

“Quality Above All*’
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O. H. CALDWELL, EDITOR

INDUSTRIAL

% M. CLEMENTS, PUBLISHER
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* 480 LEXINGTON AVE.,, NEW YORK (17), N. Y.

Absurd Power Restrictions

Several times we have called attention to the ab-
surd restrictions on the power of broadcasting sta-
tions, from which the industry and public continues to
suffer.

Carrying this point into some actual figures, let us
estimate the powers now commonly required to serve
say a million people—250,000 homes:

Electricity 2,500,000 kw
Automobile engines . 12,500,000 kw
Radio broadcasting 50 kw

Amazing as this comparison is, the fact remains
that multiplying broadcasting powers even ten-fold or
100-fold would instantly put an end to interference
from practically all natural and man-made static.
Home receivers would be simplified and cheapened.
And tremendously improved reception would be sup-
plied the public.

DeForest Invented Tube
Just 40 Years Ago

This month marks the 40th anniversary of the
invention of the three-element “audion” by Dr. Lee
deForest. For actually, it was during December, 1906,
that the first triode was produced and tested in the
attic lab in the old Parker Building, 4th Ave and 19th
Street, New York City. But the famous patent appli-
cation was not filed until Jan. 29, 1907.

Frank E, Butler, then as now, closely associated
with Dr. deForest, explains the five-week delay as
resulting from “Doc’s” characteristic generosity of
heart. After the tube was invented, Butler had gone
out West to get married, and “Doc” had previously
promised the young couple he would “show them New
York”.

Unannounced, the Butlers landed in town just as
deForest and his attorney had completed drawing up
the patent specifications, although the inventor had
only enough cash on hand for the Patent Office fee.
But, that the honeymooners be not disappointed,

deForest quickly gathered up the precious patent-fee
money and started out with the Butlers on a round
of theatres, restaurants and the old Hippodrome.
Available cash was soon used up, and no more was
forthcoming for weeks.

And that is the hitherto unpublished story of why
the filing of the “audion” patent application was de-
layed five weeks because of the inventor’s big heart
and small bank account.

Speedy Electronic Computation

Industrial companies are now making extensive use
of electronic computing machines. An unusual ex-
ample was the enlistment of the M.IT. differential
analyzer to compute the proper curvature of some re-
fractory-brick furnace arches. The object was to
have all resultant forces tangent to the arch faces,
so that no mortar would be needed!

The M.IT. machine is particularly suited for help-
ing industry because its various connections and shaft
settings can be made in a few minutes by insertion of
a new punched tape in the control apparatus.

Cosmice Staticon TV

Some years ago, the radio short-wave radiation com-
ing from the center of our Milky Way Galaxy, was
broadcast over a national network by your editor, in
collaboration with Karl Jansky, of Bell Labs., discov-
erer of this celestial static.

Now it turns out that these same cosmic emanations
from the Milky Way actually can increase the “noise”
received by a television receiver. On 60 mc a good
television receiver, that is, one that has a noise fac-
tor of not more than 4 db when measured in the lab-
oratory and under conditions where cosmic radiations
can cause no disturbance, will have an increased noise
output of 9 db to 12 db when connected to a normal
antenna. This noise output varies with the earth’s
sidereal rotation (about 23 hours and 56 minutes),
the diurnal peak coinciding with the passing of the
Milky Way overhead.

For Detuniled Inmformation on Our New

See Pages 18 and 19

EXPANDED SERVICE FOR ELECTRONIC READERS

® As announced on our front cover, the editorial service of Electronic Industries beginning next month, January, will be
expanded into two specialized monthly magazines: 1. “TELE-TECH', continuing the TELE-communications TECHnical section
of the parent publication, and 2. "Electronic Industries & Instrumentation', covering industrial applications and factory

electronics.

On pages 18 and 19 of this issue, we present full details of the new plan. There you will also want to read about
the subscription arrangements which the publishers are making to supply each reader with an expanded editorial service

best suited to his own special needs.

ELECTRONIC INDUSTRIES @ December, 1946
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® Audio frequency measurements
on communications circuits and
units such as microphones, lines,
transformers and speakers require
the determination of complex im-
pedances, usually at low phase an-
gles, for which ordinary general-
purpose bridges are not particularly
adaptable. The simpler two-volt-
meter method of measuring imped-
ance gives no indication of phase
angle and is subject to serious er-
rors resulting from the residual re-
actances involved in a hastily made
set-up. Equipment has therefore
been developed, giving for the first
time the convenience and simplicity
of the common two-voltmeter meas-
urements, with the accuracy at

Fig. 1 — The
type 310-A Z-
Angle meter Is
self - contained
in a small
portable cabi-
net, Including
ac operated
power supply,
visual balanc-
ing and phase
meter, imped-
ance stand-
ards, and
source for two
common  test
frequencies

both low and high phase angles of
elaborate and costly bridges., Fur-
thermore, the instrument is direct
reading in the units most generally
useful to the communications engi-
neer, namely, ohms impedance and
dezrees phase angle, and unlike
most ac bridge circuits, the read-
ings are completely independent of
frequency.

A specially shielded and balanced
input transformer renders negli-
gible the usual effects of stray ca-
pacitance and coupling to a degree
impossible when separate units are
assembled for impedance measure-
ments.

As a typical illustration of the
type of data which can be easily

Basie
which opens up a new and im-
portant field in electrical and
electroacoustic

Z-METER

laboratory instrument

measurements

By L. E. PACKARD

Technology Instrument Corp.,
1055 Main St., Waltham, Mass.

and quickly obtained, Fig. 2 snuw»s
the impedance and phase angle
characteristics of a typical coaxial
loudspeaker incorporating a cross-
over filter network. Curve A repre-
sents the characteristic of the low
frequency unit alone. It is general-
ly typical of direct radiator loud-
speakers, but with more inductance
in the voice coil than is common
for speakers which must handle the
high frequencies as well as the low.

When the tweeter and associated
cross-over network are connected
into the circuit, the over-all imped-
ance characteristic is as shown by
curve B, Both curves show the wide
variation possible in the impedance
of a loudspeaker system. Such a
system is normally intended to
provide design-objective frequency
response when operated from a par-
ticular impedance. Here it is impor-
tant that the speaker be operated
from the proper impedance, for a
correct overall frequency character-
istic. Otherwise wide variations in
impedance will cause equivalent
wide variations in the frequency re-

Fig. 2—Impedance and phase angle characteristics of a typlcal coaxlal loudspeaker with and without cross-over nctwork, with and without cross-over
filter network and tweeter. (Curve A marked "'Z, switch in 1 position’. Curve B marked ""Z, switch In 4 position’”.) Fig. 3—Impedance and phase angle

function of single-unit dircct-radiator loudspeaker
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Fig. 4—Impedance and phase angle function of
audio-frequency bridge Isolating transformer
with primary and secondary open circuited

sponse characteristic. For example
(curve B), if the speaker were oper-
ated from an extremely high im-
pedance, such as an output circuit
containing pentodes or beam power
tubes without inverse feedback, the
response would be greatly exagger-
ated in the region of 1000 cycles.

The phase angle characteristics of
the loudspeaker indicate how much
of the available electrical power is
actually converted into other forms
of energy. Obviously a high reac-
tive impedance will limit both the
amount of power which can be
drawn from the source, and the
percentage which can be converted
to useful energy. A low phase an-
gle over the important frequency
ranges tends to indicate a higher
degree of efficiency than a high
phase angle.

As to the problem of non-linear
distortion, many power amplifiers
particularly those with high imped-
ance output tubes and no feedback,
are extremely critical with respect
to load impedance, A brief exam-
ination of tube handbook curves for
load impedance distortion will
quickly indicate this effect, which is
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Fig. 5—Curves showing variation of impedance,
phase angle and storage coefficlent Q of rf
choke

still further exaggerated by imped-
ances having high phase angles.

Only by knowing fully the im-
pedance and phase angle charae-
teristics of the loudspeaker is it pos-
sible to know whether or not many
types of amplifiers will provide suf-
ficiently distortion - free perform-
ance. The poor quality of many
so-called high fidelity systems can
often be attributed to the faet that
test measurements were made with
a dummy resistance load, with the
loudspeaker added later.

Distortion measurements on a
power amplifier operating into a
fixed resistance load generally are
quite useless in determining actual
performance with a loudspeaker.
The same applies to practically any
amplifier operating into a network
which does not represent a pure
resistive impedance or which may
have wide variations in impedance
and phase angle with frequency be-
cause of electrical or mechanical
resonances.

In another example, Fig. 3, the
impedance and phase angle char-
acteristic of a wide-range single-
unit direct-radiator loudspeaker do
not exhibit as great variations in
impedance as those shown in Fig 2.

000
FREQUENCY iN CYCLES PER SECOND
Fig. 6—Impedance and phase angle function
of 6000-ohm band pass filter, terminated in
6000 ohms

However, the high and low fre-
quency impedances still vary suffi-
ciently from the average to neces-
sitate careful matching to an am-
plifier for best results. The curves
shown in Figs. 2 and 3 both repre-
sent relatively high priced, high
grade speakers. With lower grade
units, the effect of mismatching
may often be even more serious.

Other interesting examples of the
various applications of the Z-Angle
meter are the impedance and phase
angle functions of a bridge isolat-
ing transformer, Fig. 4, an rf choke,
Fig. 5, a band-pass filter, Fig. 6, and
a microphone, Fig 7 These exam-
ples exhibit wide variations of Z
and ¢ with frequency, variations
which are important both from a
design and application point of
view.

R, L and C measurements

The range of the Z-Angle meter
in impedance is essentially from 0.5
to 100,000 ohms and phase angle
from --90° through 0 to -—90° (L
through R to C) over a frequency
range of 30 to 20,000 cps (Fig. 8).

The range of the instrument is as
follows: R—0.5 to 100,000 ohms, L—
5 microhenries to 500 henries, C—
0.0012 to 10,000 microfarads.

Fig. Ta—Impedance and phase angle function of microphone. Fig. Tb—Impedance and phase angle function of microphone with matching transformer

T T T T ¥ 7]
HH— H TI »ij-l g 1 "8
L i«»i + ~ ‘ % 1 l“ {so® +— L 4 =
B e . IS -
. p— qu(f +—t - !,‘ t—‘ -»~[4 4 Inn o} —+ & ‘ .0
- AT =) T —1 t“““*\;. % s P
s —A% ++t 1 + §—= . #}4- _— %0 <_‘1,L_ 1 i =

| o ! (] -
A e R
" » + 4 et ol N | - . <L‘_ —o § Qa0 i ’A % » ’S E
2 - - SR * x & l al z
H L e fnd r = { 4+ o X S o £
g)» Ai T- b I 3 ° o”| 4T T ¥ | 3 [ 3

z | | 4 4 |
4 RS {411 4 1 o A =2
2] 4 o+t t 1 40 Eo - a0

T T g
-r R e + ! 2 " @
‘ PEL i1 R ol | | z
f I 1 l T 3 ¥ I 012
%% SN L 1000 10000 #0000 % -)o———L—l oo od 0000 20000
FREOQUENCY IN CYCLES PER SECOND FREQUENCY 1N CYCLES PER SECOND

ELECTRONIC INDUSTRIES @ December, 1946 43



Readings of impedance and phase
angle are obtained directly from
the instrument, but these can be
readily converted to values in hen-
ries and microfarads by simple re-
lations, Fig. 9.

The dissipation factor D of ca-
pacitors and the storage coefficient
Q of inductors are frequently de-
sired, and since D is related to the
phase angle ¢ as the cotangent of
the angle ¢ and Q, the tangent of ¢,
supplementary scales are provided
on the meter so as to provide di-
rect readings of D and Q, with the
following ranges: D—direct reading
from 0.1 to 10, and Q—direct read-
ing from 10 to 0.1.

These extremely wide ranges of
R, L, C, D and Q makes the Z-Angle
meter far more versatile than wide-
ly used single-frequency universal
bridges.

Basic circuit

The circuit used in the Z-Angle
meter is derived from the common
two - voltmeter or voltmeter-am-
meter method of measuring imped-
ance. Here in a series circuit, the
voltage drop across a known resist-
ance is compared with the voltage
drop across an unknown impedance
when the same current is passed
through both, as in Fig. 10. A di-
rect measure of impedance is ob-
tained in terms of the standard re-
sistance by adjusting the variable
resistance standard until the two
voltage drops are the same. This is
equivalent also to the voltmeter-
ammeter method, since the voltage
drop across the standard resistance
is proportional to this current,

It has become customary in many
laboratories to set up this circuit
when needed, using standard lab-
oratory oscillators, decade resist-
ance boxes and vacuum tube volt-
meters. When absolute accuracy' is
not too important, this procedure
is acceptable. However, as is al-
ways the case when miscellaneous
laboratory parts are assembled in
this way, errors due to residuals

Fig. 12—Simplied diagram showing balanced amplificr and rectifier assembly used in Z-Angle meter for impedance measurement,
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Fig. 8—Showing the magnitudes of impedance
and trequency ranges covered by instrument

within the basic circuit elements,
stray capacitance, extraneous pick-
up and coupling between the leads
are not analyzed, hence, there is
good reason for questioning the ac-
curacy of the final answer. A de-
tailed analysis of error in even the
simplest of circuits is something
that requires a great deal of time
and thought, and in most labora-
tories time does not allow for proper
consideration of such problems,

Phase angle

Furthermore, the basic two-volt-
meter method gives no information
regarding the phase angle of the
unknown impedance, a serious
shortcoming, because in the major-
ity of the examples cited above, the
impedance is not sufficiently de-
fined without a knowledge of its
phase angle.

Various circuits are used to ob-
tain this information, but because
of the complications involved and
the difficulty of obtaining quanti-
tative information in the desired

diagram showing method of phase angle measurement used in Z-Angle meter
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Fig. 9—Vector diagram and formulac showing
relation of R, L and C to Z and ¢

Fig. 10—Two-voltmeter method of measuring
impedance
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Fig. 11—Mecthod of observing the phase angle
of an unknown impedance through use of
cathode-ray oscilloscope

units but generally they are not re-
sorted to, Perhaps the most common
method is the use of a cathode ray
oscilloscope in the simplified circuit
shown in Fig. 11. Such an arrange-
ment will show departure from zero
degrees phase angle by the change
of a linear pattern into an elliptical
or circular pattern on the screen
of the oscilloscope. However, this
method leaves much to be desired
when quantitative measurements
are involved,

In place of the voltmeter and
switching circuit, a balanced ampli-
fier and vacuum tube voltmeter
combination is used in the Z-Angle
meter for comparing the two volt-
age drops, providing considerable
improvement as to the ease, accu-
racy and rapidity with which a bal-
ance may be obtained. It provides

Fig. 13—Simplified
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a null balancing’ method rather
than comparing two voltages by al-
ternately impressing them on an
indicating meter. The circuit used
for impedance measurements is
shown schematically in Fig, 12,

The isolating transformer serves
to isolate the measuring circuit
from the oscillator, and the bal-
anced amplifier, rectifier and vac-
uum tube voltmeter combined indi-
cate the impedance balance by
comparing the algebraic sum of the
rectified voltages from the balanced
amplifier. The vacuum tube volt-
meter is designed to indicate a bal-
ance at midscale, and meter deflec-
tions on either side of the balance
point indicate the direction of the
unbalance. This not only increases
the ease of operation but provides
for production test applications a
direct indication of whether the
unknown is “High” or “Low”.

The magnitude of the deflection
indicates the amount of unbalance,
and if desired a special percentage
deviation scale may be used, the
range of which may be used with-
out the necessity of special adjust-
ments over the entire f{requency
and impedance range of the instru-
ment. The percentage deviation
range of the meter is approximately
from —30 to 4-20% with essentially
uniform subdivisions, With produc-
tion applications in mind, it is in-
teresting to compare the production
testing features of this circuit with
the performance of conventional ac
bridges and null detectors, the lat-
ter varying widely in sensitivity
with bridge setting and providing
no direct indication of direction of
deviation.

The impedance balance is accom-
plished by the adjustment of a sin-
gle dial, which not only simplifies
the balancing procedure but makes
impossible a condition of “sliding
balance” which is frequently en
countered when measuring a low Q
inductor or capacitor with an ac
bridge.

Direct indication

The phase angle, storage coeffi-
cient Q or dissipation factor D is
read directly on the meter by sim-
ply altering the circuit with the
switches provided, so that the rec-
tifier and vacuum tube voltmeter
respond to the vector sum of the
voltages appearing across the out-
put of the balanced amplifier. The
vector sum of these voltages is a
measure of the relative phase dif-
ference between the voltage across
the standard and the voltage across
the unknown when the same cur-
rent is passed through both, The
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circuit as arranged for phase angle
measurements is as shown in Fig. 13.

A measure of the vector sum of
the voltages appearing across the
outputs of the balanced amplifier is
accomplished by connecting the
plate load resistors (R; and Rg) in

EzeRegde s

Fig. 14—Locus of vector sum of voltages pro-
ducing phase angle readings as Z varles from
purec R to pure 4+ or — reactance, the latter
two producing 90° or full scale meter read-
ing. Impedance balance which precedes phase
angle measurements insures equal magnitude
of all impedance and resistance voltage vectors

Ez,-R

Fig. 15—Mecthod of determining the sign of
the phase angle

parallel and impressing the result-
ing voltage across the rectifier and
vacuum tube voltmeter combina-
tion, The magnitude of the volt-
ages across R. and Z. are equal be-
cause such is the requirement for
the impedance balance which is al-
ways made prior to the phase angle
measurement, Fig. 14 shows the
operation of the circuit on a vector
diagram. When Z, is a pure resist-
ance and when the voltages appear-
ing across the grids and plates to
ac ground are 180° out of phase
with each other and the resultant
voltage is zero, hence no deflection
is obtained on the phase angle me-
ter. With either a pure inductive
or capacitive reactance as Z., the
phase difference betwen the volt-
ages appearing on the plates and

grids are 90° out of phase and a re-
sulting voltage which produces full
scale meter deflection is obtained.

When measuring a network hav-
ing unknown characteristics, it is
also necessary to know the sign of
the phase angle, that is, whether
the impedance is made up of in-
ductive or capacitive reactance.
This is done by shunting a capaci-
tor across the standard resistor so
as to produce a shift of known di-
rection in E.. vector, which will pro-
duce a change in the magnitude of
the resultant E# vector hence a
change in phase angle meter de-
flection (Fig. 15).

Reactance check

The shift in the E.. vector to E.;
produces a change in the magni-
tude of the resultant vectors, an in-
crease when measuring an imped-
ance with inductive impedance
and a decrease when measur-
ing a capacitive impedance. The
effect of this is an upswing of the
meter pointer when depressing the
“reactance check” button for (4)
inductive impedance and a down-
swing for (—) capacitive impedance.

Because of the instrument’s wide
impedance and frequency range,
three capacitors of different magni-
tudes are actually used in the in-
strument for this purpose and are
connected into the circuit one after
the other by means of a special low
capacity push-button switch, Fig.
16, which is the same as Fig. 13
with the addition of this phase
shifting circuit, shows schematical-
ly the circuit with which the indi-
cation of phase angle sign is ob-
tained.

Fig. 16—Manner of sclectively including ca-
pacitors of three values
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A
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ELECTRONIC FORUM

Second National Conference divides attention of engineers

between instrumentation, wave propagation and industrial uses

® The program of the second Na-
tional Electronics Conference held
in Chicago at the Edgewater Beach
Hotel, September 25 to 28, again
drew a nationwide audience. This
heavily-attended forum on elec-
tronic research, development and
application brought out much dis-
cussion on all phases of the art.
Its appeal was not only to the tech-
nically-minded electronic engineer
engaged in apparatus and circuit
development but also to the en-
gineering executives responsible
for guidance and future decisions
in their fields.

The Conference was under the
guidance of a joint committee
sponsored by the Illinois Inst. of
Tech., Northwestern Univ. and the
U. of Illinois and the local sec-
tions of the IRE and the AIEE with
cooperation from the Chicago
Technical Societies Council.

The forum was opened by an ad-
dress “Electronics of the Future”
by Dr. E. V. Condon (Director
Natl. Bu. Stan.) calling attention
to the major fields of industrial
activity where electronic methods
provide the fundamental princi-
ples: radar, loran, television, HF
heating, instrumentation and con-
trol, mathematical computing de-
vices, mass spectrometers, and new
approaches to the study of many
new physical phenomena. His re-
view of accomplishments in these
fields disclosed that some of these
“sidelines” of tube application, are
developing to such an extent that
they are even now taking a place
along the older, mature branches
of the electronic art: communica-
tion, power rectification and heavy-
current control systems. His talk
also made it evident that the
newer electronic applications are
standing on their own feet, with
all phases from fundamental re-
search to final installation of the
equipment being handled.

During most of the four techni-
cal sessions, five groups of papers
were presented simultaneously. The
subject of electronic instrumenta-
tion was accorded three sessions
television and wave propagation,
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each two sessions, while the sub-
jects of infrared and microwave
systems, spectroscopy and medical
uses, industrial applications, air
navigation systems, theoretical de-
velopments, HF heating, radio re-
lay systems, FM, recording, micro-
wave generators, mobile radio com-~
munication methods and nuclear

Fig. 2—Spectral analysis of mercury arc lamp
after burning 10, 60 and 120 sec.

physics occupied one session each,
with from three to five papers per
session.

It is not feasible in this brief re-
view to cover all the individual
papers, even those highlighted by
an unusually large attendance, but
a few general notes on random

papers will indicate the scope of
the program (which, by the way,
will be completely covered in the
Conference Committees’ own Pro-
ceedings) .

During the session on infrared
communication systems, details of
war developments were described
by W. S. Huxford, for modulating
the “light” beam by mechanical
optical and electronic methods.
The systems of signal modulation
of light—flux density changes (in-
tensity), polarization variations
and frequency (color) changes
were compared. Following this,
methods for detecting optically-
transmitted communication signals
were described by R. J. Cashman.
The infrared-sensitive compounds
of thallous sulfide and lead sulfide
in special cells were found particu-
larly useful. Models of American
and German infrared signalling
equipment were demonstrated.
Many of these used some variation
of the principle shown in Fig. 1.

Recording spectrograph

A cathode ray spectrograph was
described by Feldt and Berkley
(DuMont), which produces com-
plete spectral distribution curves
of an illumination source (or sim-
ilar tests) at the rate of 250 com-
plete spectra per second. The spec-
trogram is presented on a cathode-
ray tube, as shown in Fig. 2. Here
the intensity of a mercury arc lamp
is shown just after the current

Fig. 1—Baslc principle upon which many models of infrared signalling equipment is arranged
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COVERS WIDE FIELD

was turned on (lower curve) and
after burning for 10, 60 and 120
seconds after the start (as indi-
cated). The blue and red ends of
the spectrum are indicated at the
bottom. Continuous recording is
possible.

Among the interesting new de-
vices disclosed in the television
field, the electrostatic Image Dis-
sector described by Salinger (Farns-
worth) showed the use of electro-
static rather than magnetic de-
flection for scanning (retaining
magnetic field focusing, however)
in a new form of dissector tube
Fig. 3. The scanning generators
are connected by means of a volt-
age distribution bridge circuit to a
circular disposed group of wires
(12 in the present tube) inside the
tube (only two of which are shown
in Fig. 3). The two scanning volt-
ages are applied in different pro-
portions to these wires. The bridge
circuit used (Fig. 4) has the con-
nection points to the 12 wires in
the “squirrel cage” indicated by
numbers.

Microwave heating

Future possibilities of using mi-
crowaves in high frequency heat-
ing were imaginatively handled by
T. P. Kinn and J. Marcum (West-
inghouse). Such possible schemes
as the passing of bundles of textile
filaments continuously through the
center of a waveguide carrying
microwave power were illustrated
by simple drawings designed to
stimulate the imagination. One
scheme of particular interest for
use in a tire factory was a design
for curing automobile tires by ro-
tating them inside a large wave-
guide. Before any of these schemes
actually can be used, the devel-
opment of sufficiently powerful
sources at microwave frequencies
must be an accomplished fact.

Seven months’ intensive explora-
tlon of transmission characteristics
in the high frequency television
band has shown the validity of the
selection of these frequencies for
this service, according to W. B.
Lodge (CBS). He commented on
the problem that field intensity
contour maps do not reflect the
wide variatlons In signal with fre-
quencies above 30 mc¢ which may
occur at times within a relatively
few feet. To this end, a new sys-
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tem of obtaining field data and of
analyzing and projecting this data
so as to provide a quantitative
measure of service rendered is be-
ing developed and tested.

The use of powdered iron in tel-
evision deflecting circuits was de-
scribed by A. W. Friend (RCA-
Victor), wherein the problem of
the horizontal deflection of elec-
tron beams in television systems
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Fig, 3—New form of dissector tube

367 W,

f,
Fig. 4~=Voltage distribution network used with
new electrostatic image dissector tube

has been aided by the use of trans-
former and yoke cores molded from
powdered iron materials especially
compounded for these applications.
Low cost materials (special sponge
iron) have been developed to pro-
duce effective ac permeabilities of
between 40 and 250.

Seleetive attenuation

A demonstration and description
of a new system for the reduction
of background noise in the repro-
duction of music from records was
given by H. H. Scott (Technology
Instruments). By the use of “gate
circuits” a system Is achieved which
is selective with respect to the type
of applied signal and consequently
tends to automatically attenuate
the frequency response character-
istics in accordance with certaln
types of signals while reproducing
other types without substantial

modification. A system was devel-
oped which will transmit with a
high degree of fidelity those types
of signals normally encountered in
vocal and orchestral music, while
at the same time discriminating
against the usual types of back-
ground noise such as needle scratch
and motor rumble. This system
maintains a balanced dynamic
range between lows and highs as
was evidenced during demonstra-
tions.

A new concept of the basic
theory of the design of television
viewing tubes was presented by
R. G. E. Hutter (Sylvania Electric
Products). This paper disclosed a
new mathematical approach to the
design of improved electron optical
systems for controlling the quality
of television Images, providing a
more complete and useful basis for
cathode ray tube design by the
elimination of these cut-and-try
methods and the reduction of error.
The new theory follows the shorter
iconal method, Two experimental
aids were used, an electrolytic tank
and a magnetic field measuring de-
vice, to determine the important
field design factors needed.

Radioaetivity in diagnosis

A valuable application of nuclear
physics research deals with the use
of radioactive materials in clinical
diagnosis and medical therapy, the
subject of a paper by J. T. Wilson
(Allis Chalmers). It was shown how
it is possible to induce artificial
radioactivity by means of bombard-
ment with neutrons, alpha particles,
protons, and gamma radiation. The
use of carbon!t and hydrogen? is
important in tracer work, The use
of such radioactive materials in
medical therapy in the clinics of
several of our leading medical re-
search institutions was summar-
ized, such as the use of radio-phos-
phorus and radio-iodine for clinical
diagnosis and biological tracer ap-
plications.

New laboratory problems con-
nected with communication and In-
dustry developments have started
new trends in cathode-ray oscillo-
graph design according to the
paper by W. L. Gaines (Bell Tel.
Labs.)., Modern testing requires
readily accessible attenuators, de-
lay networks and amplifiers that

(Continued on page 111)
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SATURABLE REACTORS

® The usual method of controlling
either dc or ac power, putting a
rheostat in series with the load, is
fairly satisfactory but incurs a con-
siderable loss of energy in heat. In
the case of ac, the rheostat may be
replaced by a variable reactance
with greatly increased efficiency. At
power frequencies, for practical
reasons, this reactance is almost al-
ways inductive. Wattage losses are
minimized, although the power fac-
tor of the circuit may be lowered.

The effect of a variable inductive
reactor may be changed in a num-

By W. D. COCKRELL,
Industrial Engineering Division
General Electric Co., Schenectady, N. Y.

The theory, application and selection of power con-
trol reactors utilizing magnetic saturation effects

ber of ways, as in Fig. 1: A, by
mechanical motion in altering the
position of an iron core in a sole-
noid, (which, because of the rap-
idly changing magnetic structure, is
apt to be quite noisy) or in B, the
inductance is adjusted by altering
the number of turns on a coil by
steps, giving a non-continuous ad-
justment. Also, when large amounts
of power are to be controlled, heavy
currents must be made and broken
and the contactor required be-
comes expensive and its mainte-
nance must be considered. The two

Fig. 5—A large bank of saturable rcactors in a theatre-lighting Installation

!
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coil reactor, shown at C provides
interesting possibilities. It is simply
a transformer in which the reactive
or resistive load in the secondary
reflects back an impedance into the
primary circuits. One form of seam
welding control uses high voltage
thyratrons to short-circuit the sec-
ondary winding, thereby switching
a high current flow in the primary
circuit.

Another form of double coil re-
actor is called a saturable reactor.
As the flux in an iron core increases
past a certain point, called the
“saturation point”, the iron be-
comes less and less efficient, until,
for extreme magnetic overload, the
iron is no more effective than the
air it replaced.

Permeability curve

If we look at a curve of the abil-
ity of the iron to store energy
(which we call the “permeability
curve”) (Fig. 8) against the mag-
netizing effect, we find that it first
rises very fast and then bends over
with a rather sharp knee at the
point of saturation. From this point
on the efficiency falls off quite
rapidly.

Normally, iron-core reactors are
designed so that they will always
operate below the knee of the mag-
netization curve in the unsatu-
rated portion. By shifting the oper-
ation point from the low end to
the part of the curve above the knee,
the inductive effect will be much
smaller, and hence the current
will be proportionally larger. This
is done electrically, by “preload-
ing” the magnetic field path by a
coil supplied with direct current
which establishes continuous unidi-
rectional flux in the core. After the
core has been preloaded, that is,
the energy has been transferred
from the electric to the magnetic
form, it may be maintained with
very little loss, limited mostly to the
resistance loss in the dc coil.
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Fig. 1—Variable inductive reactors
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Fig. 2—Two reactor units in a balanced circuit

But when the ac energy is super-
imposed it finds that the magnetic
path already is saturated and hence
is much less efficient in inducing a
voltage to hold back the current
flow. Thus a larger alternating cur-
rent is permitted to flow to the con-
trolled load.

This is a simple principle upon
which the saturable reactor works.
We simply preload the magnetic
path with a dc flux so that the
superimposed ac will find its path
already saturated and will have less
impedance to its flow. By regulat-
ing the dc, we thus regulate the ac
power flow to the connected load.*

Reactor Principles

In its simplest form, a saturable
reactor is composed of a closed iron
core, on one side of which is wound
the ac winding, and on the other
side is the winding carrying the dc
for saturation. This is a workable
device and has been used, but it
has one very obvious disadvantage.
We have here, in effect, an ac
transtormer, with, as is usually the
case, many more turns on the dc
winding than on the ac winding.
A very high ac voltage will be in-
duced in the dc winding. Since it
is the direct current only that de-
termines the preloading or satura-

*The quantitative design of a saturable re-

actor has been covered by H. Holubow in the
March 1945 issue of Electronic Industries. ,
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tion, we might ignore this induced
ac voltage and hold the direct cur-
rent flow constant by means of an
external inductance in the dc cir-
cuit. But the dc winding and ex-
ternal inductance must be insulated
for the high voltage.

Another solution might be to
place a large capacitor across the
dc winding terminals. Furthermore,
we must saturate the iron core suf-
ficiently to prevent even the maxi-
mum reverse alternating current
from demagnetizing it.

But rather than go to these ex-
tremes, it has been found much
more desirable to split either the
ac or dc coil into two parts in order
that this transformer action will be
balanced and cancelled. One way
to do this is to provide two com-
plete transformer units so that the
ac windings are acting together
and the dc windings are opposed as
in Fig. 2. In this way, although the
high voltages appear across the in-
dividual dc coils, the outgoing ter-
minals should show no ac voltage.
This type of construction makes
possible the use of some of the new
oriented-grain magnetic material

A-GC

D-C
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D-GC

A-GC

Fig. —The four-legged core saturable reactor

Fig. 3—The three-legged core saturable reactor

such as cold rolled silicon steel, and
is used to some extent at the pres-
ent time. The maximum voltage
present may be reduced by splitting
the dc coils into sections and bal-
ancing the individual sections.

However, the solution which
many find to be more desirable is
that of balancing the magnetic
forces rather than balancing the
electrical forces. This is done by
the correct design of the magnetic
paths and the proper relation of
the ac and dc coils to them. Let
us consider first the simple form of
three-legged reactor which can be
built on standard transformer
punchings. In this form, the ac
winding Is split into two parts and
is placed on the outside legs where-
as the dc winding encloses the cen-
ter leg. Fig. 3 shows a small three-
legged unit.

Control method

Here the alternating current
flowing in one coil at any instant
produces a magnetic effect which
tends to drive a flux around the
outside path in the same direction
as the second ac coil. However, in
the center leg the magnetizing ef-
fects of the two ac coils are opposed
and hence no transformer action
can take place in the dc coil.

When the dc winding is ener-
gized, its constant flux flows
through the center leg, out and
down through each of the outside
legs, and returns again to the cen-
ter. When the ac flux is now super-
imposed on this dc flux, it finds the
path saturated and the impedance
low
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Since the ac flux path through
the iron core is now not much bet-
ter than that through air, much
of the ac magnetic flux is spread
into the air outside of the core and
hence we have considerable stray
flux. The effect of this stray flux
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Fig. 6—A threc-phase unit saturable rcactor
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on neighboring circuits is one of
the disadvantages of this type of
reactor.

The 4-legged reactor, as seen
in Fig. 4, has ac coils wound on the
two center legs and the dc coil
wound over both. This makes a
very efficient form of reactor since
the ac and dc leakage magnetic
flux is kept to a minimum. Also,
the outside legs act as a magnetic
shield for the device and there is
very little stray field outside of the
unit, thus making it possible to in-
stall a number of such reactors in
a small space without interference.
This is quite often necessary in
large installations, such as might
be required for multiple laboratory
furnaces, a bank of process motors,
or the many lighting circuits re-
quired in a theatre-lighting instal-
lation, such as Fig. 5.

Practically all of the power-type
saturable reactors from 1, kva up
to 75 kva rating are built with the
four-legged construction.

Three-phase reactors

If an application of saturable re-
actors to three-phase power load is
required, three separate reactors
can be used with the dc windings
in series, or a composite reactor

50

may be constructed, using three
sets of cores and ac windings and
with a single elongated dc wind-
ing surrounding all three cores. A
cross-section of this type is shown
in Fig. 6.

The question whether the halves
into which the windings have been
divided should be connected in
series or in parallel also deserves
serious attention. In those systems
which use the divided dc¢ winding,
the halves must be connected in
series, for in a parallel connection
of the dc windings the induced
ac voltage would be additive, and
the heavy short-circuit currents
flowing would neutralize the mag-
netic effect. On the other hand, in
the ac winding we do have the
choice of whether the halves will
be connected in series or in parallel.
The two types of connections are
shown in Fig. 7.

With the series connection ar-
rangement the ac voltage must be
applied to force the current
through both the series coils. If
we assume the dc saturation to be
equal to that of the peak ac mag-
netic flux, it will be seen that for
one coil the ac flux will add and
thus find a saturated condition, but
in the other coil the ac flux will
subtract from the dc and hence
will find an unsaturated path and
high impedance.

The reverse is true when the ac
voltage reverses. Thus, for each half
wave, when the dc saturation is
equal to the ac value, we have still
one half of the impedance remain-
ing. If we are to rid ourselves of
this remaining impedance, we must
apply double the amount of dc to
obtain a saturation which cannot
be neutralized even by the maxi-
mum ac reverse current. So, for a
series ac winding approximately
twice the dc ampere turns are
needed for the full saturation effect.

Let us next consider the action
of the parallel ac windings. Here
when the de¢ presaturation flux is
equal to the peak ac value, we find
that one path will now have low
reactance as the ac flux is super-
imposed and most of the alternat-
ing current for this half wave will
tend to flow through this half of
the ac winding. On the other half
cycle, the other ac winding is satu-
rated. When the dc is removed, we
again have the full reactance of
each winding and the alternating

current is held to its minimum
value.
Under unsaturated conditions,

coils in parallel, with a lower re-
actance will now handle twice the
current so that the kva and the dc

power required for saturation are
unchanged. We have exchanged un-
saturated reactive impedance for a
larger current rating. When the ac
coils are in parallel, they form a
closed-circuit loop which tends to
trap some of the magnetic energy
when a change in saturation is de-
sired. This slows down the control
action of the reactor.

To sum up: for control operation
where small power is involved, and
maximum speed of action is de-
sired, the series ac connection is
often found; however, for large
power installations where the cur-
rents are greater and the required
impedances are lower, the parallel
ac windings are most often used.

Reactor operation

Perhaps we can understand the
operation of the saturable reactor
best by reviewing Fig. 8, a mag-
netizing curve for the core mate-
rial. Although only one side of the
complete magnetizing curve is
shown, the reactor is so built that
the action is always symmetrical
and both halves of the ac wave are
treated exactly alike. With no satu-
ration, the reactor is designed to

Fig. 7—Thc threce-lcgged saturable reactor
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Fig. 8—The etfect of close saturation

work within its saturation region
and thus operates as any other
iron-core reactor, as in condition A.
If a sine-wave alternating current
flows, a sine-wave ac voltage is
induced.

At the other extreme, at C, if the
reactor is fully saturated, the ac
voltage is again associated with a
fairly smooth sine-shaped alternat-
ing-current wave of much larger
magnitude. However, it is in the
midrange condition where the com-
bination of ac and dc flux move on
both sides of the saturation knee
that the most interesting results
are obtained. The shape of the
current wave here may look quite
odd but it is easily worked out by
a step-by-step method, remember-
ing always that as the saturation
increases, the current for a given
voltage will be larger.

It can be seen that the current
through the load and through the
reactor has a very pronounced
third harmonic. This distorted wave
shape at midrange is a very im-
portant factor in determining
whether a saturable reactor will be
suitable for a particular application.

The actual shape of the wave and
the percentage of third harmonic
depends much on the steepness of
the magnetization curve, the sharp-
ness of the knee, core hysteresis
effect, and on the characteristics of
the connected load. Capacitors and
other forms of filtering on the in-
put side may be used to minimize
the third harmonic which might
otherwise be fed back into the
power supply.

The commonest load controlled
by a saturable reactor is a resistive
load such as a heating element or
incandescent lamp. An inductance,
instead of absorbing energy, per-

ELECTRONIC INDUSTRIES @ December, 1946

Fig. 9—The vector relations for a resistance load and an inductive load

mits current to flow out of phase
with the applied voltage or, as we
say, with a 90-deg lagging power
factor. If it is connected in series
with the resistive load, which ab-
sorbs the electric energy directly
as heat and thus consumes a cur-
rent in phase with the voltage
across it, we find that the voltage
across the reactor cannot be sub-
tracted directly from the supply
voltage, but must be done vectori-
ally as in Fig. 9. The path of two
vectors at 90 deg with each other
appears as a semicircle with the
supply voltage as the diameter.
This permits us to see at a glance
the practical range over which the
load can be controlled.

Reactor drop

To obtain full voltage across the
load, it would be necessary to have
zero voltage across the reactor. This
is obviously impossible, but if we
will content ourselves with 95% of
the total voltage across the resist-
ance load, we see that we do not
need to limit our reactor drop to
5%, but to the vectorial quantity
which is 31% of the applied volt-
age. This is quite easy to obtain.
However, we must not forget that
there is also a small resistance loss
within the ac winding of the re-
actor, and this too must be sub-
tracted from our load voltage.

On the other hand, at the low-
current end, if we attempt to cut
the input voltage to the load down
to 10%, it is necessary to increase
the impedance of the reactor to
hold back a voltage equal to 99%
of the supply voltage. This is more
difficult to do.

The load considered here was the
resistive type in which the electric

energy was changed to heat, or,
perhaps, absorbed in some chemical
process or in a rectifier. Sometimes,
however, we wish to use the satur-
able reactor to supply power to a
fairly high inductive load such as a
motor or an ac magnet. In this
case it is necessary to add the volt-
age vectors almost in a straight line
as shown in Fig. 9, and it is thus
necessary either to be content with
a smaller portion of the total volt-
age applied to the load or to design
our reactor for greater saturation
in order that its minimum imped-
ance may be made smaller. For
this reason, the control of an in-
ductive load is not usually as efli-
cient as the control of the resistive
load described above.

A practical design of reactor
will control the resistance load
about as follows: With no satura-
tion, about 8% of the line voltage
will appear across the load. At full
saturation, about 96% of the line
voltage appears across the load.
Under such conditions the power
ratio, that is, the ratio of dc power
necessary for excitation to the ac
power controlled, ranges from 25
times at Y% kva (that is, 1/25th of
500 or 20 watts dc required for sat-
uration) to a power ratio of 111 or
135 watts dc for a 15-kva reactor.

On the other hand, if the reactor
can be designed so that only 90%
of the voltage need appear across
the load, only about 40% of this dc
will be required for saturation and
the power ratio goes up 2% times.
In other words, only 8 watts dc
would be required for the Y-kva
reactor.

When the reactor is unsaturated,
the circuit current is low and al-
though the power factor is also
quite low, perhaps only 5%, the ad-
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ditional lagging kva in the system
is negligible. When the reactor is
fully saturated, the largest current
occurs but the power factor has
now risen perhaps to 97% as the
power is consumed by the resist-
ance load. If the installation is
large enough and a partial load is
common, it may be desirable to
compensate for some of the lagging
power factor by the use of capaci-
tors connected across the line.
These capacitors also have the ef-
fect, as we mentioned previously,
of preventing the higher harmonics
from being fed back into the power
supply.

Since, in addition to the dc¢ wind-
ing losses, we have only the copper
losses in the ac winding and some
core losses due to the hysteresis in
the iron, our efficiency is quite high.
Even at 10% saturation it has risen
to 85%, and at 20% saturation it is
up to 95%. Above 40% saturation,
the efficiency remains at approxi-
mately 98%.

In a similar manner, the power
factor has risen to better than 50%
with 20% saturation and is 85% at
40% saturation, rising to better
than 95-97% for values greater than
60% saturation.

The physical size of a saturable
reactor is comparabile to a standard
two - winding single - phase trans-
former of equivalent rating. For
example, power reactors from 1, to
5 kva use a four-legged punching
approximately 8 in, by 10 in. About
1 in. of stacking is required for each
kva. A larger size punching, 11 in.
by 14 in, used on the 5 to 30 kva
sizes, uses about 1 in, of stacking
for each 2 kva. Control reactors
for tube grid circuits may be much
smaller, as the one in Fig. 3.

Control element

Larger sizes up to 75 kva usually
are made from standard L and flat
punchings. The largest size re-
actors, having parallel ac windings,
may have a time constant of per-
haps three seconds in response.
They are used principally for the
control of electric furnaces and
other large thermal loads in which
fast response is not necessary.

As a control element in electric
or electronic circuits, the saturable
reactor offers many advantages.

First, it provides control in an ac
circuit by means of a direct cur-
rent, Control in the opposite sense,
that is, the control of d¢ from ac
circuits is comparatively simple,
since much of our dc power is ob-
tained from ac by means of elec-
tronic or dry-plate rectifiers or mo-
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tor-generator sets, But the satur-
able reactor is one of the few means
by which an ac circuit can be con-
trolled directly by dc.

Second, the saturable reactor pro-
vides a means of insulating the dc
control from the ac circuit. In this
respect it has the advantage over
electronic circuits in which a dc
voltage is used to change the tube
grid bias. The insulation between
control and power circuits often
permits considerable savings over
the extra components required in
other types of control.

Fig. 10—Power saturable rcactors

Third, since the control is through
the magnetic path, we are able to
vary the volts and amperes in both
of our dc and ac circuits as desired
so long as the proper power ratio
is maintained,

Fourth, and perhaps most impor-
tant of all, we are able to obtain a
large power ratio or amplification
between the dc used for control and
the ac power which is controlled.

A possible form of control uses
two saturable reactors with ac
windings connected opposed so that
the fundamental component of ac
is balanced out and only the sec-
ond harmonics left to be amplified
as an indication of the de saturat-
ing current. However, there are
few of this type of control in com-
mercial service. Perhaps the most
widely known use of this type of
operation is that of the “Flux-gate
compass” and the “Magnesyn” form
of remote-indicating equipment,
These use the earth’s magnetic field
and that of a permanent magnet
respectively for saturation.

Fig. 12—A circuit for indicating lights

Perhaps the simplest method for
obtaining dc for saturation is by
the use of dry-plate rectifiers oper-
ated from the ac bus, Since the
power required is usually small, a
resistance-type potentiometer may
be used or one of the small auto-
transformers of the “Variac” type.
In other cases, the necessary dc can
often be obtained or rectified from
the process to be controlled,

Saturable reactors have been
made small enough and sensitive
enough to be operated from such a
dc source as thermocouples and
blocking-layer photocells. But in
attempting to operate the reactors
from such small amounts of power,
there are two important effects
which may interfere with proper
action. The first is the effect of
stray fields, even the earth’s mag-
netic field, which may cause false
results at these low flux densities
unless proper shielding and protec-
tion is provided. The second is the
effect of residual magnetism pres-
ent in all iron, and especially no-
ticeable when low magnetizing
forces are to be considered.

Saturable reactors are often used
as the connecting link between a
vacuum tube or pliotron amplifier
and a thyratron output stage. For
such service the small receiving-
type tubes are quite capable of sup-
plying the required dc¢ saturation
current, Since the interelectrode
space within the tube acts as a high
resistance, the dc circuit has fast
response. This is especially true for
pentode tubes which have an ex-
tremely high effective resistance for
changes in current. In these cir-
cuits, it is sometimes necessary to
supply a protective resistance or
Thyrite in parallel with the dc coil
to prevent damage due to rapid
energy release,

A simple form of pliotron excita-
tion is that of Fig. 14, which shows
the circuit used with photoelectric
input for controlling a fractional-
horsepower motor which winds wire
at a constant tension.

In Fig. 15 two pilotrons in a cath-
ode-follower, or “long-tailed-pair”
circuit, are used with two saturable

Fig. 13—Multiple feed to a common pilot
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Fig. 14—Simple vacuum tube and saturable
reactor control of fractional-hp motor

reactors to provide reversing control
in a simple servo or follow-up con-
trol.

First let us consider those sys-
tems in which the saturable reactor
forms a part of the control chain
and does not itself control the out-
put power or in which the output
from the saturable-reactor circuit
network is only a few watts,

One of the simplest saturable-
reactor circuits is that shown in
Fig. 12, which has been used for
the operation of tuning-indicator
lights on radios, It consists essen-
tially of two red lamps in series
and two green lamps in parallel
with a saturable reactor in parallel
with the red lamps, When the re-
actor is unsaturated, the major part
of the applied voltage appears
across the red lamps, lighting them
brilliantly. However, as the reac-
tor is saturated by current from
the circuit, the red lamps are
shunted by the low reactor imped-
ance and the green lamps are lit.
This is a possible indicating circuit
for many processes which vary with
the dc power signals,

In large theatre-lighting installa-
tions, it is often desirable to fade
smoothly the lighting effects from
one scene into another. In addi-
tion, in some installations as many
as five scenes can be preset in ad-
vance, then selected and brought
forth smoothly by fading. A cir-
cuit to do this is shown in Fig. 13.
The voltage across the common re-
sistor R is the reference or pilot
voltage which determines the light
intensity of one circuit. The control
power is fed to this resistor from
each of the reactors in turn as it is
saturated. Although the reactor
impedance in the saturated and un-
saturated conditions may have a
ratio of as much as 20 or 30 to 1,
this ratio may be increased many
times by the proper use of series
and parallel resonance between the
reactor impedance and that of
series and parallel capacitors,

This same system is, of course,
applicable to other forms of con-
trol in which the output must be
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Fig. 15—The “long-tailed pair’” and two re-
actors for reversing motor control

blended smoothly from a number
of different control points,

Regenerative reactors

Although the power ratio between
the controlling dc and the ac power
is large, even greater ratios can be
obtained by rectifying a small
amount of the ac output and con-
necting it in parallel with the dc
control power. By careful adjust-
ment of this feedback power, most
of the dc required for saturation
can be supplied in this manner, and
the control de circuit then needs
supply only the small remainder.
Or in some cases, more-than-suffi-
cient dc can be supplied so that a
“lock-in” action takes place.

Once a small amount of satura-
tion power has been applied to the

Fig. 11—Larger saturable reactor up to 75 kva

de¢ control winding, the process
continues on to full saturation due
to the dc feedback. In this case, in
order to reverse the action, the con-
trol dc must be reversed so that
its magnetizing action opposes that
of the feedback and thus starts the
desaturating cycle. This circuit pro-
vides a very definite snapaction
which may be desirable for large
magnets and contactors. For ex-
ample, for large contactors, con-
trol power would be needed only
when the contactor is being picked
up or dropped out.

In conclusion, a saturable reactor
provides a wide range of control
with smooth adjustment over the
entire range. It is very efficient even

at light loads. It is a compact,
sturdy unit having no moving parts
to wear and making no more noise
than the ordinary single-phase
transformer. The voltage drop in
the reactor at full saturation can
be made small, permitting 95% or
more of the voltage to be applied
to the load.

The dc control power required is
small and can be obtained from any
reasonable combination of current
and voltage as available. The con-
trol current can readily be obtained
from tube amplifiers. The control
and power circuits are electrically
separate. Finally because of the ef-
ficient operation of both the reactor
and the small amount of control
power needed, both the control and
power elements are quite small and
easily located.
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THE BLOCK SYSTEM

Modeled on railroad block signalling practice, system using interrogation
and reply pulse technics promises to provide automatic safety on airways

® Airlines are threatened with
choking on their own speed! Fly-
ing 3 to 7 miles per minute, planes
not only need lots of elbow room,
but need some automatic danger
indication even along their normal
travel routes to keep from colliding.
And it must be remembered that
collisions are possible from six di-
rections in a cubic medium!

An interesting development prom-
ising to solve this problem is the
block system of control proposed
by the General Railway Signal Co.
and based on principles of railway
block control.

In brief, the idea is to set up
on the ground interrogator con-
trollers at intervals along an air-
way beacon. These can be located
anywhere and their distance apart
can be regulated by the traffic
density along the route. Each
ground station blocks out for itself
a cylinder possibly 30 miles in di-
ameter and of unlimited height.
It proceeds to send out pulses to
interrogate any airplane within this
cylinder and to obtain a response
which it records (Fig. 1). During
the entire time the airplane is in
this cylindrical block its movement
and altitude are known and re-
corded by the ground station and
any other airplane, provided it is
properly equipped, would receive a
danger signal if it attempted to
fly into the same block at the same
altitude.

Pulses used

As in television technic, the
ground station sends out first a
synchronizing pulse. After an in-
terval of 1,000 microseconds the
first interrogation pulse is sent out.
This pulse is designed to interro
gate airplanes at the 1,000 ft. level.
After another 1,000 microseconds
the second pulse is sent out to
interrogate planes at the 2,000-ft.
level. This process is repeated for
as many altitudes as desired, say
16, so that an entire interrogation
sequence for up to 16,000 feet takes
place in 18,000 microseconds and
then repeats (Fig. 2).

The airplane is equipped with a
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the gate would remain open for 161
microseconds, the time needed for
a signal to travel out 15 miles, trig-
ger the airplane transponder and
be sent back to the ground station.
Any signal received later than this
would be coming from a more dis-
tant plane and would not affect the
ground station receiving set.

It is obvious that the informa-
tion obtained in this way must be
properly organized and presented
to the pilots of planes in the block,
arriving and departing.

Suppose 3 adjacent blocks—A, B
and C (Fig. 3). Assume planes in
A and B. The fact that block C
is unoccupied must be sent from
the C to the B ground station

transponder controlled by an altim-
eter. If the plane is at 1,000 feet,
the altimeter regulates the trans-
ponder so that it will be operative
only for pulses received more than
1,000 but less than 2,000 microsec-
onds after the synchronizing pulse.
Thus at the 1,000-ft. altitude the
plane will only give responses to
the first interrogation pulse.
Likewise the ground station re-
ceiver which gathers in the replies
from the airplanes is equipped with
a gate circuit which opens after
the interrogation pulse and closes
after a predetermined time so that
planes too distant will not be
heard. For example if a 30-mile
diameter block is being controlled,
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FOR AIRWAY CONTROL
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either by wire or radio link and
transmitted from B to planes under
its temporary control. Plane B will
receive this information by means
of a green light in the cockpit
meaning “proceed”. Plane A on
the other hand will have a red sig-
nal because plane B is in the next
consecutive block.

This system called “two indica-

Fig. 6—Use of approach areas to permit entry
of planes from off airway points

tion signalling” may be extended
to “three indication signalling” by
providing for a yellow warning sig-
nal when an obstructing plane is
still two blocks away.

In addition to providing clear-
ance warning on a given level, it is
necessary to have a scheme for
clearance up and down when a
plane wishes to ascend or descend.

It is clear that if a plane in block
B wishes to ascend from 5,000 to
6,000 feet, blocks A, B and C should
all be clear at 6,000 feet (Fig. 4).
This is because the plane may move
upward entirely in block B or go
into C. Furthermore another plane
may be moving from A to B.

To find out the status of these
blocks the pilot pushes a button
and if all is clear receives a signal
in the form of an illuminated green
arrow marked “ascent” together
with the green cruising signal. The
system further provides that if
Block C ahead is not clear either
at 5,000 or 6,000 ft. the green arrow
will show together with a red cruis-
ing signal. This indicates restricted
ascent to be completed entirely in
Block B. Furthermore the ground
station reserves the B 6,000 ft. level
for the plane in question by giving
all other planes approaching that
block and level a red signal. Move-
ment of the ascending plane to the
desired level automatically cancels
this reserve signal. But if the
ascending pilot changes his mind
about climbing he can “cancel” his
“reservation” by pushing a “cancel”
button.

If alternate altitudes of an air-
way carry traffic in opposite direc-
tions the pilot would not wish to
ascend to 6,000 ft. from 5,000 ft. but
would go on to 7,000 ft. The prin-
ciples of operation would be exactly
similar, however, though more com-
plicated as more altitudes would
have to be explored (Fig. 5).

Furthermore the system lends it-
self to ground instructions to fly-
ing planes since an ascent or de-
scent signal could be caused to ap-
pear to a designated pilot by
ground control.

To provide for entry to the air-

Fig. 4—Clcarances required for altitude change when tratfic Is all In one direction and, Fig. 5—when in 2 directions
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way from the side an extended di-
ameter cylindrical block is desig-
nated as an approach area (Fig. 6).
As an approaching pilot flies to-
ward a ground station, say B, he
has displayed before him the con-
dition of Blocks A and B by an ap-

PROCEED - GREEN
{veRTICAL)

HOLD - RED

(HORIZONTAL) CRUISING

SIGNALS
DOUBLE
OCCUPANCY

ASCENT &
«+— DESCENT
COMBINATION SIGNAL S
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PUSH BUTTONS

ENTRY
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APPROACH
SIGNAL

CANCELLATION
<— BUTTON

DISTANCE -

Fig. 7—The cockpit signal

proach signal. Of course he has to
tune to the airway frequency to
receive this. Should he wish to
enter he pushes an entry button
thereby requesting permission to
enter. When he is in the approach
area such request will be answered
by a grant or a refusal as condi-
tions warrant. Entry authorization
locks out any other entry. The pilot
may also “look at” other altitudes.

Now that the basic principles
have been explained it is necessary
to consider how to prevent confu-
slon along an airway due to pulses
from several ground stations being
heard in one plane. This is done
by having adjacent ground stations
send out synchronizing pulses of
different widths. Block A for ex-
ample will have a short pulse, B a
long one, C again a short one and
so on. The pulse first received then,
be it long or short, will control the
plane signals, causing them to an-
swer to the nearer ground station
(Fig. 8).

Code signals

Furthermore, since it is necessary
to send instructions such as “Pro-
ceed”, “Hold”, “Ascent”, “Descent”,
“Entry”, “Double Occupancy” (of
one block), it is advisable to form
a code. This can he done by using
four signal sequences each 18,000
microseconds long such as were de-
scribed earlier to form a complete
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“Signal Cycle” 72,000 microseconds
long. With a four digit code like
this it is possible to transmit fifteen
different signals.

To effectuate this system six dif-
ferent pulse widths are used. The
first four are used respectively in
the four signal sequences which
constitute a signal cycle. Thus
pulse width 1 always appears in se-
quence 1 and so on. In addition
pulse width 5 is used for checking
and 6 as a blank. As a result
sequence 1 could have in it pulse
widths 1 or 6, sequence 2 could
have 2 or 6, etc. The apparatus
on the airplane is equipped with
five relays each of which re-
sponds to a pulse of given width.
Pulse width 1 will energize relay
1R. Pulse width 2 will pick up
relay 2R. However, pulse width 6
will not. Hence if code 1 consisting
of the ordered group of pulses 1, 6
6, 6 is received in the plane only re-
lay 1R will be actuated.

The effect of having relay 1R
energized is to cause the plane
transponder to radiate a response
pulse of width to energize ground
relay 1RP.

On the ground there are four
code origin relays 1P, 2P, 3P and 4P.
Also there are four response relays
1RP, 2RP, 3RP and 4RP.

The general scheme of operation
is that a pulse originating on the
ground must cause the plane to re-
peat the correct pulse. If this hap-
pens for each code pulse a check
pulse is sent from the ground to
close a check relay on the plane.

In sequence 2, since code origin

relay 2P on the ground is not ener-
gized, the ground radiates blank
pulse 6. This does not pick up plane
relay 2R. The transponder then
does not radiate the proper pulse
to pick up ground relay 2RP. The
connections are arranged so that
circuits are closed only if the code
origin relay P and its associated re-
sponse relay RP are both actuated
or both left de-energized. This is
then a check circuit. If the circuit
is in correct working order current
flows through the various ground
relay contacts causing the ground
station to send out check pulse 5 of
characteristic width. This ener-
gizes check relay 5R on the plane
thereby finally completing the cir-
cuit to light the desired signal.

An important advantage of this
system is that it can have super-
imposed upon it a central traflic
control which would be in a posi-
tion to make such changes in the
indications being given to planes
as seemed warranted in the light
of any special conditions which
might exist.

It is even possible to extend the
system to provide for flying along
multiple lateral traffic lanes at a
single altitude. Thus along an east-
west airway, Fig. 9, eastbound
traffic would be flying south of and
westbound traffic north of the line
of beacons. To do this it would
be only necessary to assign two
interrogation channels for each
altitude and to provide planes with
a means for switching to either
group of channels according to di-
rection of flight.

SYNCHRONIZATION PULSES - X PULSE (NARROW -)

Y'PULSE (WIDE — )
BLOCK A BLOCK B BLOCK C
PULSES — — _— -
- ~
FIRST LATER FIRST LATER
“x"BLOCK “v'BLOCK “x"BLOCK
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Fig. B—Long and short pulse technics used In alternate blocks

Fig. 9—Multiple airways at the same clevation
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BROAD BAND TUBE

Traveling wave design
bandwidth by

80, gives tremendous gain

multiplies

® The recent development by Bell
Telephone Laboratories of the
beam traveling-wave tube, de
scribed briefly in ELECTRONIC IN-
pUSTRIES for August, promises to
provide unprecedentedly high gain
with a bandwidth about eighty
times as great as has been prac-
ticable with other microwave tubes.
Further, the nature of this new
tube is such that the band can be
broadened even more without sac-
rificing gain.

In the beam traveling-wave am-
plifier electrons are accelerated
from a hot cathode by a high-
voltage electrode and shoot down
the axis of the tube in a narrow
beam. No grids are used. Sur-
rounding the electron beam for
nearly a foot of its length down
the tube there is a closely wound
helix of wire which carries the sig-
nal current. This current produces
alternating electric and magnetic
fields or waves, and as the wire it-
self is roughly thirteen times as
long as the wound spiral, the sig-
nal wave travels down the tube
about one-thirteenth as fast as
light. The electron stream travels
through the helix a little faster
than the wave,

Since the signal wave at any in-
stant is alternately positive and
negative along the tube axis, elec-
trons meet both retarding and ac-
celerating forces in their progress
down the tube. Due to the fact
that the speed of the electrons is
greater than that of the waves and
due to the bunching of electrons
caused by the waves there is a net
positive transfer of energy from
the electrons to the waves. Hence
the wave amplitude is increased.

In the present amplifier two
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Fig. 2—Experimental modcl of bcam traveling wave tube showing waveguide conncctlons
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Fig. 1—Cross-section of the tubc showing arrangement of the various elements

waveguides, one carrying the weak
input signal and the other the am
plified output signal, are fitted
around the tube near the ends of
the helix. At each end, the helix
is fastened to a metal collar inside
the tube, and short straight sec
tions between the collars and the
helix act as antennas to couple the
helix to the guides. This arrange-
ment is indicated diagrammatically
in Fig. 1, while Fig. 2 shows a com-
plete beam traveling-wave am
plifier.

Besides the tube and the two
waveguide connections, two colls
which can be seen in Fig. 2 are re-
quired in forming the electron flow
into a narrow beam and in guiding
it down the tube. The electrodes

surrounding the cathode are so
shaped as to send the electrons
into the tube in nearly parallel
paths. The narrow coil just to the
left of the input waveguide in Fig.
2 provides a final adjustment be-
fore the beam enters the helix,
and the long coil covering the tube
between the two waveguldes keeps
the beam from spreading in its
passage through the helix.

The construction of the experi-
mental tube can be seen more
clearly in Fig. 3, which shows en-
larged views of the two ends. Four
slender ceramic rods which run
the length of the tube between the
helix and the inner surface of the
glass hold the helix accurately cen-

(Continued on page 103)

Fig. 3-—.Above, the complete tube; below, at each end the hclix is attached to a projection from a
metal ring that acts as an antenna, Input cnd at right and output at the left
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RCA REVEALS FIRST

Three continuous color signals within 16 me band are

® At a demonstration on October
30, held for the benefit of press
representatives and members of the
broadcasting industry at Princeton
Laboratories of the Radia Corpora-
tion of America, electronic color
television was unwrapt for the first
time as a practical system.

The color transmission systems
proposed heretofore have been
based on dividing the picture to be
sent on a time basis and sending
first its blue image then its green
image and finally its req image,
this sequence being endlessly re-

received on Trinoscope und projected into one picture

peated. In the Radio Corporation
of America system all three col
ors are sent simultaneously and
are therefore present all the time.
A number of obviogus advantages
of this system can immediately be
mentioned, Among them are tri
pling of the light available, impos
sibility of color breakup during
rapid movement, increase in avail
able picture size and the practical
possibility of making black and
white receivers useful on color
signals.

At the transmitting end the sys

Rear view of RCA electronic color television receiver, with the Trinoscope projection assembly in
the lower part of the cabinet. It three 3-in. kinescopes recelve signals representing red, blue and
green images and project them optically through filters as a composite picture an a 15-20 In. screen
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tem comprises an electronic cath-
ode ray tube of about 5 in, face
diameter as a light source. This
is a tube with an aluminized phos-
phor face excited by 30 kv to give
as much light as possible. A
regular scanning raster is made
to appear on the face. In front of
this is placed the picture to be
transmitted and beyond that there
are focusing lenses with a system
of partial color selective mirrors to
split the light into three parts.
The three light fractions, filtered
by red, blue and green filters, re-
spectively, are impressed on three
phototubes thereby modulating AC
carriers. The 3 modulated waves
are then sent simultaneously side
by side over a 16 mc bandwidth.

Color Separation

At the receiving end each of
the three color modulations is used
separately to excite a cathode ray
tube of about 3! in. face diame-
ter. Light from these 3 tubes is
focused again through the proper
red, blue and green filters and con-
densing lenses onto a 15x20 in.
translucent screen where the col-
ored picture appears.

An ordinary black and white re-
ceiver can be tuned to receive the
green image thereby rendering the
picture in monochrome. This is
possible inasmuch as the standard
525 lines, 30 frames per second
scanning rate is used.

Due to the wide transmission
band required it will be necessary
to transmit in the 480 to 920 mc
region and therefore a converter
will have to be purchased by own-
ers of black and white sets to bring
this frequency down within the
range of their tuning capabilities.

The picture resulting from this
system is in excellent register and
the color range is very wide. In
the demonstration there was no
color separation or fringing,

It was stated by Mr, E, W, Eng-
strom, director of research that the
system had only just been finished
and considerably more work would
have to be done on obtaining bet-
ter resolution and color balance.
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ELECTRONIC COLOR TV
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Manner in which the color picture Is divided into three colors by means of color sclective mirrors, transmitted on three carriars simultaneously and

combined at the receiver for optical projection on the

However, he felt that there were
no problems which could not be
worked out in this system and that
they were going ahead with its de-
velopment in complete confidence
that its possibilities were unlimited.

David Sarnoff, President of the
Radio Corporation of America em-
phasized that the production of
colored electronic television with-
out mechanical rotating parts was
as great an advance as was the
cathode ray tube over the ro-
tary scanning disc for black and
white television. He felt therefore,
he said, that the difference be-
tween mechanical rotating color
television and electronic color tele-
vision such as was demonstrated
was the difference between there
being no color television service
and actual public color television.

After slides had been demon-
strated, a colored moving picture,
an old Disney film, was run through
and gave excellent results. Here
again C. B, Jolliffe, executive vice-
president, and E. W. Engstrom, vice-
president and director of research,
emphasized that considerable more
development work was in the im-
mediate offing.

Mr. Sarnoff said that “The new
RCA electronic color television sys
tem will be available to the entire
radio industry. The development
is so important in contributing to
television leadership for our coun
try that we have decided to demon
strate it publicly as apparatus be-
comes available for each successive
step. We begin with the current
demonstration in which still pic-
tures are used, but which suf-
ficiently establishes the basic prin-
ciple; it will be followed by the
transmission and reception of
color pictures in motion, then out-
door scenes and finally electronic

ELECTRONIC INDUSTRIES ® December, 1946

screen as a composite color picture.

color television on large-size thea-
tre screens.”

Dr. Jolliffe disclosed that the
RCA timetable for future demon-
strations of color television is di

Tuning to green channel only will operate black and white set

vided into five stages, the first of
which featured still pictures tele-
vised from color slides on a large
screen 15x20 in. The remaining
(Continued on page 103

The electronic color television camera uses a high-voltage kinescope as a light source. Image of
the slide in natural colors is separated into the electrical equivalent of component colors by means
of a system of mirrors and photocells in the top unit of the assembly
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BETTERING OUTPUT

® The amount of power delivered
by a transmitting tube for any
class of service depends, in large
measure, upon the ability of the
anode to dissipate safely the heat
created during operation. Recent
war-inspired development of elec:
tronic equipment has prompted
marked improvement in power tube
operation, output and life. Much
credit for this advance must be
given to the use of graphite as an
anode material. Previously estab-
lished output and dissipation rat-
ings have been increased by as
much as 300%.

The relatively large mass of
graphite anodes has offered prob-
lems in degasification and process:
ing technics which were not pres-
ent for metal anodes, Marked
improvement in graphite anode
transmitting tube performance and
processing is a result of two fairly
recent developments, the “isolated
getter trap” and zirconium coating
of the anode,

The isolated getter trap (patent
pending) consists, in its conven-
tional form, of a glass tube 7% in.
long and approximately 35 in. in
diameter into which the molyb-
denum flag with attached getter
cup is introduced. Each end of the

By LOUIS DOLINKO

United Electronic Co., Newark, N, J.

Engineering considerations involved in improving per-
formance through use of getter traps and graphite anodes

flag is welded to a nickel shield
and the shields fit snugly over the
ends of the glass tube. Each shield
has a single vent and the molyb-
denum flag is placed so that the
getter material faces in a direction
opposite to the vents. (See Fig. 1)

The advantages of the getter
trap are:

1. Radio frequency losses result-
ing from conductive getter deposit
on the bulb are reduced to a mini-
mum, Hence, increases in tube
power output and efficiency result.
Furthermore, local overheating of
the glass bulb and stem which may
lead to bulb puncture and stem-
press electrolysis is, in the main,
avoided

2. Decreased values of inter-
electrode capacitances result from
the absence of a conductive getter
deposit on the bulb. This permits
use of full tube ratings at higher
frequencies or alternately allows in-
creased ratings for a given operat-
ing frequency.

3. More stable interelectrode ca-
pacitance values are attained, In
conventional transmitting tubes the
amount of conductive getter deposit
on the bulb varies with tube oper-
ating temperature and affects the

Fig. 1—Construction of the getter trap in which getter material faces in direction opposite vent
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values of the inter-electrode capaci-
tances, The use of the getter trap
leads to increased stability of these
capacitances which in turn furthers
frequency stability and great con-
stancy of tube characteristics,

4. The non-contamination of in-
ternal tube parts leads to a de-
crease in primary emission from
active getter particles deposited on
the plate and grid; also a decrease
in secondary emission, which may
be caused by the pollution of the
plate and grid surfaces.

5. High-frequency flashing of the
getter material may be controlled
by visual examination of the
amount of getter in the trap and
by attendant heat adjustment.

The new getter structure has
yielded interesting results as re-
gards (a) increased power output
for specific operating conditions;
and (b) greater uniformity of
power output for production runs.

Tubes with the new getter struc-
ture were compared with others of
conventional getter structure with
the following results:

With
With Conventional
Getter Trap  Structure Gain
Average Antenna
Power Output

Percent Deviation
from Mean .271% 1.70% 1.439

Operating Conditions—Tube Type HV-18: E,

10 Vdc; E" = 2000 Vdc; | = 200 ma;
I: 25 ma; F 15 me.

With a rise in operating fre-
quency the difference between the
old and new structures becomes
more marked. For this particular
tube type, at an operating fre-
quency of 30 mc, gains of 20% in
power output are usual.

HV-18 tubes with both old and
new getter structures were life test-
ed at 800 watts input—a very high
rating for this type. Tubes with
the old getter structure exhibited
life of a few minutes before col-
lapsed bulbs and other defects ap-
peared. Tubes with the new struc-
ture gave satisfactory life through
a continued test of 500 hours’ dura-
tion.

270 Watts 255 Watts 5.99%

P
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General appearance of tube showing location
of the getter trap and its method of mounting

Heretofore it has not been prac
tical to use a graphite anode in
very high frequency transmitting
tubes because of the nature of con-
ventional getter assemblies which
tend to waste radio frequency
power in the metallic getter de-
posit, The isolated getter trap,
however. eliminates this disadvan-
tage and allows the use of graphite
anodes in these tubes,

Anode materials

Anode materials for high quality
tubes must meet stringent require
ments. The choice of such mate-
rial is, in general, dictated by the
following criteria:

1. The material must permit ready
and thorough degasification pro-
cedures,

2. Low coefficients of thermal ex-
pansion are essential for main-
tenance of shape, uniformity of
characteristics, and constancy
of interelectrode capacitances.
The expansion of the material
must be free from discontinu-
ities or structural transforma-
tions which may cause warping.

3. Thermal conductivity must be
high in order that hot spots and
back emissions be avoided.

4. High radiation emissivity Is
needed so that sufficient heat is
radiated to keep the anode tem-
perature low.

5. The vapor pressure at the out
gassing temperature should be
sufficiently low to prevent depo-
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sition upon the bulb and asso-
ciated tube parts.

6. The material must permit man-
ufacture to close dimensional
tolerances and must be suffi-
ciently strong to withstand
processing and handling during
assembly. The strength at high
temperatures should suffice to
maintain alignment and pre-
vent deformation during proc-
essing and use,

The considerations enumerated
above are an integral part of the
tube design and performance.
Graphite, as a power tube anode
material, may now be evaluated in
terms of these considerations.

Thermal expansion

During the exhaust of power
tubes, vacuum tube generators are
used to heat anodes considerably
above normal operating tempera-
tures — occluded gases are thus
driven from the various tube parts.
At these high temperatures, a low
coefficient of linear expansion is of
prime importance if warping of the
anode material is to be prevented.
Such warping, of course, may also
occur if the power tube is over-
loaded during operation,

FROM POWER TUBES

Warping changes the relative
positions of the electrodes, thus af-
fecting the tube operating charac-
teristics, the interelectrode capaci-
tances, and indirectly, the operat-
ing frequency.

Graphite has a lower linear co-
efficient of expansion (see Table 1)

TABLE 1
LINEAR COEFFICIENTS OF EXPANSION

Graphite 2-2.8 x 10 % per °C.
Molybdenum 4.0 x 10¢ per °C.
Tantalum 7.0 x 106 per °C.

than any other power tube anode
material and since no softening
point for graphite exists, these an-
odes will not warp. Also since
graphite does not melt or flow,
fused spots or holes in the anode
are avoided. This freedom from
mechanical displacement of tube
elements allows the manufacture
of closely matched tubes,

Radiation emissivity

As previously stated, the power-
handling ability of an electronic
tube is a function of the heat dis-
sipated during operation. High
heat radiation is perhaps one of

Fig. 2—Heat dissipating properties of graphite as compared with a number of other materials
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the most critical requirements of
an anode material. Fig 2 depicts
the heat dissipating abilities of
some anode materials. At 510°C.,,
the temperature at which these an-
odes begin to show a red color, a
graphite anode would dissipate 70
watts as compared to 16 watts for
molybdenum, and 14 watts for tan-
talum, At 600°C, a graphite anode
would dissipate 130 watts as com-
pared to 31 watts for molybdenum
and 28 watts for tantalum.

Hence, to get dissipation values
which are sufficiently high, molyb-
denum and tantalum anodes must
operate at higher temperatures
than graphite. Even at 800°C., mo-
lybdenum would only dissipate 98
watts and tantalum 90 watts for
the specific projected area under
consideration_

A low vapor pressure in an anode
material is extremely desirable in
order to reduce deposit of conduc-
tive coating on the bulb and in-
sulators during exhausting as well
as in normal operation. The vapor
pressure of graphite is 360 x 10+12
mm of mercury at 1000°C, This is
an average value which varies with
different types of graphite It lies
between the vapor pressure values
of tungsten and molybdenum and
is comparable to the vapor pressure
of tantalum.

Thermal conductivity

The high thermal conductivity
of graphite coupled with its rela-
tively large mass insures quick
and uniform distribution of heat
through the anode. Hence, hot
spots and resultant warping and
fusing of the anode material, as
well as overheating of associated
tube parts with consequent gassing,
are prevented. The greater mass
of a graphite anode is also effec-
tive in allowing the anode to with-
stand severe overloads.

Comparative values of thermal
conductivity for some anode ma-
terials are given below:

TABLE 2
THERMAL CONDUCTIVITY
(CAL/CM SEC <C)

.315 at 20° C.
Graphite (solid) ... )] .337 at 390° C.

.286 at 20-1000° €
.35 at 20° C.
.236 at 1000¢ C.

{.130 at 20¢ C,

Molybdenum... {

174 at 1430° C,
.186 at 1630° C.

Tantalum.

Ease and efficiency of anode out-
gassing is of extreme importance.
The anode must not liberate any
appreciable amount of gas during
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TABLE 3
Graphite Molybdenum Tantalum
Melting Point (°C.}. 3674 (sublimes) 2620 2850
Tube Processing pre-heated 1600-2100)
Temperature (°C.) . .. 1000-1200 1500-1700 2000
Normal Operating
Temperature (°C.) ... 500-600 700 800-900

normal operation. Gas in a tube
leads to ionization (evidenced by a
bluish-purple or pink glow), low-
ered negative space charge, in-
creased anode current, higher an-
ode temperature, and finally, lib-
eration of still more gas. The emis-
sion obtainable from thoriated
tungsten filaments is readily poi-
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Another type of graphite anode construction
such as is used in tubes for high frequencies

soned by small amounts of oxygen
and by the sputtering or bombard-
ing action of positive ions. This is
especially true of the heavier gases
such as mercury, which will de-
stroy emission much more readily
than the lighter gases such as
hydrogen,

In connection with tube degas-
ification, three temperature levels
are involved, namely, the melting
point, processing temperature, and
operating temperature, Adequate
‘temperature differentials must exist
between these levels if high power
rating and safe tube operation is
to be attained.

Graphite, when degasseqd at 2150
C., will yield no further gases even
if subsequently heated to a higher
temperature. It is interesting to
note that a graphite anode that
has been completely degassed will
absorb only a small fraction of the
original gas content when stored
under proper conditions, It has
been found that no gas is evolved
by graphite at 1000° C. if it has
been previously degassed at 1300° C.

Norton and Marshall® studied
evolution of gases from a sample of
carbon which had been hydrogen
fired and then vacuum fired. It was
found that the gas evolved in the
range 1700° to 2200° C. was pre-
dominantly nitrogen, while at
lower temperaatures, hydrogen and
carbon monoxide were the chief
gases given off,

Outgassing methods

Graphite anodes are often hy-
drogen baked at 1000° C. or above
in order to accelerate the subse-
quent outgassing procedure and to
prevent oxidation during the ex-
haust process. The large volume
and porosity of graphite indicates
that more gas must be removed
from it than from molybdenum or
tantalum.

It is interesting to note, how-
ever, that exhaust schedules and
times for both graphite and mo-
lybdenum are quite similar, Dur-

(Continued on page 104)

Life tests indicate that graphite anodes become harder during operation

Conditions of Operation
Frequency—10 mc
Plate Voltage—1750 Vdc
Plate Current—175 ma per tube
Grid Current—25 ma, dc, per tube

Test Recadings After Total Hours Indicated

TYPE: V-70-D

No. CB-7

Hours Ous 16 8325 W7
Emission Voltage 6.7 6.7 66 6.6
Gas Current

(Microamperes) 1.4 1.1 0.6 0.6

134 179 242 338 385 403 573
6.6 6.5 6.5 6.6 6.6 6.6 6.6

0.3 0.3 0.4 0.4 0.4 0.4 0.4

Push-Pull Oscillator
Input per Tube—306 watts
Power Output—226 watts
Plate Dissipation—80 watts
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ENGINEERS STUDY TV

® Keyed to the slogan “Television

It’s Here”, Television Broad-
casters Association, Inc., wound up
its second annual conference and
exhibition after two days at the
Waldorf-Astoria in New York on
October 11 with a record registra-
tion of about 800, which is a couple
of hundred more than registered
for the first conference held in
December 1941. Over 1200 attended
the annual banquet and heard Paul
Raibourn, vice-president of Para-
mount Pictures, Inc., present TBA’s
Awards of Merit for engineering
achievements and programming
progress. Before and after the din-
ner, delegates and guests packed
the exhibition where the wares of
an even dozen exhibitors were
spread out.

For the most part the conference
devoted itself to programming,
which is understandable when it is
considered that TBA, formed in
December 1943 with ten charter
members now has close to fifty film
companies, advertising agencies,
manufacturers, educators and a
dozen major broadcasters on its
membership roster. Ralph B. Aus-
trian was general chairman of the
conference.

From an engineering point of
view, interest centered largely in
the exhibition, which uncovered
some new equipment for transmis-
sion, for studio control, for remote
operation and for better use of
film. In addition there were several
newly developed home television re-
ceivers though none disclosed the
use of anything radically new in
the way of circuit design or the
utilization of components.

For the better use of film, RCA’s
Victor Division had on hand a spe-
cial television film camera and a
16 mm television film projector;
General Electric had in operation
its new pulsed-light movie projec-
tor which will be available for both
16 and 35 mm film.

Precise electronic timing of il-
lumination and camera tube scan-
ning of movie film frames is a fea-
ture of the GE projector, which
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New transmitters, studio equipment and receivers
feature record attendance at second TBA conference

requires no shutter. A capillary
tube mercury lamp (GE # AH-6)
delivers light pulses that are con-
trolled by signals from the tele-
vision station’s synchronizing pulse
generator thus being timed with the
sweeps of the television camera
tube. The pictures are projected
onto the mosaic during the blank-
ing intervals.

The capillary lamp is operated at
about 10 amperes during each pulse

o:n:nu’mc’mq-"

Ellminating the shutter, GE's pulsed light film
projector is clectronically synchronlzed

of operation (500 micro:econds
every 1/60 second). The lamp, an
optical system consisting of reflec-
tor and condensing lens which di-
rect the light through the film, and
an electronic pulse genera.or are
packaged together and mounted on
a standard projector pedestal in
place of the conventional arc lamp
or other light source.

The rest of the mechanism is
similar to that used in present-day
television movie projectors, except
for the elimination of shutters and
assoclated gearing, shafts and
guards. Strict requirements of mo-
tor phasing ordinarily encountered
in television movie projection are:
materially relaxed because the il-
lumination of the film is not gov-
erned by a mechanical shutter
which must be carefully aligned
with the scanning circuits of the
television system.

In network operations, the new
GE projector will allow compre-
hensive switching without difficulty.
Wide tolerance on phase of the
film-drive mechanism will permit
simple methods to be used for mak-
ing the projector follow the station
synchronizing. It will not be nec-
essary to dictate the phase and fre-
quency of the synchronizing signals

Top engineering award of TBA was given to these three engincers who together fathered the Image
orthicon tube, They are Dr. Albert Rose, Dr. Paul K. Welmer and Dr. Harold B, Law, of RCA Labs
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which govern the whole television
system.

In addition to its new film
camera and projector, RCA also had
in operation production models of
their Image - orthicon television
camera and associated portable
control and monitoring equipment.
Also shown and demonstrated, in
addition to the various components
of the field camera sets were RCA’s
new monoscope camera, used for
introducing titles and other still
pictures into regular field pickup
transmissions as well as for testing
equipment in telecasting studios
and television receiver manufactur-
ing plants, and RCA microwave
radio relay equipment. The latter,
consisting in the main of a hook-
shaped waveguide backed by a
parabolic reflector, is used to beam
a program from field location-to-
studio or studio-to-transmitter.

Two other new RCA products
were the special television film
camera and the 16 mm television
film projector. The camera, which
contains an iconoscope and asso-
ciated circuits, provides a means of
obtaining picture signals from
either 16 mm or 35 mm positive or
negative motion picture film. The
projector is designed to throw
images from 16 mm film on the mo-
saic of the iconoscope at the rate
required to match current television
scanning standards, and can ac-
commodate up to 2000 feet of film
without replacing reels.

Demountable camera

The new RCA Image-orthicon
camera is arranged to be de-
mounted and set up again for
movement to and from a field lo-
cation. The body of the camera con-
sists of two units, the lower unit
housing the Image orthicon pickup
tube and video amplifier circuits
and controls, while the upper unit
houses an electronic view finder
which enables the operator to see
on a small kinescope the exact pic-
ture he is picking up and trans-
mitting. The two units fit together
when set up for operation.

The camera has a four-position
lens turret which will accommo-
date any standard lenses and per-
mit almost instantaneous change.
The lens turret control on the back
of the camera permits the operator
to change from one lens to another
of a different focal length and re-
focus in less than one second. A
specially designed lightweight tele-
photo lens also can be fitted into
the lens turret when it is desirable
to locate the camera at some dis-
tance from the action.
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RCA receivers demonstrated in-
cluded seven and 10-in. direct view
television sight and sound table
models, showing pictures 23 and 52
sq. in. in size respectively; a con-
sole with a 10-in. direct-view tele-
vision receiver, standard broadcast,
FM and shortwave radio plus
Victrola with automatic record
changer; a large-screen projection
model television console showing a
15x 20 in. picture in combination
with standard broadcast, FM and
shortwave radio.

The 10-in. table model will be the
first of the RCA Victor television
receivers offered the public. It goes
on public sale in selected stores in
commercial television markets in
November.

DuMont, in addition to a com-
plete television studio set-up in-
cluding two cameras and all neces-
sary monitoring and measuring
equipment, also staged an extensive
exhibit of receivers ranging from
large consocle models built around

GE’s new TV camera and onc-man hydraulically
operated dolly is lighter, more flexible in use
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the company’s 20 in. direct view
tube, to several smaller models in
which 12 and 15 in. tubes are used.
All DuMont receivers, it is under-
stood, are to match a 75-ohm input
so as to allow the use of coaxial
cable feeder and a new type of an-
tenna engineered especially for the
purpose by Dielectric Products, Inc.,
Jersey City. The antenna itself was
illustrated and described on page
96 in the November issue of Elec-
tronic Industries.

Inductive tuning

DuMont also exhibited working
models of its Inputuner, embody-
ing the Mallory-Ware inductuner
covering all channels in both FM
and television bands from 44 to
216 me. Tuning is continuous, with-
out the need for any form of
switching.

Farnsworth Television and Radio
Corp., during the past year has de-
veloped a new line of home receivers
ranging from table models to tele-
vision-phonograph-radio combina-
tions, and development work is now
being carried forward on a projec-
tion - type console. In addition,
transmitting and studio equipment
are slated for early production. In-
cluded in the exhibit were these
models: a metal cabinet table set
with a 10-in. semi-flat viewing tube,
covering all channels and with pro-
vision for later addition of an AM
adaptor for standard broadcast; a
wood cabinet table model quite sim-
ilar to the other, both to sell for
between $250 and $300; a direct-
view console which incorporates
standard broadcast and has a 10-in.
tube, a low-boy combination con-
sole with standard broadcast and a
record changer; a deluxe console

(Continued on page 110)
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Combining flame heating and HF current in the fabrication of glass pipeline and heat exchanger, a section of which is shown in the background

HF GLASS WORKING

® The glass maker has recourse
to a new art of electrical glass
working which transcends, in many
important ways, the limitations of
the older flame art. These novel
electrical methods are the result
of several years of experiment in
the research laboratories of the
Corning Glass Works over wide
frequency bands with different
types of electrical power sources
and control equipment.*

Glass, with proper handling, can
be welded with electric currents
or heated and melted in high fre-
quency electric flelds with many
of the benefits and advantages
which these new electronic tools

V) Patents

" 2,306,054,
2,394,051

2,389,360
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By E. M. GUYER,

Research Laboratories
Corning Glass Works, Corning, N. Y

Electronic heating alone and in combination with flame

simplify production and extend conventional limitations

are demonstrating in the metal
and plastic industries,

An outstanding example is af-
forded by current demands for
giant television tubes. The glass
eyes of television have grown, re-
cently, so big as to tax the art of
the glass maker. With tube diam-
eters measured in feet instead of
inches, superior optical quality has
been achieved by pressing the large
funnels and viewing panels sep-
arately and then sealing them to-
gether to form a vacuum tight en-
velope. The sealing operation must
be accomplished without distor-
tion of the glass parts or loss of
accurately controlled dimensions.

At the present time this opera-
tion is being performed success-

fully by means of the newly de-
veloped electrical methods which
not only provide distortionless
welding together of the parts but
permit the high melting tempera-
ture low expansion borosilicate
glasses to be worked even more
easily than soft glasses can be
worked with conventional gas
burners.

To see clearly just why these
electrical heating methods are de:
sirable, how they operate and what
advantages they possess over flame
heating in the sealing of televi-
sion tubes and many other glass
products we must first consider
three different types of electrical
heating.

In electrical glassworking the
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Fig. 1—Condenser electrode system for HF
dielectric loss heating of industrial glass

glass is heated by transformation
of electrical energy into heat with-
in the glass. Electrical energy is
transmitted into the glass by one
or more of the three basic meth-
ods—high frequency dielectric loss
heating, high frequency induction
heating, and electrical conduction
heating.

Selection of a particular type or
combination of the basic types is
governed by the range of tempera-
ture required, the shape of the ar-
ticle and kind of glass to be heated
and by the exact nature of the
operation to be performed.

Since glass at low temperatures
is a dielectric it can be heated by
high frequency dielectric loss heat-
ing up to temperatures where its
electrical resistivity is too low for
efficient matching to high imped-
ance wave generators (Fig. 1)

Fig. 2—Showirg use of encircling electrode
in glass fabrication by HF induction method

Once the glass has become a high
resistance electrical conductor,
however, it generally is more ef-
ficient to switch to electric conduc-
tion heating to attain the much
higher temperatures necessary for
melting. Here again, however, the
resistance variation calls for spe-
cial treatment of the power sup-
ply system to maintain efficient
operation and close control of
heating rate. When its resistance
is finally low enough, the glass can
be rapidly heated and melted by
high frequeuncy induction like any
other electrica! conductor. (Fig. 2.)

Another system of electrical
glassworking which has proved
very effective in certain applica-
tions operates by means of a so
called electrical-cross-fire (Fig. 3)
No cendenser plates are necessary
with this system since the elec-

Fig. 3—Use of a high frequency glass seal-
ing lathe vutilizing an eclectrode cross-fire

trodes consist of electrically con-
ducting pin points of flame. These
little flames serve a threefold pur-
pose:

1. They preheat a restricted re-
gion of the glass until it becomes
electrically conducting although
still tar below glassworking tem-
perature.

2. They accurately guide the
high frequency electrical discharge
from the burner tip to the pre-
heated conducting path on the
glass thus serving as flexible non-
sticking brushes or power leads.

3. Their proximity to the glass de-
termines to a certain degree the
load resistance since they are con-
nected in series and thus motion
to or from the glass serves as a
rheostat regulating current flow
and hence heating rate. As they
impinge on the glass surface even

Fig. 5—Glassware ranging from 25 Ib. lightning arrestors and heat recistant glass fuse dushings to miniature glass cells all produced by electrical sealing
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Flg. 4—Glass
locations of ten electrically punched holes

coil forms for radio use

their resistance losses contribute
to glass heating.

Once electrical conduction has
been established through the glass
the operator has at his disposal
exact electronic control of the
heating rate by virtue of variable
oscillator and impedance match-
ing network parameters of the HF
power supply.

Among many possible applica-
tions of electrical glassworking un-
der investigation at Corning two
distinct types of operation have
already graduated from the experi
mental laboratory and are now es-
tablished in actual production
practice — high frequency hole
punching and high frequency elec-
tric glass welding,.

Because of its rapid rate of in-
crease in viscosity as it starts to
cool, glass—even very hot glass—
is hard to perforate. The same
properties which permit glass to
be drawn Into rods and tubes
hundreds of feet in length mani-
fest themselves when an attempt
is made to poke a hole through a
body of hot glass. By heating a
molten path through the glass
with high frequency current, how-
ever, a smooth surfaced hole can
be formed more easily and in much
less time than by conventional
grinding operations. A machine
tool not unlike a giant ticket punch
is used to pierce the fluid glass in
the highly localized electrical
melting zone.

Fig. 4 illustrates a recent devel-
opment in electronic glassware
made possible by the new process.
The low dielectric losses of these
two different types of glass coil
forms enable them to meet the ex-
acting requirements of stable high
Q inductor service in the ultra-high-
frequency wavebands. Ten elec-
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showing

trically punched holes locate
mounting screws and anchor wind-
ing terminals in one type while a
33 in. diameter hole punched in
the end of the other facilitates
mounting.

Electrical glassworlking

High frequency electrical glass
welding has been in actual produc-
tion operation for a period of five
years with several of the original
machines still turning out ware
twenty-four hours a day. These
products include articles formerly
manufactured by conventional
methods and new glass products
developed with the aid of the elec-
trical methods. All of these would
be more difficult and costly, or, in
some cases, impossible to produce
without electric heating.

The varied glassware illustrated
in Fig. 5 ranging from 25 lb. light-
ning arrestors and heat resistant
glass fuse bushings to miniature
glass cells was all of it produced
on either hand operated electrical
sealing lathes or on rotary automa-
tic machines. In Fig. 6 the large
glass box and 20-in. diameter tele-
vision tubes are likewise products
of electrical sealing,

In certain operations electrical
methods actually eliminate the ne-
cessity of using costly machines in
welding operations. Accurately syn-
chronized rotary leads sometimes
can be replaced by relatively sim-
ple and inexpensive jigs and fix-
tures to support the glass parts.

A striking example of this proc-
ess is the high-frequency-wave
welded “all-glass” pipeline, a new
product of electrical glassworking.
Simple portable equipment makes
possible for the first time the rapid
installation, repair and servicing
of “all-glass” lines of any length

Fig. 6—Two examples of large glass products that have been fabricated with HF hecating
equipment—a large squarc glass box and two modern type 20-inch face television tubes

desired in plant or out-of-door lo-
cations.

Although the new electrical
methods can be applied wherever
conventional gas operations are
now used, the cost of high fre-
quency equipment necessitates in-
telligent selection of work where
optimum benefits are derived from
the special features of the elec-
tronic process.

Some of the advantages of elec-
trical glassworking demonstrated
by laboratory experiment and pro-
duction practice may be summa-
rized briefly as follows:

1. Electrical glassworking tran-
scends the limitations of conven-
tional methods with regard to size
and shape and composition. Work
is not restricted to articles in forms
which can be mounted conven-
iently on rotating heads. Neither
is It limited to glasses with low
melting temperatures.

2. Electrical seals are stronger
due to favorable temperature dis-
tribution.

3. Rejection losses are reduced
by more accurate control of tem-
perature and exact repetition of
critical processes.

4. Sharp localization of heat
prevents overheating of other parts
in close proximity to the melting
zone.

5. Electrical methods are free
from injurious loss of volatile glass
constituents and deleterious reac-
tions with products of combustion.

6. Electric heating provides deep
penetration into thick sections of
hard glasses, resulting in faster
melting speeds.

Thus in operations where heat-
ing and melting time are signifi-
cant factors, production costs can
be cut by the adoption of electri-
cal glassworking methods.

67



STUDIO CONTROL UNIT

® With the present rapid expan-
sion of the broadcasting industry,
and with new FCC engineering
standards for FM, there is a need
for new high quality equipment in
broadecast studios. The consolette
type BC-L-A, will be the answer to
most requirements for a studio
control unit for both AM and FM
broadcasting.

The single cabinet, for mounting
on a standard desk, contains all of
the controls and amplifiers needed
for operation of either one or two
studios plus an announce or tran-
scription booth. Facilities are in-
cluded for monitoring, cueing, and
“talkback,” in addition to the main
functions of controlling micro-
phones, transcription turntables
and remote lines.

The simplified block diagram
shows how the various components
are connected to make a complete
audio system. By the use of switches
in the preamplifier input circuits,
four microphones can be accommo-
dated in each studio. The input to
one of the preamplifiers also can
be switched to either an announce
booth or a control room micro-
phone.

The preamplifier outputs are con-
nected to four of the mixers, mixers
5 and 6 being used for transcription
turntable and remote line inputs.
A push-button assembly is used for
selection of inputs to mixers 5 and
6, which can be any one of the two
turntables or eight remote line cir-
cuits. The push-buttons are me-
chanically interlocked so that only
one button can be used at a time.
The siXx mixers can be switched to
either of two mixer buses, and by
the use of input switches on the
two program amplifiers, it is pos-
sible to select either mixer bus for
either program channel.

The use of two program channels
means that in case of an emer-
gency, the program can be switched
instantly to the second channel

68

By N. J. PETERSON

Transmitter Division
General Electric Co., Syracuse, N. Y

Single cabinet for desk mounting contains all controls
and amplifiers for one or two studios and announce booth

The consolette has been enginecred and built

without loss of program time. Or,
if desired, the program can be fed
into two transmitters (perhaps FM
and AM), with complete isolation
furnished by the separate program
amplifiers. At other times, the No.
2 channel can be used for audition-
ing while No. 1 channel is “on the
air.” 1In special cases, where sev-
eral microphones are being used,

Hinged top cover raised

for maximum accessibility.

both channels can be connected to
the same outgoing line, without
mismatch, and one of the master
gain controls can be used for fad-
ing three orchestra microphones
simultaneously while an announce-
ment is made on a microphone con-
trolled by the other master gain.
This is done without affecting the
mixer settings.

Simplified block diagram showing how components are connected to make complete audio system
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The front panel, which is sloped
to give best visibility, contains the
gain controls, switches, and visual
monitor (VU meter). The place-
ment of these parts has been given
particular attention to provide op-
erating ease. A new improved type
of push-button switch is used for
high level audio switching and
standard lever keys for low-level
and output switching. The VU
meter, which is illuminated, has an
external multiplier which can set
the 100% point on the scale for
+4, 48, + 12, or + 16 VU, A switch
on the panel transfers the VU
meter to either of the line outputs.

Approximate audio levels in the
consolette for normal operation are
shown on the chart. Before enter-
ing the mixers, the microphone
level is raised 30 db. by the pre-
amplifiers. Then, in order to com-
pensate for the mixer loss of ap-
proximately 26 db., a booster stage
is used in the program amplifier,
ahead of the master gain control.
This arrangement gives desired
operating flexibility with optimum
performance characteristics.

The master gain controls of the
program channels are placed be-
tween the first (booster) and sec-
ond stage of the program ampli-
fier. For normal operating condi-
tions, the master gain is set so that
the program amplifier, including
the booster stage, increases the
mixer bus level by approximately
70 db. This results in an output of
+ 8 VU, (including loss of 6 db.
output pad) which is the normal
level for feeding telephone lines.
At this output level, the distortion
is less than 1% rms, 50 to 15,000
cycles.

Transcription turntables are con-
nected directly to the mixer buses

ELECTRONIC INDUSTRIES o
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in the consolette. In order to ob-
tain the proper level from most
transcription pickups, it is neces-
sary to use an external preampli-
fier having at least 30 db. gain.
Quite often, this amplifler is lo-
cated in the turntable cabinet. Re-
mote line imputs have built-in iso-
lation transformers and the remote
line level is decreased with 29 db.
pads, before connection is made to
the mixer bus.

Frequency response

The most critical parts of the
amplifier circuits are the audio
transformers. In order to obtain
low distortion and uniform fre-
quency response from 50 to 15,000
cycles, it was necessary for the
transformer designers to work very
closely with circuit designers in
order to develop the special trans-
formers required. Special alloy
shields and windings are used to
obtain the low noise levels re-
quired. Amplifiers have been de-
signed so that overloads do not oc-
cur during conditions of unusually
high microphone output levels. Low
noise level tubes, such as the type
1620, are used for highest per-
formance.

The 10-watt monitoring amplifier
will operate four loudspeakers and
has sufficient gain so that the talk-
back microphone, which operates
through the monitoring amplifier,
does not require a preamplifier. The
volume control for this amplifier
Is mounted on the panel. Usually,
an exceptionally high quality moni-
toring loudspeaker is located in the
control room for accurate aural
monitoring and wall speakers are
used in the studios.

If additional loudspeakers are re-
quired for sponsor booths, recep-

Power supply for the
unit is mounted In a
scparate cabinet wall

Approximate audio lev.
cls in consolette for nor-
mal broadcast operation

i |
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tion foyer, and offices, it is neces-
sary to have additional monitoring
amplifiers. The headphone jack,
which is on the panel, can be
switched to either line output or to
the incoming remote lines. This
jack accommodates either single or
double plugs.

Cuelng operations are handled
with push-button switches which
connect the input and output of
the monitoring amplifier to the de-
sired circuits. Any of the remote
lines can be cued by selecting the
proper push-button. The input of
the monitoring amplifier can be
switched to the outgoing program
channels, mixer buses, transcrip-
tion turntables, or several external
cue inputs. The external cue could
be from master control, station
monitor, or other special sources.
An over-ride switch makes it pos-
sible for a remote operator to “call-
in” on the monitoring loudspeaker
in the control room for tests before
a broadcast. This eliminates the
need for a special order-wire.

All microphones and loudspeakers
are interlocked so that acoustic
feedback will not occur at any time.
For example, when the operator
wishes to talk into studio “A” he
simply presses the button marked
“TALKBACK A.” This automati-
cally disconnects the control room
loudspeaker and prevents feedback.
The circuit is arranged so that it
is not possible to talk back to a
studio which is on the air.

The power supply for the con-
solette is a separate wall-mounted
unit. This unit contains four rec-
tifier circuits—individual rectifiers
for each of the two program ampli-
fiers, the monitoring amplifier, and
the relay circuits. Preamplifier
power is obtalned from either of
the program amplifier power sup-
plies. This arrangement provides
maximum reliability. The relay rec-
tifier will furnish power to operate
external “on-air” and audition light
relays. These relays are controlled
by circuits in the consolette.

Installation of the equipment is

(Continued on page 109)
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REMOTE AMPLIFIER for

® The design of a remote ampli
fier for broadcast service involves
many interesting problems, some
of which are rather unique in au-
dio amplifier design, In most cases
programs are sent via telephone
lines to the main studios. In some
cases, however, a radio link is used.
The remote amplifier thus must
serve the same purposes as the
regular studio console, Light
weight, and maximum operating
flexibility are required and the
fidelity of the amplifier must be
comparable to regular studio equip-
ment.

In order to achieve reasonable
economy of space and low battery
drain, low level mixing generally
is used. With new type faders,
noise caused during adjustment of
volume level is negligible. By use
of T type faders very low insertion
loss is possible in a four channel
system. Four channels and master
are adequate for nearly all remote
broadcasts.

Since microphones average —60
to —70 db an overall gain of 90
db is adequate for the remote am-
plifier and allows a moderate re-

Fig. 1—Front view of complete amplificr unit in Its case

By PAUL WULFSBERG,

Project Engineer,
Collins Radio Co., Cedar Rapids, la.

Design of a four channel and master self-con-
tained unit for operation on both AC and batteries
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Fig. 4—Block diagram of Collins 12Z amplificr showing automatic AC-battery changeover

serve of gain which is sometimes
useful. An output level of +10VU
is normally adequate for all remote
pickups.

From an operational standpoint,
the remote amplifier and its power
supplies should all be contained in
one case, thus eliminating battery
and ac power supply boxes and the
accompanying cables for intercon-
necting the units.

The amplifier should provide for
either ac or battery operation and
automatic cutover from ac to bat-
teries is very desirable to give pro-
gram protection in case of power
line failure. With the above ob-
jectives in mind, the design of a
new broadcast remote amplifier
was undertaken.

The first problem considered in
the design was the choice of tubes.

Fig. 2—Recar view of the amplifier with the case removed
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BROADCAST SERVICE

Since the gain required is 90 db,
the total gain of the amplifier, ex-
clusive of the input transformer,
needs to be 65 to 70 db. Since the
output stage normally has a large
step down ratio in the transformer,
its net gain is very low, being per
haps only 6 or 8 db. This leaves
at least 60 db of amplification to
be developed in the preamplifiers.
The use of pentodes allows this
gain to be realized in only two
stages.

Since the preamplifier circuit re
quires cathode-type tubes for ac
operation, the 6.3 volt series is the
obvious choice. There are a num-
ber of sharp cutoff pentodes in
this group which require only
0.150 ampere filament current.
Some of the tubes considered were
6W17-G, 7C7, TAGT and the 9001 in
the miniature series.

The 9001 tube, which is very
nearly identical in characteristics
to the 6J7 type generally used, was
chosen for the preamplifier stages
because it is smaller in size than
the other types.

Several tubes of low drain char-

Fig. 3—View of the disassembled unit showing compact design and accessibility

have 0.150 ampere fllaments. The
6AK6 is a miniature version of the
older 6G6G, which is a pentode
type tube similar to a 6F6 but hav-
ing reduced ratings. The 6AKS6
(triode connected) was found to be
more satisfactory than the 6C4
triode because of lower amplifica-
tion factor and plate impedance.

1% for typical operating levels
(+8 to -}-10 dbm) at all frequencies.
This requirement is easy to meet
in the mid-frequency range, but
becomes more difficult at frequen-
cles of 100 cycles and below, and
at frequencies of 5,000 cycles and
above. Inverse feedback seemed a
logical method for reducing this

acteristics are available which The design of the output ampli- distortion.
might be used for the output stage. fier brought up several problems. The 6AK6 was tried as a pen-
The types 6C4, 6G6G and 6AK6 all The distortion was not to exceed (Continued on page 97)
Fig. 5—Complete wiring dlagram of the amplifier which provides for master gain and for mixing four Input channels
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MAGNETIC CONTROL

® Although control of electron
current flow in a vacuum tube by
a magnetic field was described first
by Dr. A. W. Hull of the General
Electric Co. in 1921,1 comparatively
little practical use of this principle
was made until tubes of this type
were developed for the generation
of extremely high frequencies.

The simplest form of magneti-
cally controlled tube, wherein the
flow of anode current is controlled
by a magnetic field, can be shown
to occupy a logical place in the in-
dustrial electronics field. Although
there are inherent power losses in
a magnetic coil, compared with the
negligible power required to con-
trol a negative-grid tube, a device
of this sort can perform certain
functions better and more econom-
ically than the conventional types
of electron tubes.

At some time or another most
designers have wished for a “dc
transformer” or a simple means of
combining the outputs of several
unrelated sources into a single am-
plification system. Basic limita-
tions of conventional tubes are
reached when very low frequency
or direct-current voltages of about
1 volt or less are to be amplified.

The magnetically controlled tube
circumvents the difficulties encoun-
tered in the conventional types by
utilizing the magnetic field avail-
able when a current flows in a
conductor, thus the action of the
tube is essentially independent of
voltage available for the control.
In addition, since control is com-
pletely through the magnetic field,
complete isolation of the control-
ling ecircuit from the anode circuit
of the tube is possible. This is not

l. Hull, A. W, “The Magnetron,” Journa! of
the A.I.LE.E,, Vol. 40, pp. 715-23, Septem-
ber, 1921

Hull, A. W, “The Axially Controlled Mag-
netron,” Journal of the A.L.E.E., Vol. 42
pp. 1013-18, June, 1923,

Hull, A, W. “The Effect of a Uniform
Magnetic Feld on the Motion of Electrons
Between Coaxlal Cylinders,” Physics Re-
view, Vol. 18, No. 2, pp. 31-57, 1921
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By C. R. KNIGHT

General Electric Co., Schenectady, N, Y.

External field used instead of conventional grid to regu-
late plate current in new indystrial high vacuum tube

Fig. 1 (abovel—Type 2B23 dlode, showing
standard intermediate-shell octal construction

ELECTRON
PATH
ANODE -
o
CATHOOE

Fig. 2-A, B & C (above)—Effcct of magnetic
field on electron trajectory in the type 2823

the case in direct-current ampli-
fiers using conventional types.

The recently announced type
2B23 is a diode in which anode cur-
rent is controlled by a magnetic
field, as in Fig. 2. In the absence
of such a field, electrons will fol-
low straight radial paths from the
cathode to the anode, as shown in
Fig. 2A. As the magnetic field is
increased, the electrons are deflect-
ed from the straight path on a
radius of curvature, as in Fig. 2B,
which is a function of the magnetic
field strength and the anode volt-
age. Further increase in the mag-
netic field strength will return the
electrons to the cathode, resulting
in anode current cut-off, as in Fig.
2C. As field strength is increased
the anode current remains substan-
tially constant up to a certain
point, then decreases rapidly to
zero, as shown in Fig. 3.

The basic circuit for the applica-
tion of the Type 2B23 is shown in
Fig. 4. A magnetic bias field is
supplied by the current in L, suf-

Fig. 3—Anode current vs. field strength for the type 2B23 at various values of anode voltages
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OF ANODE CURRENT

ficient to bring the anode current
to the desired operating point. The
signal field coil L, can be on the
same coil form as L.. The load re-
sistance may be placed either in
the anode circuit, as shown, or in
the cathode circuit, as the applica-
tion demands, although in the lat-
ter case care must be used to see
that the heater-cathode voltage is
not excessive.

The circuit of Fig. 5 illustrates
an adaptation of the basic cir-
cuit to perform the functions of a
voltage-control amplifier and a
current-limit amplifier in an elec-
tronic motor-control circuit, where
the output Is connected through a
suitable circuit to the control ele-
ment of thyratrons or other de-
vices which are supplying armature
power.

Assume that a decrease in this
output voltage increases the power
supplied to the armature. With no
current in L, tube V; is conduct-
ing a maximum plate current. The
variable resistance R4 is adjusted
so that the cathode of V4 is at a
potential somewhat more positive
than the anode; therefore, V4 will
not be conducting under this con-
dition. The actual setting of Ry
will depend upon the maximum
armature current involved. At an
instant of time immediately after
the closing of the armature circuit,

1LOAD |

L2

Qb

SIGNAL L|§ 6

Fig. 4—Basic magnetic control circuit
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Fig. 5—Motor control circuit using type 2823

the field on Vs is zero and Vg is
conducting a maximum plate cur-
rent.

This anode current, through R,
produces a maximum grid poten-
tial on V3, which in turn produces

Fig. 7—Family of anode characteristics when fleld strength is held at various constant levels
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a minimum output voltage, where-
upon the circuit supplying the
armature tends to supply maximum
power. At this instant the motor
has not started to turn, and its
effective resistance is very low. The
armature current will rise rapidly
until the field supplied to V; is in-
creased sufficiently to limit current
in Ry and Rg to a point where Vi
conducts current. Anode current in
V, tends to lower the grid potential
of Vs, which in turn limits the
armature power supplied, thereby
limiting the starting current.

As the motor comes up to speed,
its effective resistance increases.
Since constant current is being
supplied, the armature voltage
rises until the field supplied to V2
by Lo is sufficient to reduce anode
current in Vs, causing increased
output voltage from V3 and result-
ing regulatory action on the arma-

OUTPUT

- J

Fig. 6—A stable control circuit using two diodes

I ture voltage. The voltage at which

this regulation occurs is determined
by the setting of Rs.

In applications requiring greater
stability than that provided by the
basic circuit of Fig. 4, a combina-
tion of two tubes in the manner
shown in Fig. 6 can be used. Here
the bias fleld is supplied by the
identical coils L; and Ly. The sig-
nal is fed into coils Le and Lg as
shown. Any drift in the bias field
strength due to heating up of the
bias coils causes an identical anode
current change in both tubes. These
anode currents flowing through the
balance resistor R result in zero
net voltage across the extremities
of the resistance R. Similarly, any
change in tube anode currents due
to heater voltage variation in the
tubes is almost identical and will
cause no change in the net voltage
across R. However, when signal
voltage is applied to the signal coils,
the signal in Lp adds to the field
of L;, causing a decrease in anode
current in V; and the signal cur-

(Continued on page 108)

73



TUBES ON THE JOB

Dynamie Balancing

The difficult feat of dynamic
balancing of long rotors, where
usually a tendency exists for the
ends to act independently, is ac-
complished by the Dynograph bal-
ancer, developed by the R. B. An-

nis Co., Indianapolis, Ind. The
Dynograph is a precision elec-
tronic device for locating and

measuring the two separate com-
ponents—on each end of the rotor
—of dynamic unbalance with a
sensitivity as high as one part in
one hundred thousand.

The amount and position of un-
balance in rotating parts is de-
termined by a single trace on a
cathode ray tube. The mechan-
ical vibrations are picked up by
flexibly mounted lightweight bear-
ings which vibrate synchronously
with the rotation. After conver-
sion to electrical pulses, and am-
plification, the amount of unbal-
ance is measured directly by the
vertical height of the trace on the
cr-tube scale.

The two components of dynamic
unbalance are separated either by
alternate mechanical locking
pivots positioned opposite the
planes of correction or by adjust-
ment of the vibration pickup units

to anode position along a parallel
vibration bar. Position of the un-
balance is determined by the rel-
ative position of an impulse peak
on the trace line created by a
photoelectric scanning head which
projects a focused beam of light
onto the work. An identifying spot
on the rotor modulates the amount
of reflected light reaching the
phototube, thus producing a refer-
ence peak on the vertical trace
line. Rotor speed ranging from 500
to 50,000 rpm can be handled by
the Dynograph.

Electronic Control
For Projector Ares

A more precise and reliable
method of maintaining a con-
stant arc gap in motion picture
projection lamps has been devel-
oped by the Forest Mfg. Corp,,
Newark, N. J., through the use of
a pulse generator and a solenoid
driven carbon feed system.

A thyratron, operating on 110
volt ae, furnishes impulses to a
solenoid to advance both positive
and negative carbons at any de-
sired speed. This is done through
the action of the solenoid plunger
on a pawl which rotates a ratchet
gear to turn a worm screw at-

Schematic dlagram of the Dynograph balancer shows the separation of the unbalance com-
ponents at cach end of the rotor to facilitate separate study at the screen of the CRT

VIBRATION
¥ AMPLIFIER,

SELECTOR
SWITCH

IMPULSE

PHOTOTUBE
ROTATABLE SCANNING HEAD
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VIBRATION

tached to the carrier, The im-
pulses can be set by a control ad-
justment knob on the generator
to values between 20 and 120 per
minute.

Since the rate of carbon con-
sumption is very nearly constant,
a constant feeding speed of the
carrier unit, when properly adjust-
ed to the rate of carbon consump-
tion, will maintain the desired arc
gap setting. The control adjust-
ment dial is graduated in amper-
age, since carbon consumption
varies with the arc amperage; and
the feeding speed can be set at the
exact point required by the arc
current.

Radio Translator
System fjor Aundiences

A portable, lightweight radio re-
ceiver, used in conjunction with a
new system for broadcasting speech
translations, permits individual
members of an audience to move
freely about the auditorium while
hearing the speech translations in
any one of seven different lan-
guages.

A new development of the Inter-
national Business Machines Corp.
the set measures 135 by 41 by 5%
in, high, and weighs only 115 lbs.
The circuit is built around three
multifunction tubes, similar to the
midget tube developed during the
war for the proximity shell fuse.
They provide two stages of rf am-
pification, diode detector with au-
tomatic volume control, and pen-
tode output to earphones. The an-
tenna is permanently embedded in
a shoulder strap which supports
the portable receiver. The set is
provided with an on-off switch, a
channel switch with which a lis-
tener selects the language chan-
nel he wants, and a volume con-
trol knob.

In the operation of this trans-
lator system, the speaker’s words
are broadcast within the room,
picked up by the interpreters in
booths at the rear of the audi-
torium, and translated into several
different languages, amplified and
re-broadcast to the audience. Eight
broadcasting channels are used; a
common channel over which all
speeches are broadcast to the in-
terpreters and seven language
channels.

ELECTRONIC INDUSTRIES @ December, 1946



RADIO TRANSMITTERS .

SPEECH AMPUFERS =g
i _~

Layout of radio translating system -\

with transmitter and central antenna

Any one of seven language channels may be
selected with this “camera-sized” receiver

The several transmitters, one for
each language channel and the
commonchannel arelow power,crys-
tal controlled, and operate at 12.5
ke intervals on band of 100-187.5
ke. The use of low frequency car-
riers eliminates reflections and
fading of signals, and produces a
more uniform field throughout the
auditorium than can be obtained
with higher frequencies. Also, in-
terference with or from existing
radio services is eliminated

The transmitters are all coupled
to a single wire loop antenna,
placed in the ceiling around the
auditorium. Thus all the listeners
are located within the field of the
loop, and receive maximum signal
strength with a minimum of trans-
mission power. Since the field
strength outside the loop drops off
rapidly, transmission is localized
to the participating audience, and
the low power used eliminates the
need for a radio station license.

ELECTRONIC INDUSTRIES o
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Fever Measurements

A unique use of Dynalog tem-
perature instruments has been
found in the measurement of pyro-
gen content (the temperature
raise produced in organic bodies)
of penicillin, streptomycin and
other infusion flulds. Every batch
of these chemicals must pass ex-
act standards of the Food & Drug
Administration for pyrogen con-
tent before being released for
human use.

The test for pyrogen -content

usually is conducted by inoculat-
ing some of the fluid into the veins
of an ear of a rabbit. The animal’s
temperature is then recorded four
times in four hours, the maximum
allowable temperature rise being
below 0.6° C.

In order to reduce the manual
operations necessary in recording
temperature readings of a large
group of test animals, Edison-
Splitdorf Corp., West Orange, N. J.,
and Foxboro Co., Foxboro, Mass.,
jointly have developed an auto-
matic indicating-recording fever
thermometer for rectal use. By
use of the equipment including a
Foxboro scanning switch and the
indicating fever thermometers -
based on the well-known Dynalog
instruments—12 rabbits are kept
under test at the same time. Read-
ings are automatically recorded on
standard graph paper. The record-
ing indicator uses a voltage unbal-
ance circuit for control and is ac-
curate to within 0.1°C. A unique
feature of the Dynalog electronic
circuit is the comparison of the
bridge unbalance to a standard fre-
quency which is also supplied to the
Wheatstone bridge. Thus balance
control, detection of direction of
unbalance and detection of amount
of unbalance are accomplished in
one tube. No mechanical mul-
tiplication is needed. The fever
bulbs are two in. long, !5 in. wide,
and are made of silver, which is
gold plated to resist corrosion.
They are left in place for the en-
tire test period.

A group of twelve rabbits is tested periodically for temperature rise by means of specially
designed fever bulbs in conjunction with Foxboro Dynalog instruments and a scanning switch
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SURVEY of WIDE READING

Electronic news in the world’s press. Review of engineer-

Properties of Mixed
Dieleetries

R. Vieweg and Th, Gast, Institute fuer tech-
nische Physik, Technische Hochschule, Darm-
stadt (Zeitschrift fuer technische Physlk, Ber-
{in, 1943, No. 3, pp. 56 to 62).

To establish the dielectric con-
stant ¢ of powders or fibers the di-
electric constant e, of a mixture of
the powder or fiber with another
dielectric of known dielectric con-
stant ¢ can be measured and the
dielectric constant e computed from
ewm and ¢!, The dielectric constant
em Of the mixture depends on the
dielectric constants ¢ and ¢! of the
components, their respective vol-
umes, and the size and shape of the
particles making up the mixture; in
extreme cases, the equivalent ca-
pacitance is a parallel or series
connection, respectively, of the two
components,

In the present article experi:
ments are described where air is
being used as the known dielectric
and the dielectric constant of the
air varied by application of vary-
ing pressure, A self-balancing
bridge circuit was designed for the
registration of the capacitance-
pressure curves, Curves presenting
the change in the dielectric con-
stant of the mixture and of pure
air, respectively, with variation in
pressure were taken, These data
permit the evaluation of ¢ by for-
mulas given in the article,

Design and Performance
of the GAKS Tube

G. T. Ford (The Bell System Technical Journal,
July 1946, pp. 385 to 407)

The Western Electric 6AK5 tube,
intended for the broadband IF am-
plifiers of radar receivers, is de-
signed for high transconductance,
low capacitances, high input resist-
ance, and good noise figure, indi-
cating the desirability of close grid-
cathode spacing, fine grid wires,
short lead wires, small elements
and large cathode emission. Atten-
tion is given particularly to the
effect of the various electrode
spacings on the band merit (band-
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width times mid-band amplification
factor for resonant frequency); it
decreases rapidly with increasing
cathode-grid spacing. A 0.089 mm
spacing was decided on, resulting
in a band merit of 117 for the
6AK5. Grid-screen and suppressor-
plate distances have less influence
on tube performance; larger values
seem to improve the band merit;
values of 0.32 mm and 1.62 mm re-
spectively were chosen, The con-
trol-grid pitch is 0.0127 mm, and
the wire size 0.0010 in. Cathode
lead inductance is estimated at 0.02
micro-henry, the mutual conduct-
ance is given as 5x 103 mhos, and
the grid-cathode capacitance is
4 x 1012 farad.

The curve represents the average
value of the input conductance as

00— = — c—— e

PLATE VOLTAGE L
2000
’ SCREEN GRID VOLTAGE = 120 VOLTS DC
8¢ CONTROL GRIO VOLTAGE » —2 VOLTS DC

SIGNAL VOLTAGE = .3 VOLTS AC

INPUT CONDUCTANCE 1N MICROMMNOS

170 146 W0 o 200 220 240 286 365 300
PREQUENCY 1N WEGACTCLES PER SECOND

Input conductance of G6AKS tube as func-
tion of frequency (Naval Research Laboratory)

a function of frequency for six
6AK5 tubes as tested by the Naval
Research Laboratory. Approximate
computations indicate that at an
operating frequency of 250 mc the
input conductance is largely due to
the cathode lead inductance while
the transit time effect contributes
only a small fraction.

Pulse Recorder

B. E. Watt (The Review of Scientific Instru-
ments, September 1946, pp. 338 to 342)

The high speed pulse recording
circuit shown in the diagram may
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be used to operate a Ceno low im-
pedance mechanical counter at
more than 130 counts per second.
The two sections of the 6SN7-GT
operate as a gate generator, the
6L6 as current amplifier. Details
of circuit operation are given,

Electrostatic Field of
Electron Beam
F. Borgnis, 1. Physikalisches Institut der Uni-

versitaet in Graz, Austria (Annalen der Physik,
Berlin, Vol. 43, No. 5, pp. 616 to 629)

The electrostatic potential and
field distribution inside and out-
side a circular cylindrical electron
beam—traversing the space be-
tween two conducting planes A
and B which are at equal potential
—is studied. The problem arose in
connection with the Investigation

a 8
r |~———d -
ELECTRON

I BEAM

L

—rﬂﬂt-,%5-ﬁ~¢a~.~q___.>v

I
CONDUCTING _
[% PLANES ~

—~

Flg. 1—Sect-up of problem under consideration

of the space charge effect on the
focussing properties of a density-
modulated electron beam. A gen-
eral solution, assuming the den-
sity to be a known function of x,
the direction of electron travel, ex-
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clusively, is found; the expressions
for the field components, which in-
volve fast converging series of
Bessel functions, are derived.
Simplification of the problem by
assuming a constant electron den-
sity throughout the beam, which is
warranted for fast traveling elec-
trons, permits numerical evalua-
tion. The lines of force, illus-
trated in the second figure for a

4
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Fig. 2—Electrostatic lines of force due to con-
stant density electron beam

ratio of beam radius to beam
length R/d — %4», and the electric
fleld intensities along the axis, il-
lustrated in the third figure with
R/d as parameter, were computed
in this way. R/d equal to infinity
corresponds to the case where the
space between the plans A and B
is completely filled with evenly dis-
tributed space charge.
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Fig. 3—Ficld intensity along axis of constant
density electron beam

From Fig. 2, it can be seen that
there is only an axial field com-
ponent at the beam axis which is
zero at the mid point, while strong
radial fields prevail at a distance
from the beam axis, particularly
in the center region. o indicates

ELECTRONIC INDUSTRIES © December, 1946

the charge density on the elec-
trode. The reduction in the field
strength caused by space charge
with a reduction in beam radius
is clearly demonstrated in Fig. 3.

The special cases of a point
charge and of a space charge cyl
inder situated inside a metal cyl-
inder are considered,

Mathematices of
Paraboloidal Reflectors

E. Pinney (Journal of Mathematics and Physics,
February 1946, pp. 49 to 79)

Radiation within a paraboloidal
reflector follows the laws of geo-
metrical optics only if the reflector
diameter is large compared with
the wavelength, Considerable de-
viations from the computed results
are observed at diameters of ten to
fifteen wavelengths and it is there-
fore indicated to derive more ac-
curate formulas, The article is
concerned with the properties of
Laguerre’s function and Laguerre’s
polynomial which constitute solu-
tions of the scalar wave equation
in paraboloidal coordinates and
therefore are essential to the math-
ematics appropriate to describe the
electromagnetic field within a par-
aboloidal reflector.

Oxide Coated Cathodes

J. P. Blewett, E. A, Coomes, A. Eisenstein, A.
Fineman and A, Eisenstein (Journal of Applied
Physics, August, 1946, pp. 643 to 668).

A series of articles entitled “Ox-
ide Coated Cathode Literature,
1940-1945”, “Pulsed Properties of
Oxide Cathodes”, “Study of Oxlde
Cathodes by X-Ray Diffraction
Methods”, and “Studies of the In-
terface of Oxide Coated Cathodes”
by the authors mentioned above,
respectively, reports recent research
on the properties and theory of
oxide coated cathodes. Particularly
the behavior at pulsed operation is
studied. It appears that a layer
model is best suited to explain the
observed phenomena, In this model
a crystalline blocking layer inter-
face separates the base metal from
the semi-conducting oxide which is
covered by a surface layer.

Matching Load to
Tube Oscillator

R. E. Burgess (Wireless Engineer,
September 1946, pp. 237 to 240)

London,

A tube oscillator is a non-linear
power source, Therefore, conven-
tional network theorems do not ap-
ply and special formulas had to be
derived to investigate its operating
characteristics, particularly power
transfer to a resistive load.

: ]'LIGL

Fig. 1—Schematic of tube oscillator and load

SOURCE
OF POWER

The circuit considered (Fig. 1)
consists of a negative conductance
element, N, and the oscillatory cir-
cuit incorporating conductance, G,
capacitance, C, and inductance, L.
It is assumed that the current-volt-
age characteristics of the negative
conductance element N, have the
form:

| = — ap 4 byn+t |

where 1 is the current, v the volt-
age, a and b are constants, and n
is a positive integer. From the sec-
ond figure, which illustrates the
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Fig. 2—Voltage-current characteristics of non-
lincar element N

characteristics for difterent values
of the parameter, n, it will be seen
that a for practical purposes suffi-
cient variety of current-voltage
characteristics is covered by this
formula, The two turning values,
vy of v, for which the current as-
sumes a maximum oOr minimum,
respectively, are given by:

. X 1 a 1/2n
= W(zn+x'5) p

For the calculation of the ampli-
tude and power relationships it was
assumed that the potential differ-
ence, v, across the oscillatory ecir-
cuit is a pure sine wave

v = A sin wyl .

Then it can be shown that the am-
plitude A will be equal to

2n 4+ 1 a — G\13n
| Uy (- - é

a1
where F.
F 3-5 - ‘_:_(2.")4'_’)
i 464 . . (2n=-2)
In the limiting case of G O the
(Continued on page 108)
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NEW PATENTS

ISSUED

Ignition System

A resonant system is provided
inside the combustion chamber of
an internal combustion engine.
High frequency energy is supplied
to the resonator by an oscillator,
which is synchronized with the
operation of the engine so that
discharge of the resonant system
occurs at the top of the compres-
sion stroke at which instant the
rotating switch will be closed.
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The resonant system comprises
a quarter-wave line fed near the
shorted end next to the combustion
chamber wall. Discharge takes
place at the voltage antinode
across the open end of the line.
Alternatively the combustion cham-
ber may be formed as a resonant
cavity at the instant of maximum
compression and the discharge
take place between two metal
parts protuding from the movable
piston and the opposing wall of
the combustion chamber, respec-
tively. Energy is supplied to the
resonant chamber by a coupling
loop fed by the high frequency os-
cillator—W. W, Eitel, Eitel-McCul-
lough, Inc., (F) Oct. 11, 1943, (I)
June 25, 1946, No. 2,402,539.

Bomb Steering Mechanism

The bomb or projectile the path
of flight of which is to be con-
trolled from <a plane is equipped
with two reversible motors for left-
right and up-down steering, respec-
tively. A tube and relay circuit is
so connected as to rotate one of
the motors in either direction in
response to a specified audio fre-
quency. Four resonant circuits re-
sponsive to four different audio fre-
quencies are provided for the four
desired operations, respectively. A
fifth frequency and corresponding
relay may be included for secrecy.

It is further proposed to steer the
vertical course and the horizontal
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course from separate airplanes fly-
ing in suitable paths for observing
vertical and horizontal deviations
from the desired bomb path. Each
airplane is equipped with appara-
tus permitting horizontal and ver-
tical control; however, only one of
these controls may be in operation
in each plane. To obviate interfer-
ence of two carriers simultaneously
received by the bomb antenna, the
signals from one plane may be re-
ferred to the other plane and both
signals used to modulate one car-
rier simultaneously.

M. G. Clay, (F) February 4, 1942,
(I) March 26, 1946, No. 2,397,088.

Iconoscope Generating
AM RF Carrier

According to the present inven-
tlon, the electron beam intensity
is modulated by a radio frequency
voltage applied to control grid 6.
Consequently the iconoscope out-
put will consist of a radio frequen-
cy carrier, the amplitude of which
is modulated by the picture signal.
An advantage of the system is
that the dc picture component
corresponding to the mean pic-
ture brightness is generated and
amplified simultaneously with the
ac component obviating the neces-
sity for a separate dc restoring de-
vice. Only a small percentage—10%
at the most—modulation is secured,
however, so that to increase the
modulation amplitude, a tuned,
wideband video amplifier is in-
serted between the iconoscope
output circuit and the transmitter.

Inductance 13 and capacitance 14,
representing the capacitance be-
tween the signal plate 3 and the
collector anode 4 are tuned to
resonance at the carrier frequen-
cy. Resonant circuits alternately
tuned to the carrier and to the
limiting upper side band frequency
provide coupling between the
video amplifier stages so that a
bandpass characteristic is ob-
tained. The unmodulated portion
of the carrier is eliminated by
operating one stage as a class C
amplifier. During retrace inter-
vals the electron beam is sup-
pressed and a synchronizing signal
supplied to the transmitter via
transformer coil 82, while during
scanning the synchronizing signal
is blocked, amplifiers 69 and 81
being operative at alternate time
intervals.——L. F, Mayle, Farnsworth
Television and Radio Corp., (F)
January 10, 1944, (I) May 28, 1946,
No. 2,401,010.

Split-Anode UHF Osceillator

In the split anode oscillator
(see figure on p. 105) the circum-
ferential lengths of the anode
segments are an odd multiple of
one-half wavelength, These anode
segments define inductances while
the gaps between them define
capacitances, The oscillation fre-
quency generated by the tube de-
pends on the circumferential di-
mension of the anode segments
and no external, tuned circuit
with associated losses Is needed.

(Continued on page 105)

—o
3 STAGE TUNED

BLANKING AND
SYNCHRONIZING
SIGN?L SO.URCE

VIDEO AMPLIFIER

1
| | S,
-

L3
]

OSCILLATOR

1 5 L .
AMPLIFIERS PAMPLIFIER
t \A L B RANSMITTER
3 7 \ -
69 8 l
1 —-—
.4‘ ‘
- AF

ELECTRONIC INDUSTRIES o

December, 1946



HOW TO PRESERVE A
SCHEMATIC DIAGRAM

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

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

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

Why not investigate the possibility of preserving that im-
portant product information on your equipment with G-E Textolite
instruction plates. Write to Section T-6, General Electric Com-
pany, Plastics Division, Chemical Department, One Plastics Avenue,
Pittsfield, Mass.

G-E TEXTOLITE IS SUPPLIED IN THE FOLLOWING FORMS:

Sheets, tubes ond rods Fabricated parts Molded-laminated parts
Post-formed lominates Instruction plates Translucent laminates

Low-pressure molded ports
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NEWS OF THE INDUSTRY

IRE Show Moves
To Grand Central

Location of the 1947 Radio En-
gineering Show to be staged by
IRE has been changed. The show
is to be held in Grand Central Pal-
ace instead of the 17th Regiment
Armory, which it outgrew. There
will be no change in the dates
which remain March 3 to 7. The
change in location, which makes
available a great deal more space
than the Armory provided, permits
the addition of some 25 manufac-
turers to the list of exhibitors. At
the same time Grand Central Pal-
ace is more accessible from the
Hotel Commodore where Conven-
tlon sessions will be held.

Power Show Promises
Electronic Applications

It is expected that the 17th na-
tional exposition of Power and Me-
chanical Engineering scheduled for
New York’s Grand Central Palace
during the week of December 2
through December 7 will hold much
of interest for electronic engineers.
There are to be nearly 400 exhibits,
many of them featuring various
forms of electronic control. Exhibit
classifications cover the subjects of
power generation, conversion, dis-
tribution and application to pro-
ductive machines and equipment.

To Promote Teleran

For the better development and
promotion of Teleran, new air navi-
gation system, Radio Corp. of
America has brought together a
special engineering group which
will be headed by Dr. Douglas
Ewing as chief Teleran engineer.
Included in the group are P. J.
Herbst at Camden, and Dr. Irving
Wolff ‘at Princeton. Dr. Ewing for-
merly was assistant director of
MIT’s Radiation Laboratory. Co-
ordination of the development plan
will be under the general direction
of Loren F. Jones who is manager
of research and development proj-
ects for RCA.

Hughes Drops FM and TV

Howard Hughes, noted aviation
engineer, is out of TV and FM. He
asked the FCC to withdraw his
applications for FM and television

80

NEW IRE PRESIDENT

Dr. W. G. R. Baker, vice president of General
Electric, and newly elected president of IRE

stations at Los Angeles.
quest was granted.

The re-

Baker Heads IRE

Dr. W. R. G, Baker, president of
General Electric Co. in charge of
electronics, has been elected presi-
dent of the Institute of Radio En-
gineers. He succeeds Frederick B.
Llewellyn of Bell Telephone Labora-
tories.

Noel Ashbridge, deputy director-
general of the British Broadcasting
Co. was elected vice president.
Three new directors are Murray G.
Crosby, consulting engineer of the
Paul Godley Co., Upper Montclair,
N. J.; Raymond F. Guy, radio facili-
ties engineer, National Broadcast-
ing Co.; and Raymond A Heising,
patent engineer, Bell Telephone La-
boratories.

NAR Hears of Future
BC Expansion fom Jett

While most of the sessions at-
tended by the 2,000 delegates to
the Chicago convention of the Na-
tional Association of Broadcasters,
Oct. 21 to 24, were taken up with
commercial and administrative
topics of advertising policies, pro-
gramming, audience measurements
and FCC relations, engineers pres-
ent took part in enlightening dis-
cussion of FM, pulsetime modula-
tion, and facsimile.

Elaborate apparatus exhibits pre-
sented by the manufacturers par-
ticularly featured television equip-
ment, in addition to AM, FM, and
facsimile. All convention sessions
were televised by Chicago Station
WBKB and RCA, under the direc-
tion of Capt. W. C. Eddy.

Radical changes which broad-
casting faces, were outlined by
Commissioner E. K. Jett, who fore-
cast that wireline networks may
disappear and every service may be
shifted in the spectrum. Pulse-time
modulation technics, while not
available for present AM and FM
systems, may provide broadcast-
station interconnections, when ap-
plied to microwave frequencies.

Microwave relays at 3700 to 13,000
me, declared commissioner Jett,
may prove more efficient than wire-
lines or coaxial cables, for distribu-
tion of AM, FM, television and fac-
simile programs of high technical
quality.

Jett also forecast increased tube
sizes on frequencies below 1,000 mc,
reaching up to units of 50 kw per
tube. Resonant-cavity magnetrons,
he said, are efficient at frequencies

Conventions and Meectings Ahead

67th Annual Meeting of the American So-
ciety of Mechanical Engineers—Hotel
Pennsylvania, New York City, December
2-6.

17th National Exposition of Power and
Mechanical Engincering—Grand Central
Palace, New York City, December 2-7.

American Society for X-Ray and Electron
Diffraction — Winter meeting University
of Pittsburgh. Deec. 5, 6, 7. (Dr. S. S.
Sidhu, University of Pittsburgh.) Joint
Meeting with E.M.S.A.

Electron Microscope Society of America—
Winter meeting, Mellon Institute of In-
dustrial Research. Pittsburgh, Pa. Decem-
ber 65, 6, 7. (Dr. Earl A. Guibransen,
Westinghouse Research Laboratories, East
Pittsburgh. Pa.) Joint meeting with

Materials Handling Exposition—Public Au-
ditorium, Cleveland, Ohio, January 14-17,

Electrical Engineering Exposition —71 st
Regiment Armory, New York, January 27
to 31, 1947

7th International Heating and Ventilating
Exposition — Lakeside Hall, Cleveland,
Ohio, January 27-31 concurrently with
the 53rd Annual Meeting of the American
Society of Heating and Ventilating Engrs.

American Society for Testing Materials—
Spring Meeting—Benjamin Franklin Ho-
tel, Philadelphia, Pa., February 24-28
1947.

Institute of Radio Engineers—Annual Meet-
ing (Commodore Hotel) und Show (Grand
Central Palace), New York, March 3-7.
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ranging from 600 to 10,000 mc, and
will provide the basis for many
postwar circuits.

FCC Chairman Denny, in a panel
discussion, reasserted that the FM
allocation at 88 to 108 mc is final,
implying that the FM low band
may soon be abandoned, despite
the large number of sets in opera-
tion and still being built with low-
band FM tuning. Papers of engi-
neering interest presented during
the sesslons included: “FM Trans-
mitter ana Keceiver Status”, Dr.
W. R. G. Baker, General Electric
Co.; “FM Station Engineering”,
T. A. M. Craven, Cowles Broadcast-
ing Stations; “Facsimile Broadcast-
ing”, Capt. W. G. H. Finch, Finch
Telecommunications, Inc.; “Facsim-
ile and the Broadcaster”, John V. L.
Hogan, Radio Inventions, Inc.

Kinzel Again Heads
Engineering Foundation

Dr. A. B. Kinzel has been re-
elected chairman of the Engineer-
ing Foundation. He is vice-presi-
dent of the Union Carbide and Car-
bon Research Laboratories, Inc.
and of the Electro Metallurgical Co.
and is an internationally known
metallurgist. Other officers elected
were: Vice-chairman, Dr. L. W.
Chubb, director of the Westing-
house Research Laboratories, Dr.
Edwin H. Colpitts, formerly vice-
president of the Bell Telephone
Laboratories; Secretary, John H. R.
Arms.

The Engineering Foundation is
one of the departments of the
United Engineering Trustees, Inc.,
a corporation which was set up
jointly by the four national engi-
neering Founder Societies with an
aggregate membership of over 88,-
000. These are: American Society
of Civil Engineers, American Insti-
tute of Mining and Metallurgical
Engineers, The American Society of
Mechanical Engineers, and the
American Institute of Electrical
Engineers.

S Hnisid
TIMERS

Time alone can prove the value of a timing
device. For unless its accuracy is constantly
maintained through years of functioning, its
cost may reach unwarranted proportions. That

is why it is wise to choose HAYDON Timers.
They have been time-tested in every field of
industrial timing—have proved their low

cost lhrough years of faithful service.

AC Timing Motor. Available 450 RPM to 1

Bufialo Gets FM Rev. per month. Manufactured 10 your spe-

T e R eific ) voltage. frequency. speed and torque
requirements.

stations will take to the air shortly
with FM. WBEN and WBNY an-
ticipate program service this
month and in January respec-
tively.

WBEN will use a 3 kw Federal
Telephone & Radio FM transmitter
and a square loop antenna mounted

TIMING ENGINEERING SERVICE

Haydon

on top of the Hotel Statler, ac- El MANUFACTURING COMPANY [
cording to Chief Engineer Kings- & S_LRCIOR RO RATES .. ¥ %
ley. All studio amplifier equipment S ored ?fm‘lle ,,ecg,‘c,,g 5:
has now been replaced by high 7:{,_ 4 GM Q?'

(Continued on page 118) OF GENERAL TIME INSTRUMENTS o
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WASHINGTON
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EFFECT OF REPUBLICAN VICTORY ON FCC—Since
the FCC is a special province in Washington of the
electronics-radio industry, the fate of the Commis-
sion in the face of a Republican-controlled Senate
and House is important in view of the promised
economy axe-wielding. But there is felt to be little
real chance of any House investigation of the FCC.
Actually, little industry support of such a move is
in the offing. Due to the fact that the present Com-
mission, under the leadership of Acting Chairman
Denny, and with such an able engineering asso-
ciate as Commissioner Jett, is functioning more effi-
ciently, and more in the interest of the communica-
tions-broadcasting industries than ever before, the
FCC could come away from a Congressional micro-
scope with a record of real accomplishment, espe-
cially in regard to its engineering functions.

PARED APPROPRIATIONS—Previous aim of FCC to
secure an increased allotment of funds of the tre-
mendous rise in its work—some 430,000 applications
for stations amateur and operator licenses since
the end of the war—appears pretty much doomed.
But the Commission is going to make a strong pres-
entation before the House and Senate Appropria-
tions Committees for retention of its present funds.
No one can predict at this time, before the begin-
ning of Congress, how its attempt will come out,
but, if the Republican victors do desire to retain
essential government activities, necessary to the
proper functioning of the broadcasting and com-
munications services, its chances are fairly good.
Following are some of the reasons why the FCC is
going to contend with Congress for what it con-
siders legitimate functions.

WORLD CONFERENCES—Frequency Allocation Divi-
sion of FCC under Captain Paul Miles, Navy veteran,
will be occupied day and night in formulating the
United States position, together with industry ex-
perts, for the coming frequency allocations parley,
then the world telecommunications conference and
finally the meeting on high-frequency radiocom-
munications and short-wave broadcasting, The FCC
staff experts work with the State Department,
Army, Navy, and CAA and their planning is carried
on with the full cooperation and participation by
the communications-broadcasting-radio manufactur-
ing industries.

FERTILE FIELD IN MOBILE SERVICES — Manufac-
turers, who have entered the mobile radiotelephone
field, will some day find real gold in “them thar
hills”, This service is just starting towards its fru-
ftion and the FCC figures prove it. There have
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Latest Electronic News Developments Summarized
by Electronic Industries’ Washington Bureau
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been 26,000 land and mobile stations granted to date
by the Commission with thousands coming in daily.
But, due to equipment manufacturing difficulties,
there are comparatively few units in actual opera-
tion. Telephone companies, buses, trucks, taxicabs
and other large vehicular users are all showing their
intense interest. To illustrate the “gold”, FCC re-
cently granted two Pacific Coast taxicab companies
stations which will cost $1,500,000, Next problem
will be on overcrowding assigned frequencies and
rising possibilities of interference,

AVIATION SAFETY AIDS—PICAO studies which were
held in November at Montreal, following the dem-
onstration of aviation radio-radar-electronic naviga-
tion and traffic control aids at Indianapolis, were
most significant for U.S, manufacturing industry. If
American systems are generally adopted as the
world standard, there is the potentiality of a billion
dollar market during the next decade in the United
States alone and possibly another billion throughout
the rest of the world. Standards of global systems,
it is proposed by PICAO, are to prevail for next five
years at least. Most important development at
PICAO sessions was indication that the operating
standards and frequency plan of the U.S. Radio
Technical Commission for Aeronautics should be the
basic foundation for the world aviation radio navi-
gation aids blueprint.

SEA SAFETY PRESENTS BIG FIELD—Establishment
of a government-industry advisory and policy organ-
ization for marine navigation radio-radar-electronic
aids to map out the best systems of radar, loran and
shoran particularly, similar to the Radio Technical
Commission for Aeronautics, has been proposed in
the highest U.S. government quarters. FCC has cre-
ated a Special Marine Safety Survey Group to make
a comprehensive survey of radio communications
and radio aids to aid safety of life and property at
sea. The view is that a separate Marine Radio
Safety sea conference should follow the world tele-
communications conference, slated to be staged in
this country next July.

SHOALS AHEAD—Ever since the settlement of the
dispute with GE and Westinghouse, labor troubles in
the radio-electronics manufacturing industry have
been quite dormant. But authoritative observers in
Washington felt, as this issue went to press, union
unrest was simmering in view of the rising cost of
living and added impetus was given by the strikes
in the maritime and other major industries.

ROLAND C. DAVIES
Washington Editor

National Press Building
Washington, D. C.
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G-E MYCALEX —the insulator
that can be bonded in an insuvlator

® This rectangular piece of G-E myca-
lex plays a vital part in the cutouts
that protect street lighting circuits from
overloads. The design of the cutout
calls for insulation material with a
superior combination of properties that
can be molded as an insert into a less
expensive red phenolic plastics part.
To meet these requirements, G-E
mycalex was selected—a compound
of glass and mica that withstands the
frequent voltage stresses of the applica-
tion and stays resistant to heat,
moisture, and arcing.

Metal studs are firmly molded into
the G-E mycalex, and the G-E mycalex

GENERAL {3 ELECTRIC
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insert itself is securely anchored in the
phenolic plastic. New and improved
designs for electrical components are
possible with these two unique fea-
tures. And in many cases, lower costs
are an additional resuit.

General Electric engineers will be
glad to advise you on the uses of G-E
mycalex—will mold parts to your own
design. Learn the full story of this
unique insulating material by sending
for our new bulletin—*“G-E Mycalex.”
Write to Section T-16, Plastics Di-
visions, Chemical Department, General
Electric Company, 1 Plastics Avenue.
Pittsfield, Massachusetts.

HOW THE G-E
MYCALEX SERVICES
CAN BENEFIT YOU NOW

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

MOLDING SERVICE

FABRICATING SERVICE

Get This Unique Combination
of Properties with G-E Mycalex

1. High dielectric strength

2. Llow power factor

3. Prolonged resistonce to electrical
arcs

4. Chemical stability—no deterioration
with age

5. Dimensional stability—freedom
from warpage and shrinkoge

6. Impervious to woter, oil, ond gas

7. Resistance to sudden temperature
changes

8. Llow coefficient of thermal expan-
sion

9. High heat resistance

Samples Supplied on Request

CD46-M16
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ELECTRONIC PRODUCTS

Parts, componuents, materials

CR Oscilloscope

Model 49 cathode ray oscilloscope is 2
new version with improved linearity of
sweep, synchronization control and excellent
square wave response. Five tubes are used
for vertical and horizontal amplification,
for the sweep oscillator and for rectifica-
tion. Frequenecy response ranges from 10
cycles to 300 ke, the sweep range being
from 10 cycles to 60 ke in 4 steps. Deflec-
tion sensitivity of the unit is 1 volt rms
per in. Electronic Development Laboratory,
2655 W. 19th St., Chicago 8, Ill.—Elec-
tronic Industries

Orverheating Protector

The Ashcroft thermal protector is an
electric limit switch actuated by a thermo-
couple to protect equipment and materials
against excessive temperatures. The limit
temperature may be chosen with an accu-
racy of 2% in the available ranges of 100°
F to 1000° F, or from 800° F to 2000° F.
The protector will *‘fail safe’ for the con-
ditions of excessive temperature, burning
or breaking of thermocouple, tube failure
or power supply failure. Manning, Max-
well & Moore, Bridgeport, Conn.-—Electronic
Industries
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RF Voltmeter

An rf voltmeter, which measures directly
the potential between the applicator elec-
trodes of dielectric heating installations,
consists of a coupler connected to the high
voltage electrode, and an indicating unit.
The indicator incorporates a small rectifier
and a sensitive meter calibrated in two
ranges from 0 to 5 and 0 to 25 kilovolts.
The coupler is a voltage divider with built-
in acorn tube for rf rectification. The in-
strument has a frequency range from 6§
to 60 mec and is for operation on 115 volt, 60
cyele, ac. Electronic Apparatus, Radio Corp.
of America, Camden, N. J.—Electronic In-
dustries

Tube Tester

Model 2425 tube tester rveads transcon-
ductance directly by a simple measurement
directly proportional to G of the tube.
‘Short” and ‘‘open” tests of every tube ele-
ment as well as gas tests are provided for.
There is no possibility for grid overloading.
The Triplett Electrical Instrument Co.,
Eluffton, Ohlo. ~ Electronic Industries

Plastic Cased Capacitors

Lectrofilm capacitors suitable for rf
blocking and by-pass applications are now
available in low-loss plastic cases. In case
style 65 four ratings are listed from .0001
mfd at 3000 volts de to .1 mfd at 500
de. In case style 70 four ratings are avail-
able from .0001 mfd at 5000 v. to .1 mfd
at 750 v, dc. General Electric Co., Schenec-
tady 5, N. Y.—Electronic Industries

the manufacturers offer

Vacnum Tube Voltmeter

Type 1800-A vacuum tube voltmeter,
which supersedes Type 726-A, but is smaller
and lighter, reads de¢ from .01 to 150 volts
and ac from .1 to 150 volts. Frequency
correction curves for resonance and transit
time effects are supplied up to 500 mc. For
relative voltage indication the instrument
may be used up to 2500 me. Zero setting is
the same for ull ranges. Input resistance
for low frequencies is 25 megohms, for de
10 megohms or open grid. Rated accuracy
is =29%. The regulated power supply con-
sumes 25 watts on 100 to 130 volts, 50 to
60 cycles, ac. General Radio Company, 275
Massachusetts Ave., Cambridge 38, Mass.
Electronic Industries

sound Recorder

A sound-on-film recorder and reproducer
utilizes standard motion picture film in 16.
45 or 50 mm sizes and permits printing of
unlimited quantities of the master record-
ing in a daylight printer, which is part of
the equipment. Six separate sound tracks
may be recorded on 16 mm film, the re-
cording time being approx. 17 minutes on a
100 ft. roll. Audio frequencies up to 10,000
cycles can be recorded with the equipment,
which weighs less than 100 Ibs. Electronic
Chemic:! Eng. Co., 443 So. La Cirnega, Los
Angeles 36, Cal. - Electronic Industries
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DE MORNAY - BUDD
STANDARD TEST EQUIPMENT

in the Microwave Field

For Precision Measurements

The complete line of De Mornay Budd standard
test equipment covers the frequency range from
4,000 mcs. to 27,000 mcs. It provides all R. F.
waveguide units necessary for delicate, precision
test work requiring extremely high accuracy in
attenuation measurements, impedance measure-
ments, impedance matching, calibration of di-
rectional couplers, VSWR frequency measure-
ments, etc.

To eliminate guesswork, each item of this
De Mornay-Budd test equipment is individually

tested and, where necessary, calibrated, and
each piece is tagged with its electrical character-
istics. All test equipment is supplied with inner
and outer surfaces gold plated unless otherwise
specified.

NOTE: Write for complete catalog of
De Mornay-Budd Standard Components
and Standard Bench Test Equipment. Be
sure to have a copy in your reference
files. Write for it today.

The three test set-ups illustrated above include:

Tube Mount

Flap Attenuator
Frequency Meter
Calibrated Attenuator
Tee

Stub Tuner

Tunable Dummy load

Standing Wave Detector

Type “N" Standing Wave Detector
Directional Coupler

Hight Power Dummy Load

Cut-Off Attenvator

Stands, etc,

DE MORNAY * BUDD
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EQUIPMENT
FOR
97°% OF AlL
RADAR SETS

INC., 475 GRAND CONCOURSE, NEW YCRK 51, NEW YORK. CABLE ADDRESS '‘DEMBUD,” N. Y.

85



Water Cooled Resistor

For television, FM, and dielectric heating
applications a liquid cooled, high frequency
high power resistor is now being offered.
Inside the type LP resistor a high velocity
stream of water flows in a spiral path
against the resistance film, the cooling ac-
tion being adjustable by means of inter-
changeable intake nozzles to sult local water
pressure and power dissipation up to 5 KW.
The resistance film is less than .001 in.
thick and has an active length less than
one-quarter wavelength at fm and televi-
sion frequencies. LP resistors are avail-
able in values of 35 to 1500 ohms with a
standard tolerance of *159%. The resist-
ance elements are interchangeable. The
unit may be mounted directly on the end of
a coaxial line. International Resistance Co.,
401 N. Broad St., Philadelphia 8, Pa.-—Elec-
tronic Industries

High Power Magnetron

A new magnetron furnishes 5 kw of con-
tinuous power output for use as ew oscil-
lator operating on 1050 me. The tube has
a range of efliciency from 60 to 659% at
max. power output and permits heating in
a cavity or enclosure making it efficient
for plastics and industrial heating applica-
tions. Cathode terminals and water con-
nections may be turned in any direction.
The anode is watercooled, the cathode a
tungsten filament. Electronics Dept., Gen-
eral Electric Co., Thompson Rd., Syracuse,
N. Y.—Electronic Industries

Synchronous Motor

A single-phase synchronous capacitor mo-
tor based on a new principle has been de-
signed for use on record changers, wire
and tape recorders, timers, etc. Weighing
but 18 oz. the 3,600 rpm motor has a max.
output of 2.4 watts, a starting torque of
.75 oz, in,, running torque of .9 oz in. at
117 volts, and a low magnetic leakage field.
The unit is for operation on 117 volt, 60
cycle, ac. Fairchild Camera and Instru-
ment Corp., 88-06 Van Wyck Blvd.,, Ja-
maica 1, N. Y.—Electronic Industries
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Three-channel Oscilloscope

To utilize their new triple-gun cathode
ray tube (type 573P11), three type 247
oscilloscopes have been assembled to per-
mit simultaneous display of three phenom-
ena on a single screen. Switching facil-
ities provide for independent use of three
vertical, three horizontal and three intensity
modulation amplifiers, or any of these
circuits may be connected in paraliel if
desired. All twelve deflection plates, as
well as the three second anodes, are ac-
cessible for direct connection to signal
sources. Characteristics of each channel
are identical to those of the Dumont type
247 oscilloscope. The type E-3G47-S1
equipment is supplied with a General Radio
85 mm. oscilloscope camera for recording
traces at speeds from 5 to 35 ft. /sec. Elec-
tronic Tube Corp., 1200 E, Mermaid Ave.,
Chestnut  Hill, Phila. 18, Pa.—Electronic
Industries

Electronie¢ Circuit Tester

The first test instrument to use type
1247 proximity fuse type tube in a midget
probe for signal tracing, the type 134 Poly-
meter provides an unusually wide range of
electricnl measurements for radio, FM, TV,
and industrial electronic equipment operat-
ing on frequencies up to 300 mc. The in-
strument has a balanced amplifier circuit
practically independent of line voltage and
permits correct zero setting for all ranges
by preset factory adjustments, Measure-
ments include 0-1000 V., de in 6 ranges,
0-300 V. ac in four ranges for af to 15 ke
and for rf from 10 ke to 300 mec., 0-10
amps. current in 7 ranges, and 0-1000 meg-
ohms resistance in 6 ranges, The Polymeter
is rated at 30 watts input at 105-125 volts,
50-60 cycles, ae. Sylvania Electric Products,
500 Fifth Ave., New York 18, N. Y.—FElec-
tronic Industries

Video Coupler

A new television component, the video-
coupler, has been designed to couple the
video amplifier to the picture tube in tele-
vision receivers. It is a three-terminal net-
work, and combines three units in one as-
sembly, including two peaking inductances
and the load resistor. Convenient to use.
it saves unnecessary procurement, handling,
and variations incidental to the three indi-
vidual parts it can replace. Accurate and
consistent electrical characteristics are in-

sured. P. R. Mallory & Co., Inc., Mallory
Bldg., Indianapolis, ind.—Electronic Indus-
tries

Frequencey Selective Relay

A torsional type frequency selective relay
for the control of a number of operations
in variable sequence from a remote location
has been designed to have high stability
over a wide range of ambient temperature
and pressure conditions. The oscillating
member of the relay consists of a pair of
astatically balanced magnets suspended on
a main shaft. An arrangement series of
torsional relays is availuble covering the
frequency band of 10 to 20 cycles, the fre-
quency being adjustable within the limits of
*+ 14 cps. Contact capacity of the relays is
.05 amp. and max. contact voltage is 100
Wallace & Tiernan, Inc., Belleville 9, N. J.

-Electronic Industries

Radioactivity Detector

For outdoor field service or for labora-
tory radioactivity studies model 5A radio-
activity detector fills the need of a small,
portable, lightweight instrument with self-
contained batteries. The instrument proper,
weighing 4% 1bs, contains all auxiliary am-
plifying apparatus, and an oscillator to
provide 1000 volts operating potential
from miniature B’ bateries for the Geiger-
Mueller counter tube. Geophysical Instru-
ment Co. Key Blvd. and Nash St., Arling-
ton, Va.-—Electronic Industries
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Selenium Rectifier

A miniature five plate selenium rectifier,
the 5M1, has been designed to replace such
rectifier tubes as 2575, 3575, 117Z6 and
others in ac-de¢ battery portable radio re-
ceivers, console radios and vibrator power
supplies. Radio equipment using this rec-
tifier starts instantly, as no warmup time
is required. Only one in. by one in. and
occupying less than one cubic in. of space
the rectifier is to be used with 25 ohm
series resistor and maximum capacitance of
40 mfd. Maximum continuous current is
100 milliamperes at an ambient tempera-
ture of 35 degrees C. Radio Receptor Co.,
Inc,, 251 West 19 St., N. Y. 11, N. Y
Electronic Industries

Appliance Temperature Tester

A new appliance temperature tester has
been designed for use by appliance service-
men in the home, and for Iaboratory tech-
nicians and contractors. The unit checks
operating temperatures of all types of re-
frigeration, and covers quick-freeze and
deep-freeze temperatures as low as minus
100 degrees F. It also tests oven tempera-
tures of gus and electric ranges. Four cold
zones and two heat zones can be measured
at one time by turning a switch to proper
bulb and thermocouple positions. J-B-T In-
struments, Inc.,, 441 Chapel St.,, New Haven
8, Conn.-—Electronic Industries

Explosion Proof Speakers

Two new submergence and explosion
proof loudspeakers, Model MSR and Model
MM-2TC are available for extreme operat-
ing conditions of dust, spray, humidity,
shock or under water service. Model MSR
consists of a reflex &air column horn, a
radial deflector for 360° dispersion, and
a hermetically sealed housing with a driver
unit providing 15 watts output in the range
from 250 to 6000 cycles. Model MM-2TC
is a directional speaker consisting of a re-
flex air column horn and sealed housing
with high capacity driver unit, having out-
put characteristics similar to model MSR.
University Loudspeakers, 225 Varick St.,
New York 14.-——Electronic Industries

ELECTRONIC INDUSTRIES @ December, 1946

a? ARNOLD ruere 1s

NO CEILING ON QUALITY

We are not satisfied merely to offer you magnets which come
up to the proposed R.M.A. standards this is our minimum
requirement. A quality floor below which we refuse to go.

Nor are we satisfied that ordinary production and inspection
methods offer you adequate quality protection . . . we individually
fest each Arnold magnet in a loud speaker structure before shipment.

Another “individual touch' which has contributed to winning
industry-wide customer acceptance for Arnold magnets is our estab-
lished minimum standard of 4,500,000 BHmax for Alnico V material.

Over five million Arnold loud speaker magnets of the R.M.A. type
have been produced since V-J Day under these quality safeguards.
Continued adherence to them assures you of long-lived. dependable
product performance.

In the mass-production of magnets, the Arnold "individual
touch” does make a difference. Let us give you the whole story.

THE ARNOLD ENGINEERING COMPANY

SUBSIOIARY OF ALLEGHENY (UDLUM STEEL CORPORATION
147 EAST ONTARIO STREET, CHICAGO 11, LHLUNOIS

Specialists in the manufacture of ALNICO PERMANENT MAGNETS




Magnetic Recorder

A magnetic recording-reproducing ma-
chine using a 14 in. wide magnetic coated
paper tape, complete with driving units,
amplifier, speaker, and crystal microphone
permits a recording time of 30 minutes on
one reel. Frequency response of the unit
is from 100 to 5,000 cps, signal-to-noise
ratio approx. 40 db. The recordings are
permanent.
Perkins Ave.,
tronic Industries

Brush Development Co., 3405
Cleveland 14,

Ohio.— Elec

Electronie Galvanometer

For the measurement of dc and low fre
quency ac voltage in the microvolt range
a new contact modulated amplifier has
been designed to replace suspension type
galvanometers in circuits having between

and 100,000 ohms resistance. The equip-
ment has a faster response than sensitive
galvanometers, is not subject to vibration.
and is suitable for actuating recorders, re-
lays or dc¢ motors, The amplifier uses a
breaker to interrupt the input current, con-
verts it to an 80 cycle ac voltage, and
after amplification, rectifies the output
synchronously. The unit is available for 6
volt battery operation or for 110 volts, 60
cycles, ac. The Perkin-Elmer Corp., Glen-
brook, Conn.—Electronic Industries

Phono Oscillator

Any record player or automatic record
changer may be linked to a standard broad-
cast reeciver over a distance of 50 ft. by
means of this phono oscillafor which uses
a 12SL7 tube. The unit is 2 in. wide, 51
in, long, and 414 in. high. The oscillator is
permeability tuned to 600 kc, but may be
adjusted anywhere in the range from 550 to
1550 ke. D & M Mfg. Co., 51 Lincoln
Ave., Midland Park, N. J.-—Electronic In-
dustries
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Warveform Analyzer

The synchroscope is designed for the vis
ual examination of shape, amplitude, and
duration of pulsed waveforms in television,
pulse time modulation, sonic depth finders.
geophysical exploration, etc. The instru-
ment includes a 5 in. tube, a trigger gen
erator for synchronization, and adjustable
time delay phasing circuits. Space is pro-
vided for addition of a video amplifier and
rf envelope viewer. Swecep speeds range
from .01 to 5 in. per microsecond, and may
be delayed up to 90 microseconds. Repeti-
tion frequencies from 500 to 5000 p.p.s. are
provided. The instrument consumes 200
watts at 105-125 volts, 50-60 cycles, ac
Electronics Div., Sylvania Electric Products,
Inc., 500 Fifth Ave.,, New York 18.- Elec-
tronic Industries

Miniature Motor

A miniature motor of the self-starting.
permanent magnet type, can operate on as
little as 30 milliwatts power in applications
where a limited source of power is a factor.
The dc motor will work in any position and
is designed to start In only one direction,
regardless of polarity reversal, To meet in-
dividual requirements the motors are manu-
factured with a number of bearing designs,
and difTerent field coil windings for opera-
tion on a variety of specific voltages. The
llustrated model 2000-2 weighs 214 oz,
Alnl Corp.,, 10 E. 52 St.,, New York 22.
Electronic Industries

Foot Switeh

Made especially for equipment requiring
telinble control of power with complete free-
dom of the operator’s hands, this foot-
operated switch for series circuits is made
of cast aluminum. Power handling capacity
is 1000 watts at voltages up to 220 ac or
32 dc, non-inductive loads. Switch mechan-
ism is snap action type, and can be supplied
SPST or SPDT, either normally open or
normally closed. Electronic Controls, Inc.,
44 Summer Ave., Newark, N. J. Electronic
Industries

Capacitor Housing

A general utility housing for motor-start-
ing capacitors accommodates the standard
13 x 314 in. unit without any auxiliary
eaps or brackets. The housing, made of
heavy-gige metal, completely covers and
protects the capacitor and terminal assem-
bly, and fits the motor frame contour. It
provides a rugged, shock-proof installa-
tion. Aerovox Corp., New Bedford, Mass.

Electronic Industries

Range System

A tunable VHF receiver for operation on
omnidirectional airways range systems is
available for airtine flight tests on the
New York-Chicago omnidirectional range.
The experimental receiver covers the range
from 108 to 135 mc and includes a con-
verter, indicating units, and other circuits
necessary for flight operations and phase-
comparison localizer installations. Aircraft
Radio Corp., Boonton, N. J.—Electronic
Industries

Wiring Capacity Meter

Model
ghunt capacity in vacuum tube amplitiers

401A Micro-Miker will measure

directly without disconnecting the load
resistor or disturbing the circuit. Input and
output capacities of vacuum tubes and
stray capacity between wiring and chassis
also may be measured by direct substitu-
tion in a parallel resonant circuit at a
frequency between 2.5 and 3.5 mec. The in-
strument consists of an rf oscillator cou-
pled to a tuned detector with a tuning eye
to indicate resonance. The capacity bridge
provides a range from 0 to 230 mmfd on
a semilogarithmic scale. Four tubes are
used. Kalbfell Labs.,, 1076 Morena Blvd.,
San Diego 10, Cal.——Electronic Industries

ELECTRONIC INDUSTRIES @ December, 1946



The Collins 185-1 Aircraft
Transnitter-Receiver

The Collins 180K-1
Antenna Loading Unit

Commercial airlines and owners of executive
type planes have found that the Collins 18S-1
gives them the dependable long range communi-
cation they want. They are able to establish and
maintain firm contact with ground stations, even
under adverse conditions.

The 18S-1 delivers more than 100 watts of
power on any of twenty crystal controlled fre-
quencies. The receiver section, of superhetero-
dyne design, also has twenty crystal controlled
frequencigs. Frequency range is 2.7-12.0 mc. After
the equipment has been pretuned to desired
channels, all frequency selection is automatic.
Remote control is provided.

A single 1% ATR unit cabinet contains the

IN RADIO COMMUNICATIONS, IT'S . . .

COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA

11 West 42nd Street, New York 18, N. Y, ’

transmitter, receiver, and dynamotor power sup-
ply. The receiver operates directly from the 28
volt d-c power source. Weight, including shock-
mount, is 60 pounds.

Other models:
The 18S5-2 includes CW facilities.
The 185-3 includes CW facilities and has a
frequency range ot 2.7 to 18.C megacycles.

The 180K-1 antenna loading unit efficiently
transfers the power output from an 18S to any
standard commercial fixed antenna. Remote con-
trolled, pretuned operation for ten channels is
provided. Nominal input impedance is 50 ohms.
Weight 12 pounds. Size 12” w, 712" h, 1014%" d.

N

I
Il

458 South Spring Street, Los Angeles 13, California
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Mobile FM Equipment

Comco model 210. & mobile VHF trans-
mitter-receiver for use in taxicabs, police,
etc., operates in the 152-162 mec band and
uses crystal controlled narrow swing FM.
Transmitter and receiver are on the same
chassis; the power supply, containing a 600-
volt dvnamotor, is separate. The receiver
is8 a dual conversion, erystal controlled
superheterodyne with 17 tubes with a
stand-by drain of 3.8 amps. Either single
channe! or dual frequency operation is pos-
sible,  The illustrated ‘‘Taxicab Package’
contains all items necessary for complete
installation. Communications Co., 300 Greco
Ave., P.O. drawer 6250, Coral Gables,
Florida.—Electronic Industries

Dielectric Sealer

Type K-3-S8 Thermatron 2% kw dielectric
sealer is suitable for sealing., welding or
bonding thermoplastic sheets uand has been
especially designed for mounting type 4
sealing press on the unit and operating it
by foot controls. The unit utilizes a fre-
quency of 27.4 me, provides a heat output
of 8,660 BTU per hour, and is equipped
with long-life, external anode tubes. It
operates on 220 volts, 60 cycle, single
phase, ac. Thermatron Div.,, Radio Re-
ceptor Co., Inc, 251 West 19 St., New
York 11.—Electronic Industries
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Follow-up Sy.\'uny

A new servo followgip system has been
developed for use ,whéfe accuracy is de-
sired in remote cohtrol, motor positioning,
waxing of liquid levels and similar applica-
tions. The system has an output torque of
96 in.-ounces, and can be ordered for spe-
clal uses in order to control up to i hp
motors., Maximum following speed is ap-
proximately 50 rpm, and it has the high
positioning accuracy of .027%. The sys-
tem can also be used in reverse direction
to control mechanical movement remotely
in any application where a theoretical per-
fect long flexible shaft without backlash re-
quiring inappreciable torque would be sat-
isfactory.  Electronic Associates, Inc., 61
Brighton Ave., Long Branch, N. J. Elec
tronic Industries

Amatewr Receiver

The Collins 75A receiver has 14 tubes
in a double conversion circuit with 1 rf
and 3 IF stages to provide 2.5 watts out-
put into 500 or 4 ohm loads with an rf
input slgnal of 1 microvolt and a signal
to noise ratio of 10 db. Straight line cov-
erage of the 80, 40, 20, 16, It and 10
meter bands is obtained by a1 new system
of permeability tuning. Image rejection is
a minimum of 50 db; bandwidth is variable
by wuse of ecrystal filter contrgls in five
steps from 4 ke to 200 cycles at 6 db
down. The receiver operates on 115 v,
50/60 cycles, ac. Collins Radio Co., Cedar
Rapids, lowa. -Electronic Industries

Resonant Relay

A resonant relay, which can be used for
electronic applications without an auxiliary
relay, has a vibrating reed mechanism ad-
justed to respond to a narrow band of
frequencies (260-320 cps) and to reject all
others. In electronic uses, the grid of a
thyratron is- triggered directly from the vi-
brating contacts of the resonant relay A
small amount of energy received by the re-
lay at its resonant frequency causes the
contacts to vibrate. When the relay oper-
ates, the current from the power supply is
delivered to the circuit to be controlled in
pulses at the resonant frequency of the re-
lay. Stevens-Arnold Co., 22 Elkins St,,
South Boston, Mass.—Electronic Industries

Test Lamp

A filament test lamp and voltage indica-
tor is available in two models from 100
volts to 600 volts for use on ac or dc cir-
cuits to locate grounds, open circuits, blown
fuses, ete. Variation in light glow indi-

cates approximite voltage, The lamp is

equipped with a number of safety provi-

sions to eliminate shock and breakage haz-

ards.—Holub Industries, Inc.,, Sycamore, 1I.
‘Electronic Industiies

Process Operation Recorder

The number and length of operations
and processes, such as the turning on and
off of electric motors, electric furnaces, etc.,
may be determined with an operation re-
corder which will indicate and record up to
25 operations per minute. Operations may
be recorded from 12 hours to seven days
on renewable charts, the total number be-
ing totalized on an electric counter. The
recorder will operate from any contacting
device suitable for operation on low (6 V.)
voltage. The device is especially useful to
record processes and operations of indus-
trial machines at a central location. In-
strument Laboratory Inc., 926-34 Elliot
Ave. West, Seattle 99, Wash. -Electronic
Industries

Frequency Monitor

A combination FM frequency deviation
and modulation meter permits measurement
of =15 ke carrier frequency deviation and
20 kc modulation each side of center fre-
quency on 1 to 4 channels in the 1562 to
162 mc band. The instrument has an ac-
curacy of = .0015% with readings possible
to .00039%. All crystals are temperature
controlied, and each instrument is individu-
ally calibrated. Doolittle Radio Inc., 7421
S. Loomis Blvd., Chicago, I1N.—Electronic
Industries
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Dial Graduation

The Linotone process is a new method of
precision engraving for the production of
graduating dials or scales with an accuracy
usually only possible with costly machine
tools. Precision on eircular dials is *1
minute of arc at 3 in. of radius. In place
of tools and dies a highly precise master is
used, permitting great flexibility and even
changes in design during production. Being
particularly suitable for high quality-lew
volume work, the process is applicable to
aluminum, brass, steel, and plastics without
regard to the surface contour. Tolerance
is less than 1/1000 in. in all dimensio s.
Linotone Corp., Div. Mergenthaler Linotype
Co., 536 W. 35th St, New York t. Elze
tronic Industrics

Volt-Ohammeter

The advanced model WV-75A of the
VoltOhmist uses a special diode probe for
measurement of peak-to-peak voltager up
to 250 mc. The instrument comprises 2
vhf voltmeter, an audio, ac and dc volt-
meter, ohmmeter and fm indicator. Ac and
de voltages muy be read up to 1000 volts,
resistance measurements may be made from

to 1,000 megohms in six ranges. A specifl
nrotective electronic circuit prevents burn
ing out the meter. RCA Victor Div., Radio
Corp. of America, Camden, N, J.—Electronic
Industries

Expanding Arbor

Certain machining processes may be
speeded up through the use of this ex-
panding arbor on secondary operations
where work-piece is held by the inside di-
ameter. Its design permits chucking and
unchucking work-piece without stopping
the spindle when used on a screw machine
or lathe with standard collet. Since ex
pansion is accurate, concentricity is main-
tained with the collet. Made in sizes from
3% in. to 1 in., at 14, in. intervals, an entire
range is accommodated with three collet
sizes. Asco Corp., 874 East 140th St,, Cleve-
land, 0. Electronic Industries

(Continued on page 127)
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Wre pause from the hertic
husiness of delivering Wire
... to deliver a few words of
sincere thanks to our friends
for the spleudid co-opreration
we haue received from all
flands in 1946. A rrally
GO®D 1947 to all!
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CORNISH WIRE CO., ne

15 Park Row « New York City, 7T
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® So clearly and unmistakably are draftsmen able to express their ideas on
paper that their drawings have re-shaped the world. Through line, figure and
symbol, draftsmen define the work to be done by the labor and machines of a
nation. Assisting them to attain precision and clarity are drafting instruments
that act almost as living extensions of their own hands...instruments that function
figuratively as their partners in creating.

For 78 years Keuffel & Esser Co. drafting equipment and materials have been
partners, in this sense, in shaping America, in making possible its swift-moving
highway troffic, its speed in conducting business, its victorious might in war
...So universally is K & E equipment used, it is self-evident that every engineering
project of any magnitude has materialized with the help of K & E. Could you
wish any surer guidance than this in the selection of your own “drafting
partners’’?

You will find special advantages, for example, in PHOENIX* Tracing Cloth,
which K & E has made almost “ghost-proof.” Here is a cloth from which you

can erase either pencil or ink lines without
d d risking untidy "‘ghosts” on the prints, a
pa rtn e rs I n c req tl n g cloth practicolly immune to stains from
perspiration and water. You can even
soak it in water for ten minutes at o time
without harm! For further details about PHOENIX* Tracing Cloth, write on your
letterheod to Keuffel & Esser Co., Hoboken, N. J.

#REG.U. 8. PAT. OFF}
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 KEUFFEL & ESSER CO.

- NEW YORK : HDBOKEN, N. J.

CHICAGO + ST. LOUIS « DETROIT » SAN FRANQSCO
LOS ANGELES « MONTREAL
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LIGHT WEIGHT
SIMPLICITY
LONG LIFE!

These are the features
which distinguish
the success of the
DALMO VICTOR
-designed and
-developed AN/APS-4
Airborne Radar
Antenna.

°

Typical of component parts
combining these features are
the Main Gear Drive and
Gear Housing illustrated
here.

MAIN GEAR HOUSING

Light Welght!

The AN/APS-4 Antenna
weighs less than 13 pounds!
Quantity production was ac-
complished through gsod
basic design, Incorporating
magnesium castings, alemi-
num reflectors, and snag re-
taining rings.

MAIN GEAR DRIVE

Simplicity!

Simplicity s the keynofe in
all DALMO VICTOR airborne
radar antenna designs. In
the AN/APS-4 Antenna,
simple direct drives and
gearing with a minimum of
moving parts were useC,

Llong Llife!

The AN/APS-4 Antenna,
built for the U.S. Navy has
an operating life of 2000
hours before major repairs
—the equivalent of approx-
imately 600,000 scheduled
miles of “Constellation’’

flying.
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AIRBORNE RADAR ANTENNA
TYPE AN/APS-4

During the war air search operations for the location of
surface vessels, and for mapping, were of paramount impor-
tance in attaining victory. The need was successfully met by
the development of the AN/APS-4 Airborne Radar Antenna,
which was used on our bombers, land-hased planes and
carrier-based fighters.

DALMO VICTOR’S superior design of the AN/APS-1 Antenna
was among the foremost contributions in the outstanding
performance of this equipment.

DALMO VICTOR is developing and producing micro-wave
equipment to he applied to peace-time uses. We solicit in-
quiries from electronic engineers, aircraft companies—from
all who may be interested.

Unrnen Ve ron

Manufacturers

SAN CARLOS, CALIFORNIA

95



Relays Are Our Business!

@ Everyeffort of the Clare organization is directed
toward the production of carefully designed relays,
well manufactured from high quality materials,
precisely adjusted for perfect operation.

Clare “custom-building™ gives the flexibility of
design and construction that meets your most
exacting new requirements. .. allows you to de-
sign freely and rely on the skill of Clare engineers
to give you the unusual, new and improved fea-
tures to fit your purpose.

Where inches and ounces count, Clare gives you
compact construction to fit modern streamlined
design. Is your need for more efficient operation,
greater ability to withstand vibration, new and
different electrical characteristics? Clare engineers
are ready to “custom-build” just the relay for
the job.

Clare “custom-building” is a method of construc-

tion. It permits choice of a wide range of contact
ratings . . . five different contact forms or any com-
biration of them ... either flat or hemispherical
contacts which may be of rare metals or special
alloys.

Clare Relays are built for applications where pre-
cise performance, long life, and dependability are
prime requisites. Thousands of users attest to the
value of Clare Relays and the Clare “Custom-
Built” principle.

Clare sales engineers are located in principal
cities to help you with your relay problems, show
you how Clare “Custom-Built” Multiple Contact
Relays are the effective answer to modern design
problems. Send for the Clare Engineering Data
Book today. Address C. P. Clare & Co., 4719
West Sunnyside Avenue, Chicago 30, Illinois.
Cable address: CLARELAY. In Canada: Canadian
Line Material, Ltd., Toronto 13.

"Custom-Built” Multiple Contact Relays for Electrical and Industrial Use



REMOTE AMPLIFIER
(Continued from page 71)

tode with feedback looped to the
interstage cathode. As has always
been true in the past, the writer
found that a tube as a pentode
with feedback does not give the
quality that the same tube will as
a triode with somewhat less feed-
back. It was also noted that the
greater the applied feedback, the
more critical the design of the
transformer becomes,

After some investigating, it was
found that the 6AK6 connected as
a triode would easily give 417 dbm
(50 milliwatts) output with 135
volts on the plate and a drain of
11 milliamperes. Using 6 to 8 db
of feedback, the 1,000 cycle distor-
tion at this point was only 1.0%.

After checking the output stage,
the overall gain was further con-
sidered. In the input circuit, four
T type faders in series parallel
give a 6 db loss. The microphone
transformer, having a 50,000 ohm
output impedance, gives a voltage
gain of 26 db when the secondary
is unterminated as is customary in
preamplifiers. This gives a net
voltage gain of 20 db going into
the preamplifier stage.

It was found that approximately
40 db gain is the maximum avail-
able from the 9001 tube if the plate
load is to be held to 100,000 ohms
maximum. The remaining volt
age gain required (30 db) was
found to be easily obtainable from
the last two stages including the
feedback circuit,

Battery power

The next problem considered was
that of the battery power supply.
The required voltages are 6.3 volts
at 045 amperes and 135 volts at 12
milliamperes. After much consid-
eration, the following conclusions
were reached for the battery re-
quirements:

(a) Dry batteries are the cheap-
est and easiest to handle for both
filament and plate voltages.

(b) Dry batteries give the best
life and performance as fllament
batteries if figured at a cell volt-
age of approximately 125 volts
each.

(c) Five cells in series plus a
small rheostat is the best choice
for the filament supply.

The batteries chosen for the fila
ment were the Burgess type 4F.
This type is made by at least ten
different manufacturers and is very
low in price. The plate supply
batteries chosen were Eveready

(Continued on page 101)
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Photo courtesy Pacific
Division Bendix Avia
tionCorp.North Holly
wood, Calif. Tronsmit-
ter-Receiver Unit for
mobile communica-
tion equipment.

Model LIR-1

K-23C Plug

An axiom of the electrical equipment industry receiving greater
and greater acceptance is “No equipment is better than its electrica!
connections.” Cannon Electric has long taken pride in furnishing
connectors for quality equipment. These vital parts are recognized
by manufacturers as “musts”’—such as the Collins and Bendix
new equipment shown here. Many other
prominent firms specify Cannon Plugs be- T
cause "Equipped with Cannon Plugs’” means

quality connections.

Two-channel Transmitter, 17E-2.
Specially designed for executive
planes.

Pho!o courtesy
Coliins Raoio,
Cedar Rapids,
lowa.

K-325L Receptocle

-

B o

;

# All the connectors shown in the trans-
mitters are type “'K.”* If you wish a bul-
letin covering these fittings, write Cannon
Electric Development Co., Dept. L-122,
3209 Humboldt Street, Los Angeles 31,
Calif. for Type "K'’ Bulletin, or contact
our representatives located in principal
cities of the U.S. A

CANNON
ELECTRIC

DEVELOPMENT COMPANY

LOS ANGELES 31, CALIF.
In Canada — Toronto, Ont.

f) SINCE 1915

BLECTRE

IMPROVE OPERATION AND SELLING
FEATURES OF ANY EQUIPMENT...
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every time we do this stunt-

A Manufacturer Cuts
His Production Gosts!

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

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

MICA * DYKANOL ¢« PAPER - ELECTROLYTIC CAPACITORS

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

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

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

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

98

CAPACITOR #3. Standard paper
tubular capacitor adapted for avtomo:
bile ammeter, oil pump, radio noise
filter applications, etc.

CAPACITOR #2. Designed for spark
suppressor applications in home ap-
pliance equipment. An inexpensive de-
pendable unit for competitively priced
mixers, juicers, grinders, etc.
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YN #5373
flexible plastic tubing

Here is another application where this improved Irvington formu- rv‘M ' ’
lation . . . Fibron #5373 ... solves an electrical insulation prob- 3 , P

lem involving high temperatures. Hot cement, used to scal the b
#5373-covered heating elements, has no effect on the flexibility
of this unusual plastic. When the heater is in use, the tubing
withstands continuous operating temperatures as high as 85° C.

#5373 possesses the electrical, mechanical, and. chemical prop-
erties which distinguish all Fibron tubings. Some of thesc arc:

Diclectric Strength (.020” wall) wet.. 1000 V.P.M.
dry..1000 V.P.M,
Tensile Strength, P. S. 1. ... 3000
Life at 105° C. .................. 2000 hours
Fibron #5373 tubing is available in all standard
B & S wire gauge sizes, in six brilliant colors, in
heavy wall thicknesses if required—in 36” lengths,
coils, or cut pieces.

“Approved by Underwriters’ Laboratories
for this application

$hort lengihs of Fibron #5373 are used to
protect the conductor leads on the heating
element of the Electra-Serve, manufactured
by Electrieal Industries, Ine, Newark, N. J.
This bottom view of the unit shows where the
hot cement seals over the #5373 insulation.
Withstanding this heat and high operating
temperatures, #5373 tubing retains its flexi-
bility and high dielectric streng(h.yﬂ

B g g S O

Test this unusual product now. Generous samples and additional
technical information gladly sent on request.

i e e

l RV. "GTO " Varndsh and Inécelalor Comprany I1RVINGTON 11, NEW JERSEY, U.S.A

Authorized distributars in: BALTIMORE - BLUEFIELD, W.VA. - BOSTON . CHARLOTTE - CHICASD . CLEVELAND . DALLAS - DENVER . LOSANGELES . MINNEAPOLIS
NEW HARTFORD, N. Y. . NEW YORK o NEW ORLEANS . PHILADELPHIA . PITTSBURGH . ST. LOUIS - SAN FRANCISCO . SEATTLE - HAMILTON, ONT., CANADA
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The No. 90281

High Voltage Power Supply

The No. 0281 h gh vo tage power supply
has a d.c. oulput of 700 volls, with maximum
current of 250 ma. In addition, AC flament
power of 6.3 volts at 4 amperes is also
avoilable so that this power supply is an
ideal unit for use with tfransmitters, xuch as
the Millen No. 90800, as well as general
laboratory purposes.

The power supply uses two No. B16 recti
fiers and has a two section x filter with 10
henry General Elactric chokes and a 2-2-10
mfd. bank of 1000 volt General Electric
Pyranol (apu:nors The panel is standard
8%' x ¥9'' rack mounting

EISLER EQUIPMENT"

778 South 13th Street

complete and diversified for every phase
of electronic manufacture!

WTRA NSFORMERS in all types—furnace, distribu-

tion, power, phase changlng, air, oil, induction, water cooled,
plate, filament and auto-transformers. Filter chokes and
inter-phase reactors.

Transformers supplied EISLER Compound
from 14 to 300 A Yacuum Pump.

“EISLER machines
3 are in use and in
‘-’l"‘ 2 production by 999%

- of all American ra-

dio tube and incan-
descent lamp manu-
facturers and
throughout the world.

I3 -

EISLER Spotwelders
from 14 to 250 KVA.

24 Head Radio Tube ®
Exhausting Machine.

CHAS. EISLER

EISLER ENGINEERING CO.

Newark 3, New Jersey
(Near Avon Avenue)

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

M
WS

Vou QUGHTA, SE
MEEUN c:vwes ”

RADAR POWER SUPPLIES CONVERTED
FOR YOUR APPLICATION

® QUALITY COMPONENTS:

® QUALITY CONSTRUCTION:

® QUALITY PERFORMANCE:

e BUILT BY WESTERN ELEC-
TRIC:

® 115V., 50-60 CYCLE INPUT:

@ EXCELLENT REGULATION
FROM 90-130V. INPUT &
FROM NO-LOAD TO FULL-
LOAD RATING:

MODEL 3
Voltage range: 210-320VDC
Max. foad rating: 0.400 Amp Both models are supplied in

IugngSor?p\l/eér;%r%f ,2 336 6-6L6;  ,ptractive modern black wrinkle

finish cabinet. The front panel

MODEL 8 is a standard 19 relay rack
Ve N AR 5505050V panel 1015 high. Separate fila
ek l%ad rating: 0.225 Amp ment & plate circuit controls

Tube Complement: 2-836; 2 6L6 are provided on the front panel
2-6SF5; 1-VR105; 1 VR150 along with the voltage control

PRICE EITHER MODEL: $152.00, NET, F.0.8. FACTORY
CAMBRIDGE ELECTRONICS CORPORATION

208 SOUTH PULASKI STREET
BALTIMORE 23, MARYLAND
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type 482 This type is also made by
many manufacturers and has high
performance compared to its
weight. Its price is low and it has
a desirable space factor for this
particular design. The life expec-
tancy for the filament batteries is
50 to 55 hours and that of the
plate batteries 100 to 125 hours.

The requirements for the ac op-
erated power supply raised several
problems, The power supply, in
addition to being light and small,
was required to operate within a
few inches of a high gain pre-
amplifier. This, of course, meant
that very good hum shielding was
necessary and also required that
the ripple on the plate voltage had
to be very low.

In order to avoid having more
than one filament winding on the
power transformer, the decision
was made to use a cathode type
rectifier tube with 63 volt fila-
ment. The choice of the rectifier
tube to meet this requirement was
between the 6X5, the 7Y4, and the
6Z2Y5-G. These are all 6.3 volt type
tubes with well insulated cathodes.
The 6ZY5-G tube has the lowest
filament drain (0.3 amperes) but
because it is a rather large tube,
the 7Y4 was chosen. It has a flla-
ment drain of only 0.5 amperes,

The power transformer, requir
ing only 15 watts of power, was
housed in a mu-metal microphone
transformer hum shield. This same
type shield was used to shield the
cutover relay which was ac oper-
ated for the sake of power supply
economy.

The power supply in its final
form weighed 3 lbs. complete and
was designed as a plug-in unit.
The plate voltage ripple is 100 db
below the output voltage of 150
volts.

Switching arrangement

Provision is made in the output
circuit for two remote lines and a
telephone subset which is used for
communication with the master
control room. The output control
switch provides switching the am-
plifier output from line No. 1 to
line No. 2 in case of line trouble.
The center switch position is pro-
vided for a cue circuit where only
one remote line is used. In this
position, only the line monitoring
headphones is connected across
the line. This means that there is
no unnecessary loss of level of the
cue signals at the amplifier end of
the circuit. This is important,
especially where the line loss is
considerable.

(Continued on page 102)
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-AT LOWER COST!

Fast pump-down to extremely low absolute pressures . . . to nearly
nothing . . . makes the Kinney High Vacuum Pump invaluable for
preliminary roughing, washing, and finishing stages in lamp and elec-
tronic tube manufacture.

1 Lower final pressures and faster pump-down mean
shorter production time.

2 Higher pumping speeds permit smaller pumps to do
the work.

3 Smaller motors reduce power costs.

4 Automatic lubrication and oil sealing lengthen pump
life and prevent re-expansion.

Accepted as standard equipment in the production of incandescent
lamps and electronic tubes, Kinney High Vacuum Pumps are serving
dependably in countless other applications where low absolute pres-
sures must be maintained. Kinney Single Stage Pumps produce low
absolute pressures to 10 microns or less; Compound Pumps to 0.5

micron or less. Werite for Bulletin V45.

KINNEY MANUFACTURING COMPANY

3595 WASHINGTON ST., BOSTON 30, MASS.

NEW YORK ¢ CHICAGO + PHILADELPHIA * LOS ANGELES * SAN FRANCISCO

FOREIGN REPRESENTATIVES

General Engineering Co. (Radcliffe) Ltd., Station Works, Bury Road, Radcliffe, Lancashire, England

Horrocks, Roxburgh Pty., Ltd., Melbourne, C. I. Australia
W. S. Thomos & Taylor Pty., l'd Johcnnesburg Unian of South Africo

WE ALSO MANUFACTURE LIQUID PUMPS, CLUTCHES AND BITUMINOUS DISTRIBUTO

4 >\.
BRCELN
Y]] \L,"’

RS

I'IIGI-I VACUUM PUMPS
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Model MX Smooth Power Motor

*

.. ON THE LEVEL

The novel and unique idler bracket in MX Smooth
Power motors holds the rubber idler pulley in an
even plane —resulting in smooth motion of the
turntable.

You get vibration-free and wow-free perform-
ance, too, and smooth speed that stays constant
regardless of the number of records on the machine.
That’s Smooth Power.

* * *

Our complete line of Smooth Power phono-
motors, recorders and combination record-changer
recorders will always make fitting companions for
your own fine products.

me GENERAL

INDUSTRIES co.
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In order to prevent the amplifier
being left on when the front cover
is closed, a small interlock switch
is provided to open the filament
circuit. A 3 db isolation pad is pro-
vided in the output circuit to give
improved line matching.

The VU meter is the illuminated
Weston type 862 and has an on-
off switch to economize on battery
drain when needed. When the
switch is in the off position and
the amplifier on ac power, loss of
meter illumination indicates loss of
ac power. A meter selector switch
is provided for checking filament
and plate batteries.

The final performance charac-
teristics obtained in the design of
the remote amplifier are as follows.
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Figs. 6, 7 and 8—Distortion and frequency
response curves of the completc amplifier

The distortion and frequency re-
sponse characteristics are shown
in Figs. (6), (7) and (8).

Gain: 92 db,

Frequency response: =*+1 db from
30 to 12,000 cps.

Output level: 417 dbm maximum
(50 milliwatts).

Distortion: 1% or less at all fre-
quencies with output level of +10
dbm or less.

Noise level: 60 db or more (un-
weighted) below program level
with input level of —60 dbm.

Power consumption: 15 watts on
a-c operation,

Battery life: Filament batteries
50 hours. Plate batteries 100 hours.

Weight: 40 1b. complete with bat-
teries.

Size: 141, in, wide, 11%, in, high
and 8Y; in, deep.

Where ac operation alone is re-
quired, the batteries may be
omitted, thereby reducing the
weight to only 28 lb. All structural
members of the amplifier are alu-
minum.
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ELECTRONIC COLOR TV
(Continued from page 59)

stages in the timetable of labora-
tory demonstrations of electronic
color television were outlined as
follows: Motion picture films within
3 months; Live-action studio scenes
by the middle of 1947; Outdoor ac-
tion scenes by the latter part of
1947; Large-screen theatre-size pic-
tures in 1948.

“RCA scientists and engineers
have a complete plan for this sched-
ule and our laboratory tests reveal
that this is practicable,” added Dr.
Jolliffe. “We need only time to
produce the necessary equipment
such as cameras and tubes, so that
a demonstration can be made in
approximately one year, that will
include all five stages at the same
time, that is, the complete range
of universal all-electronic color
television—in motion, indoors and
outdoors.”

BROAD BEAM TUBE
(Continued from page 57)

tered in the envelope. The ends of
these rods are held in four slots
placed ninety degrees apart in the
metal collars to which the helix
is connected. The connection of
the helix to each collar is made at
the end of a narrow projecting
finger which acts as an antenna
in coupling the helix to the wave-
guide. Thus, the ends of the helix
are fastened to the high voltage
ends of two antennas.

Near the input end of the helix
where the electron stream is shot
in as a smooth unvarying flow, the
signal level remains nearly con
stant for a short distance. In this
region the signal acts on the elec
tron stream, gradually producing
fluctuations in velocity and den
sity. Then, when these fluctua
tions become large enough, the
electron stream begins to give up
energy to the electric field, and
finally there is a long region in
which the signal increases the same
number of db for each inch of
travel.

Merit Expands

Considerable expansion has been
started by the Merit Coil & Trans-
former Corp., Chicago, and will ap-
proximately double the present ca-
pacity of the plant. The company
manufactures transformers for the
electronic and electrical industries.
Headquarters are at 4427 North
Clark Street.
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- The Right
Speaker for
‘Every Purpose

Perfectly matched to your circuit
and cabinet requirements, Permo-
flux Speakers will faithfully trans-
late the tone excellence of your
design. They combine high sensi-
tivity with wide frequency response
and rugged mechanical construc-
tion. Manufactured in a wide
range of cizes and power handling
requirements under methods assur-
ing unusual quality control, Permo-
flux PM and Electrodynamic
Speakers provide the finest sound
reproduction for every application.

PERMOFLUX CORPORATION
4900 WEST GRAND AVE., CHICAGO 39, ILL.

CABLE ADDRESS: “PERMO’ CHICAGO, ILL.

West Caast Plant:
236 So. Verduga Rd., Glendale, Calif.

with Powerful !

ALNICO 5

Magnets!

R |

Eastern Offices

108 Central Ave., Westheld, N. J.

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS
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Auadax

RELAYED-FLUX

MICRODYAR

TRADEMARK

“The Standard
by which
Others

Are Judged
and Valued”

AUDAX has mastered wide-range so
thoroughly that, today, even the low-
est priced MICRODYNE has a range
to 7000 cycles—(other models over
10,000 cycles). True,—wide-range
makes for naturalness but,—it is
highly objectionable if without qual-
ity. For example, of two singers, each
capable of reaching high C, one may
have a pleasing voice—the other, not
at all.

It is the same with pickups. To
achieve EAR-ACCEPTABILITY, all
other factors must be satisfied. Of
these, VIBRATORY-MOMENTUM is
most important. The only way to test
EAR-ACCEPTABILITY of a pickup
is to put it to the EAR-TEST. The
sharp, clean-cut facsimile perform-
ance of MICRODYNE—regardless of
climatie conditions—is a marvel to
all who know that EAR-ACCEPTA.-
BILITY is the final eriterion.

Send for complimentary copy of

“PICK-UP FACTS”

AUDAK COMPANY
300 Fifth Avenue
New York 18, N. Y.

“Creators of Fine Electronic-
Acoustical Apparatus since 1915”
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BETTERING OUTPUT
(Continued from page 62)

ing exhaust, the primary applica-
tion of external bombardment
causes an onrush of gas from the
anode with consequent flashing or
ionization. If precautions are not
taken, blackened or smudged bulbs
may result. Usual procedure is to
apply the external bombardment
slowly and to discontinue the ap-
plication of rf energy during flash-
ing. Subsequent bombardment of
the anode to white heat 1000°-
1200° C. is then possible with no
bulb discoloration. Alternatively,
Faraday shields may be used to
prevent flashing or ionization.

The use of high velocity, large
volume, air blowers is conventional
to prevent sucked-in or collapsed
bulbs. Wherever possible, it is pre-
ferred that carburization of thori
ated tungsten be instituted before
mounting the graphite anode,
otherwise the anode will tend to
adsorb the heavy hydrocarbon
gases and lengthen the exhaust
time,

Evidence exists that graphite
anodes exert a gettering action
and adsorb gases. Mantell? gives
comprehensive data on the adsorb-
ent qualities of carbon while Du-
noyert discusses the gettering ac-
tion of charcoal at various tem-
peratures. Life test data for
graphite anode tubes show a def
inite improvement in emission
which may be attributed to the
clean-up action of the graphite.
The utility of such gettering action
is of value where extremely high,
short-time peak loads are encoun-
tered.

Zirconaunn coating

Many power tube failures may
be traced to emission troubles
which result from poor vacuum in
the tube. The use of zirconium-
coated graphite anodes to main-
tain a high degree of vacuum in-
creases the life expectancy of
power tubes and greatly acceler-
ates the exhaust processing. Zir
conium is particularly well adapted
for “clean-up” of an electronic
tube because of its high adsorp-
tive power, low vapor pressure,
poor electron emission, and also
because of the negligible electrical
leakage values introduced.

Zirconium hydride may also be
used for anode coating purposes
since it is the same as gas-free
zirconium, but with 15 to 2% of
hydrogen added. This hydrogen is
evolved when the temperature of

the hydride reacnes 300° C. and
above.

Zirconium, properly processed
for tube manufacture, is an ad-
sorbent of large area, the adsorp-
tion varying with the surface con-
dition. Zirconium powder mixed
with a suitable binder is sprayed
on the graphite anode and heated
in vacuum to 1000° C. or above, at
which temperature the zirconium
adheres firmly to the anode, with
the probable formation of zirco-
nium carbide. The latter is a very
hard, gray colored crystalline
mass. The heat radiation from
the surface is amost as high as
from a perfect black body.

The binders most commonly
used consist of a dilute solution of
nitrocelluose in amyl acetate or of
a silica sol—zirconium suspension
developed by the Bell Telephone
Laboratories.

Zirconium is highly reactive at
elevated temperatures, combining
readily with all but the rare gases,
the optimum temperature range
for gettering action by zirconium
being 400°-600°. Properly proc-
essed zlrconium will act as a con-
tinuous getter in a vacuum tube at
temperatures of 200° C. and above.
Zirconium coated graphite anodes,
which are designed to operate be-
tween 500° C. and 600° C. are
therefore, very well suited for the
optimum gettering properties of
zirconium. Commercial tube pro-
duction experience tends to cor-
roborate the above data.

REFERENCES

1. Dunoyer, L.—Vacuum Practice, G. Bell
and Sons Ltd., 1926.

2. Hukagawa, S. and Nambo, J.—Adsorp
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Edition—D. Van Nostrand Co.—1946
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sion in Transmitting Tubes—Electronics De-
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S. Norton, F. J.and Marshall, A. L—Trans.
Am. Inst, Mining Met. Engrs., Inst. Metals
Div., 156, 351 (1944)

6. Rogers, A. N.—Use of Zirconium in the
Vacuum Tube—Preprint 88-19, The Electro-
chemical Society.

7. Spitzer, E The Application of
Graphite as an Anode Material to High Vac
u;;ns Transmitting Tubes, Proc. |.R.E., August
1

8. Spitzer, E. E.—Anode Materials for High
Vacuum Tubes, Electrical Engineering, No
vember, 1935

Alwminum Solder

The Aluminum Solder Corp,,
which will manufacture and dis-
tribute solder developed in Switzer-
land during the war, has been
formed in New York and will head-
quarter in the Reeves International
Building, 10 East 52nd Street. Head
of the new company is Hazard E.
Reeves.
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PATENTS
(Continued from page 78)

Oscillations take place in the cir-
cumferential direction along the
anode segments, one edge being
positively charged at the instant
the other edge 1is negatively
charged, as indicated by the plus
and minus signs in the drawing.

ENVELOPE

ANODE
SEGMENTS

GRID
WIRES

MAGNET FIELD COIL

Negatively biased grid wires are
arranged to prevent electron emis-
sion in certain directions. Inter-
action of the axial magnetic field,
the grid wires, and anode poten-
tials determines the electron paths
which will follow the dashed lines
x or y depending on the instan-
taneous potentials at the tips of
the anode segments, The electrons
will strike or come close to the
Instantaneously negative anode
tips ‘(A and D) when the adjacent
tips (C and B) are at high positive
potentlals; however, the electrons
will take paths x further away
from tips A and D when tips C
and B assume lower potentials.
Electrons in no instance strike
anode segment tips B or C. This
explains how high frequency fluc-
tuations in potential between ad-
jacent capacitively-coupled anode
tips influence the electron paths
in such a manner that their
action on the potential of the
anode tips increases the initial
potential fluctuations, The vary-
ing magnetic field generated by
the changing current in the anode
segments may also influence the
electron paths.

Assuming the gap between the
adjacent anode tips to be of the
order of 25 cm, and a pulsed ap-
plied anode potential of 25,000
volts, the electrons will reach a
velocity of 9x10° cm/sec and will
traverse the region near the anode
structure in approximately 1°11x
10-1© sec; as this time interval
should not exceed one-tenth of a
cycle, the oscillation frequency may
be 900 megacycles. Output may
be obtained by electromagnetically
coupling a loop or open-ended ca-
pacitors to one or both of the
anode segments, The oscillator
can also radiate energy directly
and may for this purpose be mount-
ed in front of a reflector.

ELECTRONIC INDUSTRIES @ December, 1946

An alternative to the grid wires
is the coating of the cathode with
electron-emissive material on op-
posite sides only. A further modi-
fication of the oscillator structure
provides three or more evenly
spaced anode segments of equal
circumferential length, To pre-
vent overheating and wear of
anode segment tips A and D by
impinging electrons, these tips may
be made of a larger cross-section
than the remaining portion of the
anode segments-—C. W. Hansell,
RCA, (F) July 25, 1941, (I) June
18, 1946. No. 2,402,397.

Negative Feedback
Recorder

The capacitance variations be-
tween the grounded, moving stylus
holder 5 and the fixed capacitor
plate 14 control the resonant fre-
quency of the tank circuit of the
high frequency (for instance, 30 mc)
oscillator; its output, upon discrim-
ination serves to provide negative
feedback voltage for the driving
audio amplifier. It is an advan-
tage of this system that no cou-
pling is present between the audio
frequency driving coils and the
high frequency feedback circuit so
that shielding is not required.
Similar results can be obtained by
using a fixed-frequency oscillator
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and shifting the discriminator
characteristic by suitably inserting
the varying capacitance in the dis-
criminator circuit. " Both effects
may be combined to give double
output voltage amplitudes by us-
ing two fixed capacitor plates in a
balanced system where the oscil-
lator frequency and the discrim-
inator characteristic are changed
in opposite directions in response
to the displacements of the stylus.
Various shapes and ways of ar-
ranging and mounting the fixed
capacitor plate are suggested; it
may, for instance, be secured to
the permanent magnet if isolation
is assured—H. E. Roys, RCA, (F)
September 13, 1943, (I) May 28,
1946, No. 2,400,953.

Television Receiver Sereen

If certain ionic crystals which
are normally transparent to visible

An entirely new vista in cir-
cuit conception and devel-
opment now possible with
Victoreen sub-miniature
electrometer vacuum tubes.

Consider these factors for
research . .. laboratory . . .
production:

1. Low filament drain 10 milliamperes.

2. High input resistance 1016 ohms.

3. Versatility in instrumentation for
chemical, oil, nuclear physics
research, etc.

4. ldeal for electrometer applications.

5. Extreme portability—low battery

drain.

Available As

DIODES
TRIODES
TETRODES
PENTODES

P~ z_s T

Actual size

Victoreen hi-megohm resis-
tors are specially designed
for the hard applications
where stability with long life
is required. Designed for lab-
oratory use and fine instru-
mentation. Vacuum sealed in
glass to cover a range of
100 to 10,000,000 megohms.

Write for technical data book-
let on tubes and resistors.

=1 =]
THE VICTOREEN INSTRUMENT CO.

3800 PERKINS AVENUE
CLEVELAND 14, OHIO

)
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TELEVISION
—IT’S HERE!

Quoting—Television Broadcasiers Association)

Here's Your Opportunity fto
‘‘get in on the ground floor" and
prepare for great opportunities
ahead

NOW—for the First Time, CREI
Offers a Complete, Streamlined
Home Study Course in Practical

TELEVISION

ENGINEERING

Here is the basic, practical type of engi-
neering training that will qualify you
for a "key” job in the expanding Tele-
vision industry. Sooner or later you must
face Television—as a problem, or as an
opportunity. You can't rest on your
past radio experience. But, you can use
it as a firm foundation, upon which you
can add greater knowledge and ability
with the help of this new CRE! home
study course. It costs you nothing but
a few minutes’ time to get complete de-
tails. Write at once for FREE DETAILS
of the Television Engineering Course.
°
CAPITOL RADIO ENGINEERING INSTITUTE
Dept. EI-12, 16th & Park Road, N. W.
Washington 10, D. C.

Just Off the Press!
MAIL COUPON
FOR COMPLETE
FREE DETAILS

and Outline
of Caurse

| CAPITOL RADIO ENGINEERING INSTITUTE EI-12

| 16th and Park Road, N. W., Washington 12, D. C.
Gentlemen: Please send me complete details describ- [
ing the new CREI home study course in Practical

| Television Engineering. I am attaching a brief resume |
| of my experience, education and present position.

I Name

Member of National Home Study Council—National Coun-
cil of Technical Schools—and Television Broadcasters Assn.
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light are struck by a beam of ca-
thode-rays, X-rays, or by light of
suitable wavelength, a deposit of
opaque material called opacity cen-
ters is created in the crystal, the
degree of opacity depending on the
intensity of the incident radiation.
The opaque deposit can also be
destroyed by the same type of rays,
the degree of destruction in a given

| time interval depending on the in-

tensity of the rays and on the dens-
ity of the deposit already formed.

| Disappearance of the opaque de-

posit can be achieved, alternatively,
by positioning the crystal in an elec-
trical field at a suitable tempera-
ture, in which case the deposit
moves across the crystal towards
the positive pole where it disap-
pears leaving the crystal substan-
tially transparent.
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A single flat crystal, a mosaic of
simall crystals, or a microcrystalline
structure of this type substance
may be used in the screen of a tele-
vision receiver. Electron beam 7,
which is intensity-modulated by
the picture signal, scans screen 9,
causing its opacity to assume values
corresponding to the picture signal.
The electric field strength between
electrodes 10 and 11 as well as the
screen temperature are adjusted to
make the deposit move across the
crystal at such a speed as to arrive
at electrode 11 and disappear ex-
actly after completion of one frame
scanning period. It is then re-
placed by a new opacity center
starting from electrode 10. Light
source 12 will cause a picture to
appear on screen 14.

The picture repetition frequency
in this system can be much lower
than with conventional reception
methods, since the picture bril-
lance is held constant during the
complete frame scanning period
and no flicker occurs. The mini-
mum repetition frequency is de-
termined only by the requirements
of the eye to perceive continuous
movement, and may be approxi-
mately 17 to 20 frames per second.
Consequently, the frequency band
width necessary to transmit the
signal is less than in conventional
systems.

Alternatively the opacity center
may be removed by a different in-
tensity electron beam or by an elec-
tromagnetic radiation of specified

| wavelength. The extinguishing spot

ELECTRONIC INDUSTRIES o

is moved across the screen and 1s
closely followed by the modulated
spot which produces the opacity so
that the opacity again persists
throughout a complete frame scan-
ning period.

A. H. Rosenthal, Scophony Corp.
of America, (F) Sept. 21, 1943, (I)
March 19, 1946, Re. 22,734.

Aireraft Landing System

It is proposed to combine on a
cathode-ray tube screen indications
derived from radio signals received
on the plane and indications de-
rived from gyroscopic apparatus in-
stalled in the plane, to inform the
pilot of the position and orientation
of the plane. For example, a three
spot pattern may be produced on
the screen similar to the image ob-
served if three light sources are
viewed which are located at the
point where the plane is supposed
to make contact with the ground
and at two points located equal dis-
tances to the right and left, respec-
tively, of one point on the aircraft
approach path.

W. M. Hall, Research Corp., (F)
December 10, 1938, (I) May 14, 1946,
No. 2,400,232.

Largest Taxi Project
Approved by FCC

The largest taxicab radiotele-
phone project yet to come before
the FCC, the Yellow Cab Co.’s ap-
plication for land stations at Los
Angeles and San Francisco to com-
municate with a total of 1600 cabs,
has been approved by the FCC. The
experimental class 2 stations will
use 15227 mc, operating with 60
watts.

Ten other taxi companies in dif-
ferent sections of the country have
recently obtained FCC approval of
radiotelephone projects. They were:
Greyhound Cab Co. (Baltimore);
Yellow Cab Co. (National City,
Cal.); Hickey Cab Co. (Bridge-
port, Conn.); Libertyville, Ill. Cab
Co.; Checker Cab Co. (Milwaukee) ;
Lyndhurst, N. J. Cab Service; Yel-
low Cab and Checker Cos. (Albu-
querque, N. M.); Valley Cottage,
N. Y. Cab Co.; City Cab Co. (Falls
City, Nebr.); and Yellow and
Checker Co. (Flint, Mich.). Each
company applied for one land and
from three to 200 mobile units.

At the same time the commis-
sion granted the application of Dr.
George Weems, practicing physi-
cian of Huntington, Md., for a land
station and a mobile unit for his
own use in furnishing medical serv-
ice. The commission reports the
grant is the first for an individual
user of mobile service.
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YOU’VE EVER
GETTINC

Ask us to make your
springs for you. Find out for
yourself that we're pleasant
people to do business with . ..
that we make your springs exactly
the way you want them...and that—here
at Accurate — you receive intelligent coop-

eration, quality workmanship and on-time deliveries.

If you need engineering help, you'll discover that our
engineers can quickly help you determine the right

spring for your job. Perhaps our engineers can improve
your product’s performance through proper spring appli-
cation. You can’t lose.

ACCURATE SPRING MANUFACTURING (O.

3808 West Lake Street o Chicago 24, lllinois
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MEASUREMENTS
CORPORATION

U. H. F. RADIO NOISE and

FIELD STRENGTH METER

Model 58
FREQUENCY RANGE: 15 to 150 mc. Push-
button switching for ropid, occurate measure-
ment of noise levels or field strength.

SQUARE WAVE
GENERATOR Model 71

FREQUENCY RANGE: 5 to 100,000 cycles.

WAVE SHAPE: Rise time less than 0.2 micro-
seconds.

OUTPUT VOLTAGE: 75, 50, 25,15,10, 5 peak
volts fixed; 0-2.5 volts continuously variable.

MANUFACTURERS 113 s
standard signal Generators -
pulse Generators -

£M Signal Generators
Square Wwave Generators
yvacuum Tube Voltmeters

ield
Radio Noise & Fie
UHE rength Meters

Capacity Bridges
Megohm Meters
phase Sequence indicators

t
ision and FM Tes
Telev sgqmpmeni

MEASUREMENTS
CORPORATION

BOONTON NEW JERSEY
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WIDE READING
(Continued from page 17)

amplitude A has its maximum pos-
sible value A.

2 AT
A ,‘ o )

which decreases from 2v; at n 1
to 144 vy atn 4 and tends to v,
as n tends to infinity, Variation of

"0
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-
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Fig. 3——Relative amplitudc as function of load

the relative amplitude A/A. with

load for n = 1, 2, 4 and infinity is
illustrated in Fig. 3
The power
2n 4.1 0 — Gt
P G
by [ ) G d ]

dissipated in the circuit reaches a
maximum value of

4” n!2lln
P 2 L e
Puus \év'a'n+1(2n!)

when the circuit conductance G
has its optimum value

n

—
n+4+1

Gopt

The term following the multiplica-
tion dot in the expression for Pum.x
varies very little with n: it is unity
for n equal to 1 and n equal to in-
finity, and it reaches a maximum
of 1.103 for n equal to six. There-
fore, the maximum power available
from the negative conductance, N
is approximately equal to that
which would be expended in a con-
ductance of value a by a sinusoidal
oscillation of amplitude v;.

If an external load, G., is con-
nected to the oscillator it must be
substituted for the intrinsic con-
ductance, G, of the oscillator, while
the negative conductance, a, may
be changed to a’ — a-G to include
the intrinsic conductance of the
oscillating current. With these
changes, the formulas for P, Go;.

ELECTRONIC INDUSTRIES e

and P... will describe the transfer
of power to the external load Gu.
Fig. 4 illustrates the dependence
of P/P... on the ratio G./a’ (load
conductance: Gi. to negative con-
ductance a minus oscillatory circuit
conductance G) with four values of
n as parameter. The curves dem

10,

Py

et i e
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o2t

OSCILLATION
CEASES

" - A A N
02 04 06 08 10
Fig. 4—Dependence of power output on load

onstrate the faster decline of power
output with deviation of G./a’ from
its optimum values, n/(n+1), com-
pared with the behavior of a linear
power source,

The response of the oscillator to
a small external electromotive force
of different frequency (shot noise,
received signal in heterodyne oper-
ation, or side-bands in amplitude-
modulated operation) is treated.
Formulas for the amplitudes of the
self-maintained and of the forced
oscillations are evaluated.

MAGNETIC CONTROL
(Continued from page 73)

rent in L, bucks the field in Ly,
causing an increase in the anode
current of V. These unbalanced
anode currents then cause a net
output voltage to appear across R.

The circuit details are essentially
those of providing an efficient field
coil. The coil dimensions, depend-
ent largely on the size of the tube
itself, are those of a solenoid 3”
long with an inner diameter of
about 154¢”. They are usually sim-
ple air-core coils, although soft-
iron shields can be used over the
coils for magnetic shielding. Such
shields increase sensitivity about
50%. Though for a uniform field
over the entire axial length of the
cathode and anode, a coil of about
3” in length is required, shorter
coils may be used to produce re-
mote cut-off effects in the tube.
The anode of the tube should be
centered axially in the coil. When
more than one control coil is used
on a tube, the coils should be con-
centric.
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MIGRO-DIMENSIONAL

WIRE & RIBBON for
VACUUM TUBE
FILAMENTS & GRIDS

® Many sizes and alloys
for a range of applications
such as miniature tubes,
hearing aid tubes, low-
current-drain baftery tubes,
receiving tubes . .

Y © Melted and worked to
assure maximum uniform-
ity and strength. WIRES
drawn to .0004” diameter;
\ RIBBON rolled to .0001"

thickness . ..

—g
>

’ ® Wollaston Process Wire ‘

drawn as small as
.000010”; made to your

\ specifications for diameter

W\ and resistance.

meet individuol requirements.
Write for list of stock alloys.

SIGMUND COHN & CO.
44 GOLD ST. NEW YORK
SINCE @ 1901
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CONTROL UNIT
(Continued from page 69)

relatively simple because the con-
solette is practically complete in it-
self. Interconnections between con-
solette, power supply, microphones,
and other external equipment
should be made in conduit. Power
circuits should be separated from
audio circuits, and it is desirable to
have the high level and low level
audlo circuits in individual con-
duits. The conduit can enter the
consolette from either the rear or
bottom of the cabinet.

Ease of maintenance is obtained
by using a hinged top cover and
hinged chassis. Opening the top
cover gives access to plug-in capaci-
tors, tubes, push-button switches,
and relays. When the entire chas-
sis is thrown back, most of the wir-
ing is accessible. Also, in this posi-
tion, the mixers and lever switches
may be serviced. A rotary switch
on the panel is provided for check-
ing the condition of tubes. The
VU meter is connected into the
cathode bias circuits of the tubes
for this test, and the reading ob-
tained gives an indication of the
tube condition.

The consolette weighs approxi-
mately 180 lbs., and may be placed
on a standard desk. The power unit
weighs 75 1bs. and is 17 in. high by
17 in. wide, by 8 in. deep.

The chief . purpose of the con-
solette is for control of broadcast
studios, but the equipment is flex-
ible enough for other uses, such as
in recording studios. In a large
broadcast studio installation, a con-
solette can be used for each studio
control booth, all units feeding into
the master control equipment.

Press Wireless
Moves Engineering

The Engineering Division of Press
wireless Mfg. Corp., a subsidiary of
Press Wireless, Inc., is being moved
from its present Long Island City,
N. Y. location to the companys
factory in Hicksville on Long Island.
The move has been made to ex
pedite production. The executive
and sales offices will remain at 1475
Broadway, New York City

Industrial Ovens

Industrial Oven Engineering Co.,
Cleveland, Ohio, has shortened its
corporate style to Industrial Ovens,
Inc. The company has recently
occupied a new plant at 13825 Tris-
kett Road. Industrial heating and
processing equipment are the spe-
cialties of the organization.

New Models
Availahle Now

"ATR

QUALITY PRODUCTS

BATTERY ELIMINATORS

FOR CONVERTING A.C. TO D.C.

New Models . .. designed for testing

D.C. clectrical apparatus on regular

A.C. lines. Equipped with full-wave

dry disc type rectifier, assuring noise-

less, interference-free operation and

extreme long life and reliability.

® Eliminates Storage Batteries and
Battery Chargers.

® Operates the Equipment at Maxi-
mum Efficiency at All Times.

® Fu'ly Automatic and Fool-Proof,

: R
LOW POWER INVERTERS
FOR INVERTING D.C. TO A.C.
Another New ATR Model . .. designed
for operating small A.C. motors, elec-
tric razors, and a host of other small

A.C. devices from D.C. voltages
sources.

ATR
g

STANDARD AND
HEAVY DUTY INVERTERS

FOR INVERTING D.C. TO A.C.
Specially designed for operating A.C.
radios, television sets, amplifiers, ad-
dress systems, and radio test equip-
ment from D.C. voltages in vehicles,
ships, trains, planes, and in D.C.
districts.

WRITE FOR NEW CATALOG -~
JUST OFF THE PRESS!

e

AMERICAN TELEVISION & RADIO %

Quality Products Since 1931
QL PAUL ‘1, MINN, u.s. A)




MIDGET Double-
End Lug shown here.
Also available in
Single and Turret

Type.

The Answer to
Hundreds of Wiring Jobs

C.T.C. MIDGET
TERMINAL LUGS

Machined to
Guaranteed Tolerances

Now you can be sure of
having firmly swaged ter-
minal posts in the most con-
fined spaces. That’s because
these tiny, easy-to-solder,
silver-plated brass C.T. C.
Lugs are tested for tolerance
to +.002" and seat solidly in
the board.

One of the few possible
electronic and electrical ap-
plications listed here might
give you an idea . . .
Airpart, Aircraft & Alrway
Equipment . . . Communica-
tlons Systems . . . Electro-
Medical Apparotus...lgnition
Equipment...Telegraph
Apparotus ... Wiring Devices

Besides the cataloged lugs,
several non-standard tool-
ings are available for quan-
tity production to meet un-
usual conditions. Or, we can
quickly produce to any spec-
ification you desire.

A new C.T.C. Catalog is
on the press. Write for your
copy today.

Short Lugs

Corselt CT€ /ot
T/iee-. ay
CQm/mne/n/ Seveece

Custom Engineering, Standardized Designs,
Guaranteed Materials and Workmanship.

CAMBRIDGE THERMIONIC

CORPORATION
441 Concord Ave., Cambridge 38, Mass.

ENGINEERS STUDY TV
(Continued from page 64)

combination including both stand-
ard broadcast and FM and a record
changer, the viewing tube being a
10-in. semi-flat model.

Farnsworth also exhibited its
tunable, rotatable dipole antenna
which is electrically rotated by re-
mote control so as to permit best
signal pickup. Dipole arms may be
lengthened or shortened for tuning
purposes. A price of $62.50 has been
put on the equipment.

General Electric exhibited several
receivers including a large screen
Schmidt projection model. In addi-
tion, there was revealed a new
studio camera of unusually com-
pact design, mounted on a pedestal
which permits the camera to be
raised and lowered hydraulically
under the control of pedals. The
camera has a four-lens turret and
an optical viewfinder.

Sonora Radio and Television
Corp. exhibited three receivers, one
a console type with a 9-in. tube and
the other two being table models,
one having a 5-in. tube and the
other a 9-in. tube.

Giving no hint of large-scale pro-
duction soon to be inaugurated in
its new two and a quarter million
dollar plant, Philco exhibited no
new receivers, the only model on
view being a pre-war model
equipped with a 14-in. direct view
tube. Exhibitions for distributors,
which will reveal a complete line
of receivers, including table and
console models, direct view and
projection types, are scheduled for
early Fall.

Network carriers

A glimpse of what may be tele-
vision’s future, when programs can
be carried over coast-to-coast net-
works was furnished by the Ameri-
can Telephone & Telegraph Com-
pany’s exhibit. Transmission of
television programs over different
types of facilities, such as radio re-
lay, coaxial cable and telephone
wires, were demonstrated. Pro-
grams were fed to the Bell System
exhibit over a microwave channel
across mid-town New York from
the Long Distance building to the
Waldorf-Astoria.

The coaxial program of the Bell
System was illustrated by a large
map, showing what has already
been installed or is under construc-
tion, and what is planned for the
next few years. These coaxial cables
are installed primarily for urgently-
needed telephone circuits. With

special additional equipment, how-
ever, they can carry television pro-
grams.

The Bell System’s first microwave
radio relay system, to be completed
in 1947, between New York and Bos-
ton, was illustrated at the exhibit
by a diorama. An intermediate sta-
tion, similar to the seven located
on mountain tops along this route,
was featured. Initially each of
these stations, which are, on the
average, about twenty-five miles
apart, will be equipped for two-way
transmission with complete spare
facilities. A four thousand mc an-
tenna of the type to be used along
this microwave channel, was on
view.

Two television monitoring re-
ceivers were in operation, fed over
television transmission facilities
furnished by the Bell System and
so arranged that they could pick
up programs from different broad-
casters. In operation was the ac-
tual video amplifier used to feed the
television programs to the receivers
on display. This amplifier is the
same type as those used at inter-
vals of about one mile on ordinary
telephone wires to make them suit-
able for carrying television images.

In addition to the Intra-Video
System, Telicon engineers revealed
push button television channel se-
lector sets. A table model, the
“Ten”, featuring AM and FM radio
in addition to offering 6 by 8 in.
picture images will retail for ap-
proximately $425. The “Two Foot”
projection Telicon, giving home
movie size pictures will include
AM and FM as well as an automa-
tic record changer. It is custom
built and will sell for $2,640. Prices
for the “Fifteen”, 15 in. tube re-
ceiver and the “Twenty”, 20 in. tube
receiver will be $1,450. and $2,100.
respectively.

TBA'’s top engineering honor went
to the three engineers who worked
together to perfect RCA’s Image-
orthicon tube. Thus “for the out-
standing technical contribution to
television”, the Award was given to
Dr. Albert Rose, Dr. Harold Bell Law
and Dr. Paul Kessler Weimer, all
of RCA Laboratories, Princeton
N. J.

Rotom to Thermador

Thermador Electrical Mfg. Co.,
5119 District Boulevard, Los An-
geles, has taken over the Rotom
Mfg. Co., Alhambra, California. The
Rotom company has long manufac-
tured fractional horsepower motors
and will continue to do so in its
Alhambra plant.

ELECTRONIC INDUSTRIES @ December, 1946



ELECTRONIC FORUM
(Continued from page 47)

are capable of handling transient
wave forms. The convenience of
precision single-excursion sweeps
with a high ratio of operate re-
store time was mentioned. Acces-
sory circuits such as lockout, sweep
delay and timing circuits have been
found to be essential for some pur-
poses. Methods for designing a labo-
ratory instrument capable of han-
dling fast rising pulses as well as
slower wave forms were discussed.

Applications of the Pressuregraph
(an electronic instrument for indi
cating static or dynamic pressures
in internal combustion engines,
pumps or any device which is sub-
ject to pressure variations) were
described by A. Crossley (Electro-
Products Labs.). The use of a dia-
phragm producing a change in ca-
pacitance in a bridge circuit, causes
modulation of a high frequency
carrier. The modulated wave is
amplified and visualized on an os-
cillograph. This system provides
means whereby a static pressure
calibration will suffice for both static
and dynamic observations. The
negligible inertia of the diaphragm
permits true studies of transient
pressures, such as met with in in-
jection pumps, oil lines or other
hydraulic or gas systems subject to
unusually fast pressure variations.

Microwave relays

In a paper “A Microwave Relay
Communication System” by G. G
Gerlach (RCA-Victor), the experi
mental results obtained with a
4000-mc relay system connecting
New York and Philadelphia were
described. This system has a fre-
quency modulated subcarrier which
in turn is used to frequency modu-
late the final carrier. Demodula
tion to the sub-carrier frequency
is carried out at the relay stations,
Similar microwave relay equipment
will be installed by (Western
Union) in a eircuit connecting New
York, Washington and Pittsburgh.

“Ignitron Converters for Induc:
tion Heating” by R. J. Ballard and
J. L. Boyer (Westinghouse) de-
scribed a new type of converter
used with vacuum tube oscillator,
particularly suited for heat treat-
ing, which makes it possible to sup
ply this entire field of induction
heating and melting with power
from electronic equipment, A new
circuit, is used, called the cycloin-
verter in which three phase, sixty
cycle power is converted to single
phase power at a higher frequency
by means of a single conversion

ELECTRONIC INDUSTRIES @ Dccember, 1946

/%6 The NEW

Western Electric
10 KW FM Transmitter

An Ousstanding Feature—full tube visibility. You get it in
all the FM transmitters in Western Electric’s new line.

You also get many other important features you want,
such as unexcelled performance. ..large, easy-to-read meters
--.access to components. .. and striking, modern appearance
with prominent display of your station call letters.

For details, write Graybar Electric Co., 420 Lexi
Ave., New York 17, N. Y z, i St exmgton

ASK YOUR LOCAL Grayb_aR

BROADCAST REPRESENTATIVE

Materials for potting, dipping or impreg-

nating all types of radio components or all

kinds of electrical units. ® Tropicalized

é_ "‘;R% fungus proofing waxes. ¢ Waterproofing
YEARS E finishes for wire jackets. ® Rubber finishes.
%QQIK&\ ® Inquiries and problems invited by our en-

gineering and development laboratories.

Zaphar Mills, Inc. has been known for its dependable service and

unifarmity of product since 1846.

ZOPHAR MILLS, Inc.

ESTABLISHED 1846

117 26th STREET, BROOKLYN, 32 N. Y.



... are the answer
e —
to any network problem
= SHARP CUT-OFF
® LOW INSERTION LOSS
HUM PROOF
COMPACT
HIGH STABILITY

3223-9 WEST ARMITAGE AVENUE

12

Toroidal Coils

Inductance—! MHY to 3 HYS
Frequency—300 ¢y. to 30,000 cy.
1Q"—~55 ot 1000 cy.; 150 ot 3000 cy.

Ask to be put on mailing list for complete
catalogue of coils and filters.
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Actual measurements taken on
Toroidal Coil Filter manufactured
by Burnell & Co.

8 !{ g e Designers and Manufocturers
G. of Electronic Products

10-12 VAN CORTLANDT AVE. EAST, BRONX 58, N. Y., SEdgwick 3-1593

Absolute thoroughness in design and manufacture is one part of Electronic

Engineering Company policy. The other part is detailed inspection at every

manufacturing phase. This is your assurance of dependable performance—

because every Electronic Engineering transformer gets

this Inspection Plus.

‘*SPECIALIZED

q

ENGINEERS"

CHICAGO 47, ILLINOIS

Dr. Ladislaus Marton, known for
his work in developing the elec-
tron microscope, has been appoint-
ed principal physicist in the elec
tronics section of the National
Bureau of Standards, Washington,
D. C. Dr, Marton joins the bureau
from the faculty of Stanford Uni
versity, where he was associate pro-
fessor of physics and head of the
division of electron optics,

Or. L. Marton DOr. H. K. Skramstad

Dr. H. K. Skramstad has been ap
pointed chief of the guided missiles
section of the National Bureau of
Standards, Washington, D. C. He
joined the bureau in 1935 as a
rhysicist in the aerodynamics sec-
tion, and during the war worked
on the development of the BAT, a
radar-guided bomb,

Dr. B. J. Miller has been appoint-
ed chief of the recently organized
guided missile electronics section
of the National Bureau of Stand-
ards. The section is concerned with
the electronic and servo-mech-
anism phases of guided missiles,
research and development of which
is the primary responsibility of the
Bureau’s guided missile section.
As a physicist in the Ordnance De-
velopment Division of the Bureau,
Dr. Miller played an active part in
research phases of the radio prox-
imity fuse.

Eugene Somoff has been appoint-
ed to the newly created post of
technical service engineer at the
American Standards Association
New York, During the war he
served as a Russian translator for
the Army, and was administrative
assistant in the translation unit of
the Air Service Command, Fair-
field, O

Joseph Collins has been appoint
ed chief engineer of the Aerovox
Corp., New Bedford, Mass, He was
head of the electrolytic engineer-
ing division at Aerovox since 1938,
and prior to that time was in
charge of electrolytic engineering
at Sprague Electric Co.
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Durable,

freezing, easy to replace.

calorized-copper tip—non-

Excellent heat conductivity from heater
to tip by machined, calorized tip seat.

Famous, long-lasting Colrod* heater for

rapld, continvous flow of heat.

Low heat loss with dead-air-space insula-

tion between conductor and shell.

@ For complete information on this
new, outstanding line of soldering
irons, ask your G-E Apparatus Dis-

tributor for free Bulletin GEA-4519.
Or, write General Electric Company,

Schenectady 5, N. Y.
*Reg. U.S. Pal. OFf.

GENERAL ) ELECTRI

675-147-87¢

magnetic
lron
powders

Uniformly high magnetic performance, exceptional
Q and high permeability of the wide variety of
Mepham magnetic iron powders (hydrogen re-
duced) suggest their use for high-frequency cores,
core material, tele-communication and magnetic
applications. Production is strictly controlled—prices
are attractively low . . . Consult the Mepham

Technical Staff—send for literature.

- G.S. MEPHAM CORPORATION
Established 1902 o East St Lovuis, lllinois
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o [T COSTS LESS
o IT'S SMALLER
o IT'S LABOR-SAVING

NEW
iSeletronf« SM1

MINIATURE

SELENIUM RECTIFIER

ONE STUD, two quick soldered connections and it's in! Usually
costs less than the tube and socket it replaces. Campact—less than
1 cubic inch! Instant starting, cooler operation and longer life.

Radio Receptor, famous for Seletron built-on-aluminum selenium
rectifiers now offers this MINIATURE unit to replace rectifier tubes
in radio sets, amplifiers and other electronic devices.

Clicks with radio users because it has no fragile parts . . . elimi-
nates rectifier tube replacements . .. helps batteries last longer.

Submit your problems. Write for details.

"Reg. Trode Mark

SELETRON
Selenium Rectifiers
for Radio Circuits "
' s | i
b 2 AN
o 3 A ~
14 X ! -_J —
DOUBLER CIRCUITS
| ’ 1o et
d
3'_‘]‘ Tl
g e
HALF WAVE

“Radia Recoptor Co., Inc., Depr. S:9
251 Wast 19th S, New Tork 11, WY, SELETRON DIVISION

e focts on rew miione Seovon R ADIQ RECEPTOR CO..Inc.

Rectifiar

Nome. Tivle 9

Compony. Since 1922 In Rodie ond Electrenics .
Address == 251 W, 190N S0, © Mew Yerk 11, N Y -~
Ciry. - __Lone__Stare_




Many Radio Uses for Cellunsuede
FLOCK

1 Coating cabinet interiors dissi-
pates reflections and adds
acoustical qualities.

2 Coating the edges of adjoining
parts before assembly elimi-
nates vibration.

3 Coating  phonograph  turn-
tables adds a soft non-scratch-
ing cushion for records. i

A triol opplicotion will show you 4 Coating cabinet bases lends a
how eosily this versotile materio soft, velvety “feel” and pro-
moy be handled how procticol tection to table and desk tops.
it is for the obove mentioned uses 5
Both Cotton ond
Rayon Flock ore
ovailable immedi
ately in o voriely
of colors

Coating wire grills adds a
smart finish at low cost.

Write for
Free Booklet
ond Prices
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for everyihlng Equipment for Research
Development « Maintenance

Largest Stocks - Complete Service
From one Central Supply Service

Leading industrial and engineering firms depend %75 4;‘??2_@4;;",

on the ALLIED Catalog as their Buying Guide " R

for everything in radio, electronics and sound.

Lists more than 10,000 quality items . . . radio Sound Equipment
and electronic parts, vacuum tubes, tools, test See ALLIED'S wide selection
tastruments, audio amplifiers, accessories . . . of Intercom, Paging and Pub-
complete lines stocked by a single reliable source. lic Address systems. Models

for every industrial purpose.

Try ALLIED'S expert, specialized industrial
service. Send for FREE Catalog now!

Send for
5um¢té¢'“9 cn Radéo and Electronics b ?
ALLIED RADIO CORP. ALLIED

833 W. Jackson Blvd., Dept. 32-M-6, Chicago 7, lllinois .34 1Ke1¢c]
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Leslie G. Thomas has been elect-
ed vice-president in charge of man
ufacturing of the Solar Mfg, Corp.
New York, and will supervise pro-
duction at the company’s plants in
Chicago, Bayonne and North Ber-
gen. Recently he was vice-presi
dent and works manager of the
International Resistance Co., Phila
delphia. Don Corson, former sales
manager of the power division of
Aerovox Corp., has been appointed
manager of the special products di
vision at Solar. Corson was also
sales manager of the power factor
division at Cornell-Dubilier Electric
Corp.

A

Leslie G. Thomas Don Corson

F. Ellis Johnson has been ap-
pointed head of educational activi
ties at the Hanford Engineer
Works, Richland, Washington, He
was formerly dean of the colleges
of engineering both at the Univer-
sity of Missouri and the University
of Wisconsin. Hanford Engineer
Works, organized by DuPont for
the development of atomic energy
has been recently taken over by
General Electric Co.

Milton Lauer has been appointed
to the newly created post of prod-
uct manager of the radio tube di
vision, Sylvania Electric Products
Inc., Emporium, Pa. For one year
during the war he served as chief
of the production scheduling and
distribution unit, electron tube sec-
tion, radio and radar branch of the
WPB in Washington.

-

Milton Lauer Ray C. Blerman

Ray C. Bierman, formerly chief
engineer with Permoflux Corp., has
joined the staff of Webster-Chicago
Corp., Chicago, as senior electrical
engineer, Bierman was previously
a broadcast engineer with NBC
and ABC.

ELECTRONIC INDUSTRIES @ December, 1946



Dause L. Bibby has been promot-
ed to manager of manufacturing,
engineering and research at the
Poughkeepsie, N. Y., plant of Inter-
national Business Machines Corp.
Previously he was executive assist
ant at the company’s Endicott,
N. Y, plant,

Paul K. Povisen has been made
assistant to the president of the
Galvin Mfg. Corp., Chicago. He was
formerly vice-president in charge
of production and engineering for
the J. I. Case Co., Racine, Wis.

Jerome R. Steen, formerly asso:
ciated with General Electric Co,,
has been appointed director of
quality control for the lamp, fix
ture, wire products, tungsten and
chemicals, radio tube and elec-
tronic divisions of Sylvania Electric
Products, Inc., Emporium, Pa, Join-
ing Sylvania in 1931, he was ap-
pointed manager of the quality
control engineering department,
radio tube division, in 1944,

Samuel Lubin

Jerome R. Steen

Samuel Lubin has joined the field
engineering department of Sprague
Electric Co., North Adams, Mass.
and will locate In Washington,
D, C., where he will be in charge
of contacts with all government
agencies and laboratories including
the Navy department, Signal and
Air Corps, and the departments of
the Interior, Commerce, and Agri
culture. He was formerly with the
new development section of the
Technical Standards division of
REA.

Wells Davis has joined the staff
of Battelle Institute, Columbus, O,
where he will be engaged in elec-
tronics research, He was associ-
ated with the department of elec
trical engineering at Ohio State
University for the past seven years,
and prior to that was an engineer
with GE.

Robert M. Bennett, Jr.,, has been
appointed chief engineer of the St.
Louis Microphone Co., St. Louis.
While in the service, Bennett was
stationed at the Radiation Labora-
tory of M.IT., doing engineering
work,

ELECTRONIC INDUSTRIES o

December, 1946

The FINEST MICROPHONES
T forP.A.«/RECORDING

AMPERITE
VELOCITY

MICROPHONE
WITH

PATENTED

ACOUSTIC & !
commsmon‘. ">

- N

DYNAMIC
WITH NEW
SUPERIOR
ELIPSOID
PICK UP
PATTERN!

AMPERITE KONTAK MIKES
IDEAL FOR AMPLIFYING

g STRINGED
> / » %
ASK YOUR JOBBER .

INSTRUMENTS

USED WITH ANY AMPLIFIER
AND WITH RADIO SETS. "‘

. WRITE FOR FOLDER

AMPERITE -

561 3RCADWAY

Here is your chance to secure those
hard-to-get tubes you need. STANDARD
ARCTURUS places at your disposal a
diversified supply of tubes of every type
and description — both War Assets
Administration surplus and regular
stock. Every tube is subjected to rigid
testing and servicing, including
packaging.

(,TU/;
v“ ".r '

q-o--1u(-ou|p ovin

| WAR ASSETS ADMINISTRATION AGENCY
°  Coatroet No. WAS (p) 146

NEW YORK

Align Yourself
with

ARCTURUS

—The Oldest Name
in Radio Tubes!

The supply of some types is limited.
To get the STANDARD ARCTURUS
monthly announcements of available
types of War Assets Administration
surplus tubes, clip the coupon below
and mail it @ once with a complete list
of your requirements.

FILL IN & MAIL TODAY

Standard Arcturus Corp., 101 Sussex Ave,,
Newark 4, N. J.

Please send me monthly lists of avoilable
W.A A tubes,




4 Well Known Name in Radio for Over 20 Years”
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NO,
1
oA st @@Hﬁ@ﬁa powers the finest ;“
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To provide reliable power for their fomous mobile
transmitters, Federal Telephone and Radio Cor-
poration standardizes on CARTER GENEMOTORS.

Federal transmitters are olways
: ready for instant action . be
¢ cause CARTER GENEMOTORS
supply instant power] Guaran-
teed for over 100,000
transmissions a
decade of aver-
L oge usel

4

41,5
“ Full Power &\V

in 3/10ths
aof a Second!

<€The power
'™ is there
when yau go
an the air!

—
WRITE FOR
ILLUSTRATED CATALOG

éIﬁ@Qﬁﬂiﬂkﬁ?Dﬁ' (0),

GENEMOTOR

2648 N. MAPLEWOOD AVENUE « CABLE:

THE DEPENDABLE VARIABLE
MICA CAPACITORS

Our CN-351 series are efficient RF trimmer
capacitors. Qur CN-55 series are dual IF padder
capacitors (the latter series may also be had with
two fixed series capacitors).

For full details, quotations and deliveries:

CRYSCON, Inc.

UNIONVILLE, CONN.
TELEPHONE — FARMINGTON 599

sz.:.
jﬁg\c RYSTAL RESEARCH
LABORATORIES

INC.

19 ALLYN ST., HARTFORO, 3, CONN., PHONE 7-3215
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James L. Middlebrooks, who was
appointed director of engineering
of the National Association of
Broadcasters in June, has been ap-
pointed chief facilities engineer for
the American Broadcasting Co.,
New York.

Ben Adler, former chief facilities
engineer at the American Broad-
casting Co., has been elected vice-
president in charge of engineering
of the Transmitter Equipment Mfg.
Co., Inc., New York. Adler holds
patents on geophysical methods, a
large screen television projection
system and a synchronizing sys-
tem, and in 1942 was appointed
manager of test and measuring
equipment section for RCA.

Ben Adler

Edwin Moran

Edwin Moran has been appointed
to head the industrial and com-
mercial activities of Honovia Chem-
ical and Mfg Co., Newark, N. J.
He was formerly vice president of
Sperti, Inc.

Alois W. Graf, chairman of the
Chicago section of the Institute of
Radio Engineers, has opened an
office in Chicago for the practice
of law in patent and trade-mark
cases. Graf is a member of the
executive committee of the Illinois
Engineering Council, and is active
in the Chicago Technical Societies
Council.

Dr. Ralph Galbraith, contributing
author of “Principles of Radar,”
has been appointed professor of
electrical engineering and chair-
man of the department at Syracuse
University, Syracuse, N. Y. Gal
braith, who is a member of the
AIEE., will succeed Professor
Charles Henderson, who has relin-
quished the chairmanship due to
ill health.

Louis Gerard Pacent, president of
Pacent Engineering Corp. and a
well known consulting engineer, has
been appointed a member of the
Board of Examiners of the Amer-
ican Institute of Electrical Engi-
neers, Pacent, who is a fellow of
the AIEE. and the IR.E, wil
represent the radlo engineering
profession in his new capacity.

December, 1946



NEW BOOKS

Reference Data for
Radie Engineers

2nd Edition. Published by Federal Telephone
and Radio Corp.,, New York, 1946. $2.00,
336 pages.

The second edition of this ref-
erence book for research, develop-
ment, production, operation, and
education of electronic technics,
brings up to date the chapters on
microwaves through declassifica-
tion of war developments, and pre-
sents much additional data along
with all the material of the first
edition. The manual has been com-
piled by the editorial staff of Elec-
trical Communication, the techni-
cal Journal of the I.T.&T. The
arrangement of the book remains
unchanged.

General information, tables on
“Engineering and Material Data”
are followed by chapters on “Audio
and Radio Design” and ‘“Rectifiers
and Filters.” A chapter on “Iron-
core Transformers and Reactors”,
describing power transformer de-
sign has been added. The theory
of vacuum tubes and design meth-
ods for amplifiers are discussed in
detail. Data on cathode ray tubes
has been expanded.

A new chapter on room acoustics
presents the more important con-
siderations and tables on rever
beration and required power levels
for PA equipment. Wire transmis-
sion and rf transmission lines are
treated in detail. The revised wave-
guide chapter includes equations
for rectangular and cylindrical
guides as well as illustrations of
fileld distribution patterns. The
material on radio propagation and
radio noise has also been revised.
Mathematical expressions and
tables are given for antennas and
arrays. Electronic integration and
differentiation, relaxation oscilla-
tors, and Fouvier analysis of com-
mon wave forms are contained in a
chapter on non-sinusoidal wave
forms. Mathematical formulas and
tables are included in the remain-
ing chapters of the book.

Heaviside’s Electric
Cirenit Theory
By H. J. Josephs, Published 1946. Chemical
Publishing Co. of N. Y, Inc.,, New York, 115
pages.

This monograph is based on an
“Out-of-Hours” course of lectures
delivered by the author at the Post
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Indicates in linear
response,onscreen
of cathode ray os-
cillograph, the
pressure - time -
curve of any inter-
| nal combustion en-
gine, pump, air-
line, or other pres-
sure system where
pressure measure-
ments are desired.

duce battery drain.

| New! PRESSUREGRAPH

LINEAR PRESSURE — TIME — CURVE INDICATOR

Covers wide range of engine speeds and pressures up to 10,000
p.s.i. Screws into cylinder and can be calibrated using static pres-
sures. Vibration-proof. Accurate, dependable for frequent engine
tuning. SIMPLE OPERATION — ONLY ONE CONTROL.

Also Ploneer Manufacturers of

THE FAMOUS Z£ZCSZLC— BATTERY ELIMINATORS

A complete line—Models for use anywhere beyond high line connections (operate from 6
volt battery) —Others for operation from 110 volt AC. Improve radio reception. Greatly re-

For complete information write

ELECTRO PRODUCTS LABORATORIES

i 549 W. RANDOLPH ST., CHICAGO 4, ILL.

Phone STAte 7444

IF YOUR NEEDS in radio or
sets or
available

electronics
equipment are

parts,

‘ % Literature and full information

lo on ANY manufacturer's products
will be sent promptly on re-
quest. Wire or phone for quick
action.

% Our big bargain counters are
loaded with new parts and un-
usual
quiring
displays.

special
minds

equipment. In-
enjoy these

anywhere,
sove time by phoning |

you'll

or wiring Nework
Electric. Tremendous,
up-to-the-minute stocks
are maintoined in all

three stores.

COMPETENT TECHNICAL MEN
handle your inquiries intelligently
and promptly and can quote prices
and delivery dates on specific mer-
chandise. Orders shipped same day.
When writing address Dept. p3.

31 mathen 5t
(hicage &

e

N.Y.C.Stores:115 W. 45th St. & 212 Fulton St,
Offices & Warehouse: 242 W. 55th St., New York19

p.A. Depts. in
al stores. Set
& Appl. Depts.

on the following:
re

in N Y. C.
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Office Research Station in Great
Britain. The scheme adopted is to
base electrical circuit theory on a
far reaching theorem reconstruct-
ed from scattered papers of Heavi-
side and called by the author
“Heaviside’s Last Theorem.”

The introductory paragraph de-
scribes the breakdown of the clas-
sical method for finding the tran-
sient and steady-state solutions of
involved circuits and indicates the
advantages of Heaviside’s scheme.

There follow chapters on the ex-
pansion theorem, ladder networks,
Heaviside’s last theorem, Carson’s
integral equations, the establish-
ment of operational formulas and
a discussion of transmission lines
and the application of modern the-
ories of integration to the solution
of circuit problems. The book is
tion.

Radio’s Conguest of Space
By Donald McNichol. Published by Murray

Hill Books, Inc, New York 16, N. Y. 1946. $4.00.

374 Pages with many photographs and
sketches.

Although this pioneer radio en-
gineer-historian disclaims any at-
tempt to romanticize the history
of radio, this “prosaic” record of
achievement by the more than 500

experimenters, whose efforts have
been identified by name, and of
the hundreds of items that make
up the science of radio, cannot
help being more interesting than
the ordinary romance. The au-
thor by his first hand contact with
many of those whose contributions
are listed, has assembled an au-
thentic record of a fifty year ac-
tive development period, follow-
ing a couple of hundred years of
more or less isolated events. He
has used a style and approach to
the subject that denotes good judg-
ment in analyzing the development
of items that had so many claim-
ants for the “who done it” honors.
The art is admirably covered, es-
pecially the earlier fundamentals,
but even a few of the recent war-
time developments are mentioned.
While this book is not an engi-
neering design treatise, its avail-
ability to numerous wartime re-
search groups might have called
attention to several earlier prin-
ciples which, all but forgotten,
were reinvented again. It is good
reading for all—the old-timers
who were in the game before 1941
and the newcomers who can thus
easily get the background of this
most interesting art.

DIVISION

0/ derecce (o efn(/mi/l(y”

CARTER RADIO DIVISION
PRECISION PARTS CO.
213 Institute Place
Chicago 10, lllinois

Write for full details
and catalogue today

Capacitors, Their Use in
Electronic Cireunits

By M. Brotherton, Bell Tel. Laboratories. Pub-
lished by Van Nostrand Co. Inc., New York,

N. Y. 1946. 107 + VI Pages. 32 lllustrations.
$3.00.

Designers of electronic systems
so often are concerned with the
“important” components of a cir-
cuit that they disregard the rou-
tine items—such as the selection
of the most suitable capacitor
types. When it is recalled that
such tactics have resulted in the
general opinion among servicemen
that capacitors should be checked
first after circuits fail, it is refresh-
ing to come upon this little manual
written in such an interesting
style, which shows that “defective
capacitors are rarely traceable to
limitations of the capacitor art per
se. The responsibility usually lies
with ignorance carelessness or an
uneducated sense of economy”.

Characteristics under steady dc
and ac loads are described; fol-
lowed by a review of the features
of all common types. A final chap-
ter on “Twenty Keys to the Right
Capacitor” provides excellent read-
ing for all designers.

NEWS OF INDUSTRY
(Continued from page 81)

quality amplifiers designed to take
full advantage of the high fidelity
characteristics inherent in FM.
WBEN will broadcast on a fre-
quency of 92.1 mc. At the present
time, WBEN’s plans are that no
FM programs will be a duplication
of the AM broadcasts.

WBNY, another pioneer of FM
in Buffalo, expects to initiate FM
service shortly after the first of
the year. Station manager Albert-
son, anticipates an FM coverage of
approximately 12,000 square miles.
The FM transmitter is a General
Electric 10 kw set feeding a 6 bay
turnstyle antenna with a total
elevation of about 2,000 ft. above
sea level.

Wheelco in Indiaua

In order to better serve Indiana,
western Ohio and Kentucky terri-
tories, Wheelco Instruments Co,
Chicago, has established a district
service office in Indianapolis at 107
So. Capitol Ave. The office will be
under the direction of John E.
Anderson. The Indianapolis office
will control a sub-office in the
Temple Bar Building at Cincinnati.
It will be under the direction of
L. A. Wallingford.
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PRODUCT]ON

4, 000 Parts Per Day 5 &v%
with DI-ACRO Bender 77/ VA
“Enclosed are pictures taken 2 \,A A‘l )
in our plant which prove the "
DI-ACRO Bender will do a real p:oducnon job. We are
making 4,000 completed parts per day which is competitive
to most Powcr Presses.” (Name on request.)
Here is an example of “DIE-LESS DUPLICATING” typical
of agreat variety of formed parts readily made with DI.ACRO
Precision Machines,—Benders, Brakes, Shears. Picture below
shows an acute right angle bend and photograph above shows

the finished part formed to die precision. Women operating
DI-ACRO UNITS maintain a highout-put on production work.

Send
for

348 EVIGHTH AVENUE ° LAKE CITY, MINNESOTA

. AGAIN and AGAIN
We Hear It Said...

THERMOSTATIC

SOLDERING IRONS
\ARE THE BEST AT ANY PRICE!”

MI’. H. B. K. of Long Branch, N. J.* savs, "'l am
employed as a radio mechanic at the Signal
Corps Laboratories at Fort Monmouth. In my
work I have many times used Kwikheat Solder-

SIX ing lrons. | had never seen, nor heard of your
TIP irons until I came here, but 1 am certainly con-
vinced that they are the best irons lhal can be

STYLES oblained. They (Kwikheats) are a real pleasure to

work with. * Leller on file at our office

Check These Many KWIKHEAT Features...
Thermostatic Control e  Heats in 90 seconds
Light weight (13'% ozs.) ® Cool, protecting handle
Six interchangeable tips ® Tips need less dressing
Power cost reduced

225-Watt Lis1 $11.00 ® 450-Watt List $14.50

et

THERMOSTATIC

K““S/OI.DERI NG IROII

A Division of SOUND EQUIPMENT CORP. OF CALIF. « 3903 San Fernando ld,, Glendole 4, Colif.
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HIGH-ACCURACY
DIALS
AND SCALES

With Economies in Production

IF YOU are in the market for dials,
scales, or indexes of highly accurate

markings or graduations, consult us.

Our Linotone Process makes it possible
to combine economy of production with
extreme accuracy in concentric and cu-
maulative measure.

By the Linotone Process cylindrical,
spherical and flat surfaces can be gradu-
ated on practically any solid material

with equal accuracy and clarity.

Our process has solved many manufac-
turing problems which could not be met

bv other means.

If accurate dials, scalcs. or other gradu-
ated surfaces or contponents are required
in any of your products, send us a blue-
print with data on quantities involved
we will promiptly send you an estimate of
what the Linotone Process can do for you.

LINOTONE—4 High Precision

Engraving Service for Industry

LINOTONE CORPORATION

A Division of Mergenthaler Linotype Company

563 West 35th Street, New York 1. N. Y.
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. . . our greately increased production on Simpson Model
260 makes it available to you NOW at your jobber's

The Simpson 260 is easily the world’s most popular set tester for
television and radio servicing. You cannot touch its precision, its
useful ranges, or its sensitivity in any other instrument selling for the
same price or even substantially more.

It has been a long time since we have been able to produce enough
260’s to meet the demand, because the 260 has consistently out-sold
every other remotely similar test instrument. The reason is simple:
it out-performs and out-values them all. Simpson advanced engineer-
ing and unyielding standards of quality and precision manufacture
enable it to stay accurate under conditions ordinary instruments can-
not survive.

Incidentally—production on other Simpson instruments is clear-
ing, too. We feel confident that it will not be long before you can
buy those Simpson instruments you have waited for.

Ask your jobber for the Simpson 260—he has it now!

SIMPSON ELECTRIC COMPANY
5200-5218 W. Kinzie St., Chicago 44, Ill.

120

SIMPSON 260, HIGH SENSITIVITY SEY TESTER
FOR TELEVISION AND RADIO SERVICING

Ranges to 5000 Voits—Both A.C. and D.C.
20,000 Ohms per Yoit D.C.
1000 Ohms per Yolt A.C.

At 20,000 ohms per volt, this instrument is far
more sensitive than any other instrument even ap-
proaching its price and quality. The practically
negligible current consumption assures remarkably
accurate full scale voltage readings, Current read-
ings as low as 1 microampere and up to 500 milli-
amperes are available.

Resistance readings are equally dependable. Tests
up to 10 megohms and as low as 14 ohm can be
made. With this super sensitive instrument you
can measure automatic frequency contro! diode bal-
ancing circuits, grid currents of oscillator tubes
and power tube, bias of power detectors, auto-
matic volume control diode currents, rectified radio
frequency current, high-mu triode plate voltage
and a wide range of unusual conditions which can.
not be checked by ordinary servicing instruments.
Ranges of Model 260 are shown below.

Price, complete with test leads ............... $38.95
Carrying case ..o PN et )
Volts D.C. (At 20,000 Volits A.C. (At 1,000
ohms per volt} ohms per volt) Output
25 25 25 Y.
10 10 10
50 50 50 V.
250 250 2% V.
1000 1000 1000 V.
5000 5000 5000 V.
Milli- Micro-
amperes amperes Ohms
D.C.
10 100 0-1000 (12 ohms center)
100 0-100,000 {1200 ohms center)
500 0-10 Megohms (120,000 ohms center}

(5 Decibel ranges: —10 to +52 DB)
ASK YOUR JOBBER
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Model 2450 \ |-
ELECTRONIC TESTERY = 2

There’s never heen a tester like this!

lere's a tester with dual voltage regulation of the power
supply DC output (pesitive and negative), wilfn line
variation from 90 to 130 Volts. That means calibration
that stays “on the nose’! That means broader service from
a tester that looks a8 good as the vastly improved service
it provides. This model includes our Hi-Precision Resistor
which outmodes older types.

HIGHLIGHTS — 42 ranges: DC and AC. Volis: 0-2.5-
10-50-250-500-1000  » DC MILLIAMPS: 0-0.1-1.0-
10-50-250-1000  »  OHMS: 0-1000-10,000-100.000
MEGOHMS: 0-1.10-100-1000 « CAPACITY IN MED:
0-.005-.05-.5-5-50 « LOAD IMPEDANCE: 51 meg-
ohms on DC Volts + CIRCUIT LOADING: Low
frequencies. Circuit loading equal to 8 megohms shunied
by 35 mmfd. lligh frequency cirenit Ioachng equal o 8
megohms shunted by 5 mmfd.

Detailed catalog sheets on requeest.

Zm /éuzdd
“Triplett

ELECTRICAL INSTRUMENT (0. s.urrron. omio

™ BAACH- INTERNATIONAL

EIGHT HEAD
HOT-CUT FLARE MACHINE
L ]

Automatic throughout.

Can be synchronized with auto-
matic Stem machine.

Accommodates eight full lengths
of glass tubing.

Cuts off and flares in one op-
eration.

Production 1250 flares per hour.

Made in two sizes: Miniature
machine, for miniature flares and
fluorescent starters, and Stand-
ard machine for standard size
lamps, fluorescent and radio

Page after page
of practical ideas
for the smoother,
safer, simpler

functioning of all tubes.

d““‘ ':“"‘9' of °m Range of Standard Machine:
e!)o L Glass tubing 35 to 42 gauge
office-to-factory. Longth of sk %o i 36
Have a copy on Forms flares up to 47 mm diameter

Net weight 1500 pounds
the desk of all Al 5 i
your key men!
Write today for ) INTERNATIONAL
o FREE COPY g MACHINE WORKS

| Manufacturers of High Vacuum Pamps, Automatic Machinery for
Incandescent Lamps, Electronie Tubes since 1916.

2027-46TH STREET, NORTH BERGEN, N. J.,, USA.

EVER READY .Cate! CORP.
151 EAST 25th STREET NEW YORK 10, N. Y. Tel. UNion 3-7412, Cable Address “Intermach’ North Bergen, N. J.
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Diathermy at 3,000 Mc¢

The FCC has concluded tests on
a Raytheon diathermy machine
which operates in the 3,000 mega-
cycle band, and the Commission is
working with Raytheon on the
question of where to place such
high frequency diathermy appara-
tus in the spectrum. Top FCC en-
gineering officials stated that Ray-
theon was giving its whole-hearted
cooperation on the experiments
with the diathermy apparatus to
avoid all possible interference to
radar operations in that micro-
wave band. In addition, the Navy
is now testing the machine in rela-
tion to possible interference with
radar installations and air naviga-
tion systems.

Minute Man Expands

Bernard Shereff and Jack H.
Scheinmann have recently pur-
chased all the stock of Minute Man
Products, Inc., 309 East 22 St., New
York 10, N. Y. The firm has been
engaged almost exclusively in the
production of chassis, brackets, and
all metal parts for the radio manu-
facturing field, will expand their
facilities.

BIRNBACH'’S
QUALITY
PRODUCTS

. also pioneers in the design and
manufacture of

Ceramic, Porcelain & Steatite In-
sulators, Antennas, Hook-Up Wires,

Shielded Microphone Cable and
S. J. Cable.
Specify and use

“Birmmbach" products.
Complete Stock at
your jobber.

BIRNBACH RADIO CO., Inc.
145 HUDSON ST. N.Y. 13, N. Y.

122

Bradley Circuit
Single Stage FM

A new single-stage FM detector
developed by the Philco Labo-
ratories represents the result of a
research program to design a car-
rier wave detector highly respon-
sive to carrier frequency deviation
and insensitive to variations in
carrier amplitude. The new Brad-
ley circuit represents a more di-
rect way of converting carrier fre-
quency deviations into audio voltage
than the conventional multi-stage
discriminator limiter system. The
practical application of the detec-
tor makes use of a new heptode
tube designated as the Philco FM
1000 which embodies improved in-
terlectrode shielding, high trans-
conductance and sharp cutoff
characteristics. The detector is
also designed to have improved dis-
crimination characteristics against
unwanted carrier frequencies. Lab-
oratory tests have shown that the
Bradley circuit provides greater at-
tenuation of unwanted signals
than the conventional circuit. Com-
pared with a discriminator system
using a double limiter, the new de-
tector has been shown to attenu-
ate same channel interference

CAPACITORS -

OlIL, PAPER and
ELECTROLYTIC

a [ ]
Illinois
CONDENSER COMPANY
iolo N. THROOP ST., CHICAGO 22, ILL.

ELECTRONIC INDUSTRIES e

twice as effectively and adjacent
channel interference three times as
effectively.

The essential portions of the cir-
cuit are the heptode and two
resonant circuits mutually coupled
and tuned to the intermediate fre-
quency. One resonant circuit is
connected in the plate lead and is
coupled reactively to the second
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Fundamental Bradley circuit as used by Philco
in FM receivers has new heptode tube

resonant circuit so as to produce
frequency modulation in accordance
with variations in the plate cur-
rent. The other resonant circuit is
connected between one control
grid (No. 1) and the cathode com-
prising an oscillator operating class
C and producing short pulses of
space current. The incoming signal
is fed to the other control grid
(No. 3) and varies the amplitude
of the space current in accordance
with the carrier frequency devia-
tions. The net result is that the
oscillator frequency tends to follow
the carrier frequency and in fact
approaches a constant phase re-
lationship when the carrier fre-
quency is steady. This phase dif-
ference corresponds to a particular
steady state plate current. When
the carrier frequency is changed,
a new phase relationship between
oscillator and carrier causes a cor-
responding linear change of mean
plate current. The mean plate cur-
rent, therefore, bears the desired
linear relationship with the devia-
tions of the incoming carrier fre-
quency. [The plate resonant cir-
cuit is highly damped to prevent
any carrier amplitude variations
being coupled into the oscillator
tuned circuit; this makes the de-
tector insensitive to amplitude
modulation.] The audio output is
taken from the plate eircuit
through an RC combination.
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NEW BULLETINS

Transmitting Tube Manual

Whether it be lighthouse tubes,
phasitrons, or standard transmit-
ting tubes the Transmitting Tube
Manual compiled by the Electronics
Dept., General Electric Co., Schen-
ectady, N. Y., will be a valuable aid
to electronic engineers and de-
signers in selecting the proper tube
for a particular application. The
compendium, supplied in a sturdy
binder, is prepared in loose leaf
form and arranged in sections with
tabbed dividers for ease of adding
new or revised data. A table of
contents and a “Quick Selection
Chart” aid in rapidly locating spe-
cific tube information. A separate
application section includes defini-
tions, classes of operation, typical
applications, and notes on main-
tenance and operation. The main
part of the manual gives technical
information, descriptions, ratings,
and curves on some 95 types of va-
cuum capacitors and switches,
lighthouse triodes, phasitrons, tri-
odes, beam power tubes, pentodes,
mercury vapor and high vacuum
rectifiers. Some of the more popu-
lar applications of each of these
tubes are listed. The back of the
manual contains an ‘“‘Interchange-
ability Chart” for comparison with
other tube types, as well as com-
plete socket and base information.

FM Transmission Lines

Bulletin 42 containing complete
technical information on FM trans-
mission lines and the new 51.5 ohm
coaxial lines for FM and TV is be-
ing distributed by Andrew Co., 363
E. 75 St, Chicago 19. Complete
solderless installations are possible
with these lines, The 16-pg. pam-
phlet contains charts of length- vs.
efliciency for a variety of lines and
diameters, as well as power ratings,
attenuation data and construc-
tional information, The back of
the booklet describes dry air equip-
ment and automatic dehydrators
for use on coaxial lines,

Porwer Generators

A 10 pg. booklet entitled “Gen-
erating AC Electric Power” de-
scribes generating plants, inde-
pendent generators, high frequency
generators, rotary converters, and
dc battery chargers manufactured
by Kato Engineering Co., Mankato,
Minn. Technical descriptions, spec-
ifications, illustrations and prizes
are included in the catalog.

ELECTRONIC INDUSTRIES ® December, 1946
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To Help You

Ingenious New

% .
T Technical Methods |~

Simplify Production

Variable Speed Drive Attachment Offers

Instant Speed Control for Drill Press Work!

Now you can adjust drill press speeds from
high to low—or any intermediate speed—as
easily as shifting gears in your car! The Era
Variable Speed Drive Attachment enables the
operator to provide the correct speed for
large or small drills by merely moving a lever.
This saving in time results in greater work
volume,better work,andlower productioncost.
The Era Attachment fits all popular makes of

Era Variable Speed
Drive

drill presses, and is easily installed without
the necessity of drilling holes or changing

present equipment.

To also help save time on the job, many
plant owners make chewing gum available to
workers. Chewing gum seems to make work
go easier, time go faster. Wrigley’s Spearmint
Gum may be used even when both hands are
busy, eliminating work interruptions, and thus
promoting greater safety for the operator.
You can get complete information from

Era Meter Co.

3940 N. Kilpatrick Ave., Chicago 41, 1.

AA-203

Sound Absorption

“K” Felt, a combination of kapok
and other selected fibers designed
for sound absorption and thermal
insulation, is discussed in Data
Sheet No. 3, which has been pub-
lished by the American Felt Co,
Glenville, Conn. This booklet ex-
plains fundamental principles of
acoustic treatment, including for-
mulas necessary for working out
felt requirements, along with sam-
ple problems. Tables in this data
sheet provide all necessary infor-
mation for computing insulation
requirements for any installation.

Precision Resistors

All types of vitreous enameled
resistors are shown in the 8-pg. cat-
alog 10-T, released by Model Engi-
neering & Mfg.,, Inc. Huntington,
Ind. OIld parts numbers of the
Tru-Ohm units, originally assigned
by the Utah Radio Products Co.
have been retained, and the listing
has been simplified for easy loca-
tion of any resistor and its full
electrical and physical character-
istics, Special non-inductive units
and ferrule types are included, A
complementary line of resistor
mounting hardware also is shown.
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N
UNCHALLENGED

UNEQUALLED

resce:r

INDUSTRIES INCT

For finest performance —in new

installations as well as for replace-

ments. Crescent Speakers and
Record Changers deliver complete
satisfaction— to the user in their
true toned fidelity reproducing of
AM-FM and Records - to the
manufacturer and repair man in
easy installations and customer
acceptance.

Crescent Speakers: standard P.M. 47.57-6" size.
Crescent Record Changers: Play 12-10” or 10-12

records.

CRESCENT

4132-52 W, BELMONT AVENUE, CHICAGO 4

A

INDUSTRIES, i1nc.

MANUFACTURERS OF RECORD CHANGERS AND SPEAKERS

ILLINOIS

Pevelopment Specialists

Gerald N. Hanson, who has been
engineering manager of the Sperry-
Gyroscope Co.’s electronic products
unit, has formed Hanson-Gorrill-
Brian, Inc., to function as research,
development and design specialists
for products and special machinery.
Associated with Hanson are W.
Stanley Brian, inventor, who has
seen service with such companies
as General Motors, General Elec-
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tricc, Ken-Rad Tube and Lamp
Corp., Grigsby Grunow Co., of
which he was chief engineer, and
the Arcturus Radio Co.; W. Sterling
Gorrill, who was a research physi-
cist for seven years with Sperry
where he did outstanding work on
servo-mechanisms, radar, comput-
ing devices, gyro stabilization, and
infra-red detecting systems. The
new organization will have head-
quarters at Meadow Lane in Glen
Cove, N. Y.

ELECTRONIC INDUSTRIES

Reporters Cover UN
Opening Via Television

Press headquarters at the recent
United Natlons General Assembly
in New York was outfitted with
television recelvers, to enable re-
porters who could not get accommo-
dations in the assembly room to get
a first hand view of the proceed-
ings via television. RCA Victor
division of the Radio Corp. of
America supplied image orthicon
cameras to pick up the action, RCA
receivers were tuned to the ses-
sions, and NBC cameramen oper-
ated the equipment.

Newsmen made good use of a
similar television service at the
opening sessions of the UN Secur-
ity Council at Hunter College, last
spring. At that time, more than
one half of the 700 reporters turned
to RCA television for detailed cov-
erage of the meetings. Many ex-
pressed a preference for this type
of coverage, since it allows close
ups of UN personalities.

Multicore Moves

Multicore Solder Corp. has occu-
pied larger quarters at 315 Broad-
way, New York. The company dis-
tributes an resin multicore solder
in wire form with three cores of
non-corrosive flux. The solder is a
British product made by Multicore
Solders, Ltd., in England for whom
the American company is exclusive
sales representative.

PRESIDENT GALVIN AT
MIKE

Paul V. Galvin, president and founder of the
Galvin Mfg. Corp., makers of Motorola cquip-
ment  initiating commercial radiotelephone
service in the Chicago area. Motorola 152-
162 mc frequency-modulated equipment with
its 30-watt crystal-controlled mobile transmit-
ter and companion crystal-controlled receiver
together with a selective calling system are
fitted in the trunk of the automobile. The
central station transmitter of the Illinois Bell
Telcphone System’s mobile service system is a
Motorola 152-162 mec 250-watt central sta-
tion transmitter unit.

® December, 1946



LUCITE VERTICAL
RAIN SHIELD ~ ANTENNA
OVER .
TUNING HORIZONTAL
CONDENSER ANTENNA
SUPPORTING

FRAME -

\

LINE-
BALANCE
CONVERTER

Propose Circular
Polarization for

M

An extensive series of tests on
circular polarization was recently
made by the United Broadcasting
Co., owners of WHK, WHKB, WHKC,
WHKK in the Cleveland area. As
a result this group is recommending
the adoption of circular polariza-
tion as the standard for FM and
TV broadecasting stations. They
point out that the propagation
characteristics are quite similar to
vertical and horizontal polariza-
tions and in addition -circularly
polarized receiving antenna give
the best results because they inter-
cept all propagated energy, and
automatically take care of changes
from true vertical or horizontal
polarizations. In addition radia-
tions can be received on horizontal
vertical or inclined antennas.

Theatre Television

Technical equipment now being
developed for theatre television
will make it possible for theatres
to become the amusement and cul-
tural centers of every neighbor-
hood, according to Ralph Austrian,
president of the RKO Television
Corp. Austrian made this predic-
tion before a meeting of the So-
ciety of Motion Picture Engineers
held recently.

Tele for Communication

“Television will the most power-
ful communication tool of them
all,” stated Charles R. Denny, Jr,,
acting chairman of the FCC, at a
meeting of NAB’s recent Chicago
convention. Speaking for the com-
mission, he stressed the commu-
nication aspects of television, and
stated that video would not be
simply a luxury entertainment
service.

ELECTRONIC INDUSTRIES o
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Stereoscopic Effect
Coincidental Color TV

® While the recent color TV dem-
onstrations may not have con-
vinced a sufficient number of en-
gineers that certain details of the
systems presently proposed should
be the final word, it did a remark-
able job of focusing attention on
the possibilities of a good system
and on the public acceptance of
the value and importance of color.
The demonstration indicated fur-
ther that delays in the develop-
ment of a final set of color system
standards can not be permitted by
industry. Many developmental pro-
grams that had been lagging dur-
ing recent years were enlarged
thereafter and numerous other
basic system possibilities are being
studied.

One proposal of interest, made
by Harry Lubcke, Director of Tele-
vision for the Don Lee Television
System in Hollywood is the basis
for an intensive research program
under a special color license grant
by the FCC on a 35 mc band at a
requested carrier frequency of 585
megacycles. Lubcke plans to com-
bine stereoscopic (three-dimen-
slonal) images with color, moving

thereby immediately to the prob-
lem which ultimately will need to
be tackled by television engineers.
He feels that an early review of
this matter is important in view of
the possibilities which exist for
correlation and interleaving of
standards requirements.

Initially, a simultaneous system
using stationary filters rather
than a sequential system, is con-
templated. Registration difficul-
ties are anticipated, although since
the same waveforms can be used
on multiple tubes only mechanical
precision problems appear to be of
consequence. Voltage variations
and non-linearity affect each si-
multaneous channel equally and
consequently have little or no dis-
cernible effect,

The stereoscopic effect will be
provided without the use of spe-
cial viewing spectacles or other
appliances by the observer. Bin-
aural sound, the stereophonic sys-
tem also will be provided and
would be injected into the wave-
band between the portions used for
video energy. Binaural sound has
been found to provide remarkable
improvements in making television
realistic.

ATTENTION ENGINEERS, TECHNICIANS!
AN " Save on Electronic &
Communication Supplies!
Plate Transformer
6200 Volt CT-700 mils,
110V, 60 Cy. Tapped pri-
mary 2KVA. Freight charges
prepaid to any part of con-
tinental USA. Special $39.95.

Sl

CW3 Receiver
CW3 Receiver (used for

afreraft monitoring) a
fixed freq. recetver (1100
KC to 16,500 KC) xtal ¥
controlled superhet with BFO and AC power supply;
110V, 60 cy. Cotis can be furnished in any of the fol
lo“lng groups: 1100-2100 KC: 3500-6100 KC; 5600
10,000 KC; 9400-16,500 KC; complete with add. set
of tubes and one set of cuils 332 S0 less xtal

Full Wave Selcnium Rectifier
Perfect for blas application—
/ . Use your DC relays from an AC
source.  Only requires 3"x%”

mounting space Rectifier for in-
put up to 300V @ 40 ma. output. $.89 or 5 for $4.00.
Miscellancous
Type 803 ceramic socket suitable for both 803 &
RK 28, etc., tubes—comes complete with rubber and
aluminum 5" diameter shock mount. Very special $1 99
Socket for 204A, 849 95
Hour counter, counts up to 9999.9 hours. 110 Volts
AC, B0 €Y ....ovuvnniiiennniinaanans $4.95
9 conductor “cable "shielded with rubber outside
covering . ...... .Per foot $0.12
Coax cable RGSU or RG11U. Per 100 ft. $7.50
Coax couplings for standard .405 cable silver
plated chassis or cable .. .$0.40
Coax right angle connectors, stlver pl-xted $0. 90
Chassis feed thru female or both sides. . $0 79
684 Perfect speech tube 1935
872A JAN tube. .$3.50 866A JAN tube. Sl 39
All tubes new and guaranteed
All our prices F.0.B. our
warehouse, New York, N. Y,
Write for our latest
Bulletin 12E|
IMMEDIATE DELIVERY

BOOKS

FOR THE

ENGINEER

~ UNDERSTANDING
MICROWAVES

(Chapter Heads)

The Ultra High Frequency Concept
Stationery Charge and its Field « Mag-
netostatics « Alternating Current and
Lumped Constants « Transmission Lines
Poynting’s Vector and Moxwell’s
Equotions « Waveguides « Resonant
Covities « Anfennos « Microwave
Oscillotors « Radar and Communica-
tion « Section Two is devoted to de-
scriptions of Microwave Terms, Ideas
ond Theorems. Index. [

Student engineers will find this baok
invaluable. Simplifies ond speeds
waork., Covers all AC calculations
from 10 cycles to 1000 megacycles.

160 PAGES PRICE $7.50

400 PAGES PRICE $6.00
f A-C CALCULATION
i CHARTS

JOHN F.RIDER, Publisher, Inc.

404 FOURTH AVENUE, NEW YORK 16, N Y
EXPORY 01V ROCKE-INTERNATIONAL ELEC CORP
1JE 40TH STREET, NEW YORK CITY  CABLE ARLAS
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FCC Approves Five
Mobile Projects

Four moblile telephone projects
of three Bell System companies and
one independent company have
been approved by the FCC. One
was the Texas highway mobile
telephone system of the Southwest-
ern Bell which comprises 16 land
stations, the same number of auxil-
iary test stations, and 325 mobile
units. The Illinois Bell received
sanction of an additional link in
the Chicago-St. Louis highway mo-
bile system with land and test sta-
tions at Champaign and Rockford,
Il1.,, with 400 mobile units. Indiana
Bell was granted one land and one
auxiliary and 25 mobile units. The
Upstate Telephone Corp. of New
York received approval for two land
stations at Mohawk and Johnston
N. Y, and 20 mobile units.

Carter Enlarges

Carter Motor Co., long a manu-
facturer of dynamotors and other
types of rotary converters has re-
located in its own building at 2644
N. Maplewood Avenue, Chicago. The
new building provides more than
four times the previous floor area.

G-E Scientist Honored

Victor H. Fraenckel, scientist at
the General Electric Research Lab-
oratory, was awarded the medal of
freedom, a special civilian award
of the War Department. Accord-
ing to the citation, Fraenckel served
as special adviser on radio and
radar counter-measures under the
Commanding General, U. S. Stra-
tegic Air Forces in Europe. “He
formulated many of the opera-
tional policies and technics which
greatly contributed to the effective-
ness of the radio counter-measures
program in our strategic air effort.”

Contact Arms

Under license arrangement with
the Western Electric Co, the D. E.
Makepeace Co., Attleboro, Mass.
has undertaken the manufacture of
bar contact tape. The company
plans to supply the tape alone, to
attach the tape to arms supplied
by other manufacturers, or to pro-
vide complete assemblies of arms
with tape attached. Tapes are sup-
plied in various metals and as bi-
metallic forms in which precious
metals may be combined with pal-
ladium and palladium alloys on
nickel.

Andience Records
Home Entertainment

C. P. Jaeger has been elected
vice-president in charge of manu-
facture and sales of Audience Rec-
ords, Inc.,, a new corporation unit-
ing leading radio and motion pic-
ture stars as director-stockholders
for production of record albums.
H. Paul Warwick is president and
Norman Merrill is vice-president
in charge of recording. Albums are
to feature complete home enter-
tainment programs, produced with
music and full casts before studio
audiences in Hollywood and New
York. Corporation offices are at
230 Park Avenue, New York, and
6331 Hollywood Boulevard, Holly-
wood, Calif.

Triad Transformers

Triad Transformer Mfg. Co. has
been formed in Los Angeles and
has taken over the inventory and
equipment of the Electronic Com-
ponents Co. L. W. Howard is head
of the new company and associated
with him is O. D. Perry. The com-
pany will specialize in transformers
for the radio, aviation and other
electronic fields. Headquarters have
been established at 423 N. Western
Avenue.

Falmestock Clips

RADIO'S GREATEST CONVENIENCE

pressure for good electrical contact.

FAHNESTOCK SPRING BINDING POST GRIPS THE
WIRE BY THE ACTION OF A SPRING

No tools required to make the connection. Grips the wire with just the right
Simply press down, insert the wire and let
go. Does not injure wire, hence connection can be made or opened as often as

desired. Available in large variety of types and sizes to fit any radio purpose
and any requirement as to position, space or method of attachment. You will
find them in the better sets.

Positive contact; cannot jar loose. Brass or bronze — nonrusting.

| FAHNESTOCK ELECTRIC COMPANY, Inc.
46-44 ELEVENTH STREET, LONG ISLAND CITY 1, N. Y.
Please send us at once, Descriptive Literature, Prices and Delivery Schedule on

i

i

FAHNESTOCK CLIPS }
e [

|
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% Clarostat Series 43 wire-wound
potentiometers and rheostats are
interchangeable mechanically (di-
mensions, mountings, shafts, termi-
nals, etc.) with composition-element
Series 37 Clarostat controls. Space-
savers. Dependable. Long life.
Often preferred to larger controls
for resistance values up to 10,000
ohms linear.

Bakelite body with protective I

metal cover (sh
T4 own
in 1llustration), Telmeyed

1 to 10,000 ohms S

5 . Stand -
erance, within l(]’:n pal::i pis
minus, =
Power ratin
Single
Provide

g: 2 watts average.
tap at center can be
d. Tapers not Practical.
300° mechani
electrical, wit
with switch,

cal rotation, 280°
hout switch, 260°

% For engineering data on this handy
midget wire-wound control, write for
Bulletin No. 116.

CLAROSTAT MFG. €., Inc. - 2857 N. 6t St., Brooklyn, N. Y.
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ELECTRONIC PRODUCTS

(Continued from page 93)

THERMOCOUPLE

Potentiometer-Pyrometer

An electronic potentiometer-pyrometer
which has no moving or vibrating parts
records one or two temperatures on a 12
in, diam. chart and indicates on a 29 in.
bold scale, The instrument operates from
a thermocouple or any dc source with a
minimum variation of 10 millivolts for full
scale. The de potential is balanced against
a conventional potentiometer circuit with
dc-ac converter being used in conjunction
with an electronic detector to measure the
unbalance. Balley Meter Co., 1050 lvanboe
Rd., Cleveland 10, Ohio.—Electronic Indus-
tries

Tube

Transmitting

Designed for the medium power field or
for high power audio applications the type
T 300 transmitting tube has greater peak
emission and longer life than the HF-300,
KU-23, and the DR-300, for which it may
be substituted. Having a carbon plate the
tube will provide 600 watts output in class
C telegraphy with a driving power of ap-
proximately 20 watts, and a1 miximum plate
dissipation of 200 watts. Filament voltage
18 11 V. at 6 amps., max. plate voltage is
3000, and the amplification factor is given
as 23. Taylor Tubes, Inc.,, 2312 Wabansia
Ave.,, Chicago, 1ll.—Electronic Industries

foww’ PALNUT

SHIELD CAN
FASTENER

o Lower Assembly Cost
e Strong Positive Grip

e No tolerance problems

Live spring arch
hoids can tightly
against chassis.

Will not pull out
until deliberately re-
leased.

A quick snap of the Palnut Shield
Can Fastener into the chassis pro-
vides a secure job—faster, cheaper
than other fastening methods. Good
group contact is maintained. May
be used on any chassis thickness.

SAMPLES ond data on Palnut Shield
Can Fasteners sent upon request on your
company letterhead.

*Pat, Pending

The PALNUT co.

83 CORDIER ST, IRVINGTON 13,

127



Check These
GONCORD VALUES!

Concord has them! Radio and Electronic Parts,
Supplies and Equipment of every kind, forevery
need ... long awaited. hard-to-get items ... new
merchandise, just received . .. Hundreds of bar-
gains . . . in stock NOW for IMMEDIATE SHIP-

MENT from CHICAGO or ATLANTA.

WELLS-GARDNER BC-348-N Com-
munications Receiver. 6 Bands—200-500 KC.
and 115 MC. to 18 MC. in b Bands, 2 stages RF.,
stages LF., Beat Frequeney Oscillator, Crystal 1 F,
Filter, Manua) or Automatie A.V.C. Complete with
tubes and 24 V.D.C. input dynamotor power supply,
but supplied with complete instruetions and dia
grams for converting to 110 V.A.C. 60 353 95
cycle operation. BC-348-N , . . . .

CARBON THROAT
MICROPHONE
Will work into any 200
ohm impedance input
eireuit. Has adjustable
strap to fit any neck.
Idenl for uvltra high fre-
quency mobite work for
hams. Supplied with

ALNICO V S5'P. M.
SPEAXKER
New Alnico Vmagnet
provides rnaximum pers
formanee with minimum
weight. Normal wattaye
3, pcak wattage 4!

.C.impedance 3.2 ohm

d h 27/16° trap, 10 d and
sdroos . 31.98 LIl sevceo 497
TR ] 3 Mfd.4000 Volt
Pentod : Hi-Voltage
EAVY DUTY LINE FILTER
H Solar Elim-0-Stat. Com con‘densqer
Large 3 mfd., 4000

pletely shielded, Type
EN]O({ 583218 Each s] .79
WIRE STRIPPER

Strips wire instantly! Fastens
to bench or other support. Wire
stripped toany length, Strip< wire
up to 12MM diam. Each 98 4
€15268 . ”

TUNER UNIT TU-10-B

Continuous frequency range
from 10 MC. to 12.5 MC. VIO
osgcillator tuning section, buf-
fer. coupling, capacitors and
choke & buffer output match-
ing tapped coil & condenser,
Sizel6% 1g. x 7% h. 52 9
515" deep. A54132 5

DC, condenser, her
m ) r
analuminum can
Size X
7, high
583168 S4.95
D.C. MILLIAM-
METERS
214" Hange mounting
type. Biack dull tin-
<h bakelite catc
Mty Hdwe.included
Large, elearly Jegi-
ble dial calibration
ither 5B4122
0-20 M.A.0.C. or
584116--0-300

Specint’ - 33.23

T-17-B 200 Ohm Carbon Mike. Lightweight,
with press-to-talk button. Built-in filter to suppress
carbon hiss, rubber covered euble and 32 4 9
PL-t% 3-cireuit plug supplied. 587062 . o
Midget Volume Controt — | Meg. ohm Standard
%" Bushing, )i °dia,Shaft, 3§ lonu.wnhspm3 3
spline for push-on knob. €3154 . 5

STANCOR Universal Output Transformer Type
A 3856, Primary for sll single or push-pull plates
Secondary adjustable from 1 to 30 ohms. Two-inch
mounting centers,

€167S. SPECIAL HEES 3',"'";' S] 32

Write for catalog of Radio Parts and Electronic
Equipment. Pucked with Radio Needs—new and
scarce items — vargaimns. Write Dept. 4-126!

g a
DIO CORPORATION
LAFAYETTE RADIO CORPORATION

ATLANTA 3
265 Peachtree Street

CHICAGO 7
901 W. Jackson Bivd.
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Voltage Regulator

Designed for aircraft use and general in-
dustrial applications the model D-500 ac
voltage regulator uses lightweight trans-
formers and is hermetically sealed to with-
stand an ambient temperature range of
—b65° to +170° C. The unit has input volt-
age range from 96 to 125 volts, output from
110 to 120 V. with a frequency range from
360 to 500 cps. Within a load range from
60 to 5600 VA regulation accuracy is 0.6%
and harmonic distortion less than 6¢%.
Transient recovery time of the regulator is
approximately 4 cycles. Sorenson & Co.,
Inc.,, 375 Fairfield Ave, Stamford, Conn.
Electronic Industries

Thermeostat

For industrial applications requiring con-

trol of temperatures over nuarrowly cali-
brated ranges, type O Thermostat of the
remote bulb type, may be used for all
liquids or gases non-injurious to brass, or
for metal to metal applications. The as-
sembly consists of a liquid-filled copper
thermal assembly which actuates a remote
snap-action switch. It may be adjusted in
increments of 120° or 250° F in the range
from —120° to 600° F. Four different bulb
types are available. United Electric Con-
trols Co., 69-71 A Street, Boston 27, Mass.
—Electronic Industries

P

/

\{'

Radio Range Receiver

This postwar aviation range receiver and
aural-null loop combination incorporutes new
circuits and components, which make pos-
sible greater selectivity and clearer recep-
tion. The unit, known as the AMRL-1, is
composed of a directly controlled radio
range receiver powered by dry cell batter-
ies; manually operated aural-null rotable
loop; headphones and shock mounts; etc.
Receiver covers the 195-405 kc range, and
has provision for interphone communica-
tions. Lear, Inc.,, Grand Rapids, Mich.

|

“HARD TO GET”
ELECTRONIC
and
RADIO SUPPLIES
At Great Saving

«»

We have on hand, a large stock
of “hard-to-get” electronic and
radic supplies, made to high
specifications and at a fraction
of manufacturers’ cost. Some of
the items are as follows:

FERRANTI INTERSTAGE
TRANSFORMERS

60 to 9000 cycles 11 db.
IMPEDANCE RATIO

25 or 10,000 to 25.000 or 100,000
PR. ind 133 Hys 2VAC 60 cycles

«»

Micro Switches, yellow back,

S.P.S.C. Potentiometers; all
ohmages; slotted and long
shafts.

«»

4 Conductor—black plastic cov-
ered cable—suitable for inter-
comms.

«»

Motors 24 Volts: D.C. 1/10 H.P.
Mica Sheets 36/36.

«»

Transmitting Condensers; a
large variety of capacities and

voltages.
«»

Bathtub Condensers; variety of
capacities and voltages.

«»

Resistors insulated carbon—all
ohmages and wattages.

“»

Resistors wire wound—all ohm-
ages and wattages.

«»

Meters—a large stock of volt
and millimeters.

«»

We Invite Your
Inquiries for Requirements

«»

EDLIE
ELECTRONICS, Inc.

135 LIBERTY STREET
Dept. EI 12
NEW YORK 6, N. Y.
Phone BArclay 7-4859
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Graphite Anode Beam Tube

Designed to surmount the disadvantuge of
short service life in high temperature anode
tubes, the type 5562 VHF tetrode with its
graphite anode and isolated getter trap is
one of the smallest commercial graphite
anode tubes and has low operating tempera-
ture. With a filament voltage of 6.3 at 8
amps., the tube has an amplification factor
of 60, transconductance of 2500 micromhos
and 1s good up to 120 mec for maximum
ratings. As Class C rf amplifier it will pro-
vide 60 watts output with a driving power
of 2 watts,—United Electronics Co., 42
Spring St.,, Newark 2, N. J.

Induction Veoltage Regulators

The 300 and 600 VA Inductrols have been
added to the line of dry-type induction volt-
age regulators. The units are available
either hand or motor operated for provid-
ing a variable output voltage from a con-
stant supply, or *automatic’” for maintain-
ing a regulated output voltage from a vary-
ing supply voltage. The Transformer Div.
of General Electric, Schenectady, N. Y.—
Electronic Industries

Geiger-Mueller Counter

Built for industrial research or the physi-
cal laboratory Model
Counter registers and counts radioactive Im-
pulses, utilizing a scale of 64 with provision
for switching to a scale of 8, if desired.
The impulse register, shock-mounted and
insulated, s contained within the instru-
ment. Power supply is ac operated and
continuously variable from 0 to 2000 volts.
Front panel controls ineclude switching of
power, reset, start and stop counting, panel
light indication, and aural monitoring with
volume control adjustment.—Victoreen In-
strument Co., 5806 Hough Ave. Cleveland
3, Ohio.—Electronic Industries

Etchtool & Demagnetizer

Adapted to deep etching on polished sur-
faces, this combination etchtool and demag-
netizer has a tungsten marking point. The
point will permanently mark the hardest
steel, stainless steel and steel alloys. It is
not necessary to cut down writing speed to
increase marking depth, as depth is auto-
matically controlled. Has b ft. cable, which
{s detachable. Three other marking points,
elkonite, copper and carbon, are available,
As n demagnetizer, it will demagnetize tools
that have been in contact with a magnetic
chuck, and will perform either of its two
operations without a setup delay. Luma
Electric Equipment Co. 1106 Dorr St.,
Toledo 1, Ohio.—Electronic Industries

{21), Missouri.

ATTENTION ENGINEERS

Experienced engineers with Bachelor's, Master’s, or Doc-
tor's degrees in Electrical Engineering, Communications,
Radio, Physics, Mathematics. At least two years experi-
ence in design and development of radar and television
systems, electronic navigational systems, automatic com-
puters, servomechanisms, etc., required. Specialists in
High Frequency transmitters, receivers, antennas, aircraft
electronic components particularly desired. Starting salary
commensurate with experience. Exceptional opportunity
for the right men. Write McDonnell Aircraft Corporation,
Lambert-St. Louis Municipal Airport, Box 516, St. Louis

ELECTRONIC INDUSTRIES e
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MICRO WAVE———<
EQUIPMENT

MAGNETRONS!! Type
2J32 (JAN.) just re-
leased. The 2J32 is de-
signed for 10 cm. opera-
tion. Rated at 300 kw
feet pulse power. Com-
plete information sup-
plied. Brand new. Listed
at $200.

OUR PRICE...$25.50
3J31°s just received.
One ¢cm magnetron,
OUR PRICE... 20.00

KLYSTRON tubes 723ab for 3 cm operation.
Reduced 0 .........c0vn A ovnoa g AT,
30 mc oscillator-amplifier, with 2-6ACT's. Uses
723a/b. Waveguide input, 1N21 xtal detec-
tors With 6ACT tubes ...............
Thermistor Beads, for use with UHF and
Micro-Wive Equipment list........ Each
In separate sealed containers, for use in RF
power measurement ......... 5 Shag Ao
CM WAVE GUIDE SECTIONS
Silver Plated Directional Couplers with a 20 DB
drop with:
A. Straight Wave Guide section 6" long..... $3.95
. 15° bend in wave guide 15" 5.90
30° bend in wave guide 10" long 4.75
. 90° bend in wave guide 15” long also 90°
bend in coupler ............ . 6.50
WAVE GUIDE SECTIONS
6-inch section silver plated wave guide with
90° twist ....... N
214 foot silver plated with 90° bend (2”
radius) ....
., 150° bend, with 90° twist 3%" radius
with pressurizing nipple and coax coupler.. .
. 3 CM wave guide sections 5 foot leng. per ft.

RA-58A POWER SUPPLY
This unit supplies continuously variable voltages
between 500 & 15.000 VDC @ 35 MA. Uses 2
705-A tubes in a voltage doubler circuit using 2
1-Mmf capacitors. RMS ripple voltage maximum
69%. Operates from 115 v 60 cy source. Variable
voltage is obtained by means of a Variac in the
primary circuit of the high voltage transformer.
P B Dk L ase e o o oo 11600

OlL FILLED HI-POWER CONDENSERS
14F191 .1mf 10000y (list $37) .......... $6.
26F585-G2 .06 mf. 15000v (lst $25)......
23F47 2mf 4000v .
23F49 1mf-5000v .
16mfd 350vde ...........
4000mfd @ 30vdc ... >
BRAND NEW C.R. TUBES

10.00
3.00

[~ Xe}-]

2.95
5.50

3.95
1.95

ma " om

E

]

\
Type List  Cost HI POWER
3BP1 15.00...3. XMTR TUBES
3FPT7 27.00...3.35 T " i '
5BP1 ...20.00...4.95 yoe List  Cos
5BP4 27.00...5.95 88, . 22:80. 1.50
5CP1 48.00...4.95 872A ...7.50. 3.50
5CPT 45.00...6.00 705A ..22.50... 7.50
SFP7 35.00...4.95 241B-WE 85.00 .50.00
5Jp2 48.00...8.75 861 ..155.00.,.95.00

RELAYS

DPDT 10a contacts. 115v/600 cps cofl....... $1.59
SPST Ba, ac; 115v cont. 115v/60 cps....... 1.25
SPDT contacts; 5a coil rated 115v/60c...... 1.39
DPDT 116v/60c. cont, rating 5a.......... 1.49
DPDT relay. Steatite insulated, with 10 amp
silvered contacts. Operates on 110 a.c.......

SPDT seusitive keying relay, 5 MA-DC Coil.

110V/60 cycles—2 Amp contacts........
SPDT mercury contact switch rated £D-168479

@ 125 V 1 amp. 28VDC, 2 operating colls:

1-200 ohms 2, 3300 ohms mounted in stand-

ard wetal octal tube, size 6F6..........
PLATE TRANS-
FORMER. 115 v—80-
cycle primary. 6200
volt-ct-700 mil second-

6HY, TO0 M, A,
CHOKES can be used
with Amertran trans-

formers
1 WAVE BECTIFICATION 115v-60c/
3200y @ 150 mils ................ $9.95
All merchandise guaranteed, Mail orders promptly
filled. All prices F.0.B. New York City. Send Money
Order or Check. Shipping charges sent C.0.D.

COMMUNICATIONS
EQUIPMENT CO.

131 B Liberty St., New York City 7, N, Y.
Send for Flyer Tel. WH 4-7658
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MACHINED
PARTS

LUCITE« VINYLITE ¢ PLEXIGLASS
POLYSTYRENE  «  ACETATE

Complete facilities for machining, mark-
ing, tinishing—plastic sheet, rod or tube
—any size, shape or quantity.

Send us your prints for quotations,

PLASTICRAFT
PRODUCTS COMPANY

BAKELITE & PLASTICS
PARTS & SPECIALTIES

MANUFACTURED FABRICATED
PRINTED * HOT STAMPED * ENGRAVED

20 Hudson St., New York 13, N. Y.
WOrth 2-1837

You'd have to stand
on your head to
find stocks as
complete as
Lafayette’s You
want famous
names? We have
them! Looking for a
once-in-a-blue-moon
part, or the latest
gadget in electronic
equipment? We've
got that too!

(And at prices that
sweep rock-bottom.)
So head up to
Lafayette; come in
or send your order
even if it's as
long as your arm

LAPAYHTTH

Rerelio

RADIO WIRE TELEVISION, INC.
DEP'T. NL6, 100 SIXTH AVE., NEW YORK 13, N. Y.

BOSTON, MASS. °
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NEWARK, N. J.

Percentage Timer

Type PE percentage timer for use on ac
automatically controls the percentage of
time of opening or closing any electrical
circuit out of definite length of time.
and is useful for regulation of ovens, fur-
naces, blowers, pumps, etc. The timer con-
sists essentially of a self-starting synchro-
nous motor which drives a positive snap
acting switch mechanism rated at 250 watt
incandescent lamp load. It is avallable in
12 speeds ranging from one revolution in
15 seconds through one in 24 hrs. Stand-
ard dials are calibrated in steps of 1%
from 4% to 96%. R. W. Cramer Com-
pany, Inc., Centerbrook, Conn.

= '

-us

Composition Resistors

Composition resistors caprble of opera-
tion at full rating in ambient temperatures
up to 70° are available in standard RMA
resistance values for %, 1, and 2 watts.
An RMS voltage of 350, 500, or 1000 volts
may be applied continuously to the %, 1,
and 2 watt units respectively. The resistors
will withstand high humidity and have ex-
cellent stability. Specialty Div., Wolf Street
Plant, General Electric Co., Syracuse, N. Y.

e
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Terminal Block

Designed for aircraft, radio, and other
equipment carrying many low amperage cir-
cuits the type Y6 terminal block is a com-
pact and flexible terminal disconnect de-
vice, molded of phenolic. The basic unit is
a six-socket contact block with foot brack-
ets, to which additional units may be added
vertically or horizontally by means of side
brackets and top interlocking strips, Con-
tacts are made of silver-plated brass and
anccommodate No. 16 AWG wire for 5-amp.
circuits.—Cannon Electric Development Co.,
3209 Humboldt St., Los Angeles 31, Cal.

ELECTRONIC INDUSTRIES o

Transmitting Tubes

Two new transmitting tubes are avail-
able. Forced-nir-cooled, Type GL- 5518, de-
signed for use as cluss C rf amplifier and
oscillator, is adapted for grounded- grid cir-
cut applications. A pair of tubes have a
npower output of 12.9 kw at a de¢ plate volt-
age of 6.000. Type GL-5C24 for class A
and class AB; af amplifier and modulator
service has a mu of 8, and will provide 55
watts output for a peak af grid voltage of
150 and plate voltage of 1.500 volts.—
Tube Div., Electronic Dept., General Elec-
tric Co., Schenectady, N. Y.

Built-in Cueing Control

Direct cueing controls, which have a wide
application in broadcast stations, record-
ing stations, wire music service and the
sound film industry, are now built in on
this line of attenuators. The control trans-
fers program material to a separate cue-
ing amplifier, and eliminates the need for
additional switching devices. Provision is
made at the extreme attenuation position
for connecting the incoming signal to =a
cue circuit before fading in the signal. A
lug on the terminal board is provided for
connection to the cueing system. Daven
Co., 191 Central Ave., Newark 4, N. J.
Electronic Industries
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Lightweight Battery

A new 45 volt B battery of the Mini-Max
type having only half the weight and size
of pre-war models has been developed for
use with electronic industrial test equip-

ment, portable amplifiers, etc. The reduction

in size and weight is made possible by
printing the carbon electrode in a thin
layer on the zinc plate. The battery weighs
4 lbs. 4 oz. and displaces only 76.6 cu. in.

Nationa! Carbon Co., Inc., 30 E. 42nd St.,

New York.—Electronic Industries BEA“INGS

GLASS “V” BEARINGS

made and set to your
specification

Midget Capacitors

Planned for application in portable tran-
ceivers and radios, pocket meters and hear-
ing aids, these midget capacitors have 2
in. unbreakable leads. Standard ZY units
are 3 In. in length and from 3¢ to 114 in.
in diameter. Values range from .0001 mfd
to .006 mfd at 600 v dec, .002 to .02 mfd
at 400 v., .004 to .02 at 200 v., and .01
to .06 mfd at 150 volts. ZZ units are
available in a range from .0001 mfd to .01
mfd at 150 vde. Cornell-Dubilier Electric
Corp., South Plainfield, N. J.

We specialize in the manufacture
and mounting of all types of sap-
phire jewel bearings.

We welcome your inquiries

RICHARD H. BIRD & (0.

Incorporated

Miniature Magnetie Receiver

The Telex magnetic receivers for hearing
nids and similar use provide high fidelity

and clarity under extreme atmospheric con- Manufacturers of Jewel Bearings

ditions, being operative from —30° to for thirty years
160° F. Weighing less than 1% oz they

have a sensitivity of 18 dyns per em2 for

10 microwatts input and an impedance of 1 SPRUCE STREET
128 ohms per receiver. Electro-Acoustic WALTHAM, MASS.

Div., Telex, Inc, Minneapolis, Minn.

PERMANENT MAGNETS

Alloys: COBALT « CHROME « ALNICO

Turntable Stand

Record changers may be supported in any
convenient position on this phono turn-
table stand which is adjustable, about 15
in. above the work bench. Pivoted clamps
permit the record changer to rotate for
easy accessibility. General Cement Mfg.
Co., 919 Taylor Ave.,, Rockford, IIl.—Elee
tronic Industries

The making of permanent magnets is
an alloy, too . . . of experience, engi-
neering, facilities. We'll be glad to
tell you more. Write for bulletin.

R Thomas &
THOMAS & SKINNER STEEL PRODUCTS CO. Sklnner

1127 E. 23rd St., Indlanapolis 5, Ind.

FACTORY MANAGER

Twenty-five vears experience in quantity production of radio
receivers, record changers, transmitters, direction finders, fac-
simile. Also capacitors, coils, speakers and transformers. Have

N o 3 4° . . - z

Electric Handtool supervised practically all modern machine tool production opera-
The new Precise-40 electric handtool and g s . e s p:

portable grinder has 1/5 hp and speeds to tions. 'GOO(! l\'nowled‘;,e electro P]dlmg, pqhshmg, b}lﬂ‘ing, spray

40,000 rpm for grinding, milling, drilling, and dip painting. Well versed in scheduling, material and pro-

finishing, and polishing of metals, plastics, . 5 - 2 ]

Anil lass. The tool set includes a preci- duction control, }oolmg and plant layout. Unusual record of

slon quill fitted with a No. 0 Morse taper, labor relations. Sound and capable administrator. Location not

a Jacob’s chuck for small arbors, and spe- .

cial spindles to extend the quill length. The 1mportant.

tool may be used alone or mounted in a 9 Pal . ST q

vise, lathe, or milling machine. Accessories BOX 1"‘61" EI‘P"TRONI‘ IN“U TRIE!

for special uses are also available. Precise 480 Lexmglon Avenue New York 17, NCW York

Products Co., 1328-30 Clark St., Racine,
Wis.—Electronic Industries
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ANNUAL INDEX
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The Annual Index has been arranged by subjects for easy reference to related topics. The first
figure indicates the month in which the article appeared; the second figure indicates the page.
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High Quality Amplifier

Designed primarily as a high power re-
cording amplifier using preemphasis and
outside-inside equalization, the A-255 am-
plifier provides a maximum gain of 65 db
with frequency response uniform within 1
db from 20-20,000 cyecles. A 6SJ7 pen-
tode operating a 6Vé as phase inverter to
drive a pair of 807 tubes provides 40 watts
output with 89 intermodulation-—approx.
29% tot. harmonic distortion. The output
transformer is tapped for 10 and 20 ohm
loads. The unit operates on 105 to 130
volts, 50-60 cycles, ac, and consumes 200
w. Altec Lansing Corp., 1161 North Vine
St., Hollywood 38, Cal.—Electronic Indus-
tries

Concentric Winding Head

Considerable savings in production time
are possible through this winding head de-
signed for the production of concentric coils
for many types and sizes of single phase
motors, from a coil for a 1/20th hp, 24-
slot 6-pole stator to coils for a 3 hp, 36-
slot 2-pole stator, the latter 7 coils to a
group. It comprises nlne pairs of segments,
large to small sizes, eight of them adjust-
able by means of a screw. By referring to
an accompanylng chart, operators can set
segments to the proper dimensions without
removing the head. Thus it can save many
hours formerly wasted in set-up time, and
ulso eliminates the problem of labeling and
storing many sets of forms, Continental
Electric Co., 650 N. Prairie Ave.,, Hawthorne,
Calif.—Electronic Industries

e

DC Voltmeters

Type 501-F multi-voltmeter will measure
de voltages from 1 milli-volt to 1000 volts
in eleven overlapping ranges with an ac-
curacy of % 9%. Sensitivity of the Instru-
ment is 10,000 ohms per volt, the max.
current drain belng 100 mlcroamps. on any
range at full scale. All resistances are
wire-wound. An increased sensitivity of
100,000 ohms per volt with a current drain
of 10 microamps. is available In the type
501G which in all other respects is similar
to type 601F. Rawson Electrical Instru-
ment Co., 116 Potter St.,, Cambridge, Mass.
—Electronic Industries
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Adds Radiophone

Wilcox Electric Co., Kansas City,
Mo., has formed a new Telephone
Division, which will produce a
combination radio and automatic
dial telephone exchange. This com-
bination will use telephone for
short distances, and radio for point
to point communications. Another
unit combines telephone communi-
cation with a public address sys-
tem. By dialing a specified num-
ber, any phone in the system au-
tomatlically becomes a mlicrophone,
and the entire organization can be
addressed. John H. Van Horn,

who joined the company in Sep-
tember, will be chief engineer of
the new division. He was with the
Automatic Electric Co., Chicago, as
a design and project engineer from
1939 to 1942.

Asco Enlarges

The Asco Corp., Cleveland is oc-
cupying a new and larger building
at 17702 Waterloo Road, Cleveland.
The company manufactures me-
chanical and electrical components
and has been doing business from
874 E. 140th Street, Cleveland, The
move will provide additional pro-
duction facilities.

= LINES WANTED=——=

by a MANUFACTURERS REPRESENTATIVE with a
SUCCESSFUL SALES BACKGROUND

12 years as Chicago Factory Representative of a large and well-
known manaufacturer, selling radio parts and assemblies for
initial equipment to manufacturers; also replacement parts,
ham, test and other equipment to JOBBERS.

21 years of selling and engineering experience in and near

Chicago.

Established Chicago office with efficient salesmen.
Registered professional engineer—Senior member, Institute

of Radio Engineers.

BOX 1061
ELECTRONIC INDUSTRIES

NEW YORK 17, N. Y.

480 Lexington Ave.

EXGINEER-EXECUTIVE

We need a top-flight executive to direct the
engineering efforts of our young, expand-

ing electronic manufacturing organization.

Box 1263
ELECTRONIC INDUSTRIES

New York City

with following qualifications:

480 Lexington Avenue

WANTED

Prominent Aircraft Company, Eastern United States, needs men

Experienced engineers with Bachelor’s, Master’s, Doctor’s
degrees in Electrical Engineering, Physics, Mathematics. At
least two years experience in design and development of radar
and television systems, automatic computers, servomechanisms,
target seekers, etc., required. Positions open for preliminary and
detail design, research, and development of guided missiles
under Army and Navy contracts.

Starting salary commensurate with experience. Address Box 1161
ELECTRONIC INDUSTRIES

New York 17, N. Y.

133



TELEVISION (Continued}

UNO Council Opening Televised ......................... 5-104
IDOMONtEANAAS 504 pew e Ao bt MBL RS 5 F5 4 o Bl AL S oobus & 5-104
Intra-Auditorium Vision Relay ... .................. L...5-104
Six Tele Companies Cover Bomb Test . ................... 5-104
Philco Withdraws in Philly-Wash . ....................... 5-104
WBKB Switches Channels ..................... ve.....5-104
Color Television by Coaxial Cable ....................... 6-86
9,603,000 Considering Television Purchase ............ ...8-86

CBS Licenses Bendix
DuMont’'s Capitol Tele ..
Shupert Heads ATS .

SAMINDRERBE " & o0k e g v
How NBC Televised Louis-Conn Flght ......... A 8-86
TRA Tele Exhibit Practically Sold Out .................. 9-112
DuMont Video for Detroit's WWJ . ... ... .............. 9-112
IBIKinvi FRele o) 58 . T3 3 817 Pane, - il oo IR g e of 9-112
French Plan Fax Newspaper Venture .................... 9-112
Radar for Stratovision ........................... g oo ID1112
Electronic Newspaper Trial in 12 Cltles ................. 9-112
GE Will Operate Microwave Relay Net ................... 9-112
EIREIRGIE PO v ioodi Samrutslebn ioe. %, cosbve. aiurs 9-112
CBS Shows Color-TV at 16 Ft.-Lamberts ................ 11-90
JREIERTOrICleveland s foe S 8 b e 0 JL 005« & i el pee £ 5 11-90
Tele for Schools . ............cciuiiiniunnn 11-90

Test Oscillator for New AM FM Tele Needs. 40 .Muller A et 2= R 6
30 KV Power Supply....Baumann ... s ..10-77
TV Reconnaissance ..... - .

TV Test Equipment. Hunber
Washington-N.Y. Telecast ...
Wide Band Amplifiers for Tele

TRANSCEIVERS
Mobilel Ridio Service ... ....ucuiisenneeaesmsocensans 4-84
TRANSMITTERS
Automatic Positioning Control Mechanics. .. .Hale, May ......1-58
Canada’s New Short Wave Transmitters. . . . Seabrook, Quance..7-72
Concentric Line FM Transmitter for 250 W . ............... 2-78
490 MC Transmitters. ABS ................. 3-62
FM Rallroad Satellite System Hnlstend .............. 6-62
IRCANCOTONT N/ ISTAtUS! o, o o v b oA AL o Sk v ion s < mels ome ,.3-102
Supersonic Detection .............., ST L . DR 2-166
Voice Transmission System... NPI ..................... 65-102
INDUSTRIAL COMMUNICATION SYSTEMS
Aieron Induction RR Radio Authorized ................... 5-98
Radio Telemetering ... ABS 3-72
UHF COMMUNICATION
Arrival of Microwaves... . ABS ......................c.... .3-72
Atmospheric Ducts in Propagntlon ABS L SRR ren . bt p 3-71
Broad Band Antennas....ABS ......................... 3-65
Cascaded Kiystrons. ABS .............. 3-67
........ 7-141

Complementary- l)lversxty Microwave Receptxon
Directional Couplers. BS

Germany’'s UHF Tubes . ..........

HF Power for CW... . ABS ....

IRE-URSI Convene ....... oo m
Magnetron Cathodes ....ABS
Metal-Lens Antennas. .. ABS .
Microwave Stabilization. .. .ABS
Microwave Triodes....ABS .
Propagation Effects ... .. ..
Propagation in Ocean Ducts.

Radio Lens ... . SWR......

Rain Effect on Microwaves.

600 MC Triode ....ABS o

Six MM Wave Pronagatxon % 4o
Sky-Wave Propagation....ABS . ................ . 3-72
Spark-Generated Waves....SWR ..., . . . .0 "' '’ ..5-D48
Theory of Magnetron Tubes & Their Uses.,. .Shea ......... 1-66
Tunable Mncrowave Cavity Resonators....Guarrera e s & g @3-80
UHESOSCIIaton, 55 NPT ¢ (sl ih s« e s ss od 440 5§t bate f e | oo 8-80
RADIO RELAY SYSTEMS

FM Railroad Radio Satellite System....Halstead ........ ., ..6-62
Radio Relays ABS 80 000 Do gt om0 SO 4 i s @ o . 5-69
AMPLIFIERS

L e, A LT e TR PR S T 4-110
DC Amplifier Coupling... NPI . ........ ... ... .00, 1-118
BN IIienR. SOINPL oot ot nml 0 w88k 1@ e sub s ¥ 680 o % i 7-82
Remote Amplifiers for Broadcast Service....Wulfsberg ...... 12-70
SellectivepAimplifien, & INPT B AW ool . ov v cnienobi oot ...3-104
Stagger Tuned Amplifiers....ABS ......................... 3-73
Wide Band Amplifiers for Television RECEIVERS ¥ b f on P b ma gt 3-4
STUDIO EQUIPMENT

Decibel Meter for Broadcasting Stations....SWR ........ ..11-83
Remote Amplifiers for Broadecast Service....Wulfsberg..... 12-70
Studio Control Unit... . Peterson ............. .0 eeinun.. 12-68
StUdioN Designi. . . JABS'_ (s dase kv oo o omimiod toouloes s on ok o 5-67
Studio Equipment... ABS ......... .. .. ... .. .. .. 00, 3-62
IRROSSHUAIOPCONROIE! & oy . k4o s Lbe deab oW om s nomet o kBt s o 4-71
TELEGRAPHY

Code Typewriter....TOJ ... ..
Multiplex Telegraph System. ...

ANTENNA SYSTEMS
Feeding Combined FM and AM Antenna Arrays. ..

.Pritchett. .4-72

Protecting Against Carrier Failure... Towlson .., .......... 11-68
Rhombic Antennas for Television... Minter ............... 10-58
Right Antenna Essential to Television Success .............. 10-78
IMGITEOutTet\wTiVie, . " ¢ L4S s ha @ Toa reon #5 L p vog oA a0 pon 10-67
Il CONTROL

GENERAL THEORY
Industry Studies New Circuit Technics
Selecting Proper Tubes and Circuits

Vacuum Tubes in Instramentation. .. .Batcher

134

PROCESS CONTROL SYSTEMS

Carbon Black Weighing... . TOJ . ... ............c00v0vnr.. 11-80
Dyhamic Bulunelng, .. . TOF ..oy .’ vinshios s inin <o 12-74
Instrumentation cofdémn: 5 % Mol Nl oM é N i B 5-71
Piston Ring Gage....TOJ ............. 2 ot an sl oY e Y 1-91
Supersonic Tire Tester....TOJ ...... Pt tay | el TN ook Vel 11-80
SPEED CONTROL

Electronic Governor... . SWR . ....................0o0. .. 9-101
RealiRegulaton 2 fTOT, "0 o8 en. iRt int cnouh s bk, L0 9-99
TIMING CONTROL

Electronic Cueing Device....TOJ ..................... 8-76
Electronic Metronome, TOJ ........ ve ih e nal 308
Electronie Timing of Sequence Photographs ...Coles ...... .2-74
Measuring Time. . TROT R WOle ¢4 aiue b bt o P f ot e .. .4-93
One Tube—One Relny Multi-Time Circuits <Wouk' vz Lal.. 7-48
TEMPERATURE CONTROL

AL PN 508 (5 0 0 M6 @ calh inatinseippeibe § 2k Siamn 2-174
Control for Electric Heat... . TOJ ..................... 3-94
Humidity Recording ..... e s b Fe hirpaidh? ¢kt n e S 2-172
diheBmal i Det actona) b ANy ¢ e e ket b2 b ki bl s EEChi fadi 9-87
POSITIONING

Automatic Positioning Control Mechanisms....Hale, May 1-58
Electronic Control for Projector Arcs. 3 | PR = 12-74
Retiote " diuned) JAMenng' o Shpank it s g s M. ot b o on 2-711
CONTROL EQUIPMENT

Electronic Governor. .. .SWR . ............................ 9-101
Industrial Relay Control Circuits....Batcher .............. .2-94
Magnetic Control of Anode Current. . Knight « . o6 be I 14
New Power Operated Sensitive Recorder....Weiller ......... 1-88
Saturable Reactors for Automatic Control Cockrell . ... ... 12-48
Telemetering for Project Crossxonds FORItOn T da gl 5 s LE AT 9-76
Tribo-Electric Metal Sorting....TOJ ...... R ..6-76
MISCELLANEOUS

Chemists Want Super Reliability... . Ewald .......... .....9-85
Electronic Control for Projector Ares....TOJ ..............12-714
Electronic Metal Detector... . TOJ ... ...................... 8-176
Electrdnic Valve Testing. ... TOJ i .. wiwed constion, bty ik 11-81
Food Industry Bettering Quality....Steele ..., . ........ ....9-86
Industrial Electronic Measurement & Control .............. 9-Sup
QOilmen Seek Expandmg Utilityss . cRoesst & pa o% s oe ibas S 9-86
Production Checker. OF" vt Prg et g Bgiotls s e Sl el
Radio Telemetering. . ABS L e e by s WO DEETA L

Supersonic Tire Tester. ...TOJ .
Telemetering for ProJect Crossronds

Thermal Detectors ...........
Vacuum Tubes in lnstrumentatnon
Walnut Sorting....TOJ ........
RECORDERS

Electronic Valve Testing....TOJ
Humidity Recording. Mmer Lr

New Power Operated Sensmve Recolder
Plezoelectric Recorder. R

Power Level Recorder....ABS
Radio-Sonde Recording of Potentml Gradlents
Recording Potentiometer, ABS

Recording System. NPI .....
Recording Thermal E\pnnslon .TOJ
Telemetering for Project Crossroads

PHOTOELECTRIC EQUIPMENT

Automatic Furnace Discharge Indicator....TOJ ... . ......... 2-93
Carbon Black Weighing....TOJ ... ................. RS |) | 1)
Electric Eye Controlled Air Scoop. ... . TOT & on famwmmitn p 983 11-80
Paper Tester. TOJ ................................ 2-92
Production Checker,...TOJ ... .. ... . . .0 o il 11-80
COUNTING

Differential, Analyzer « « sx s ew o s cevmon £o s pabapes s 8 ¢ SLee 10-62
Electronic True Decade Counters....Shea .................. 9-82
Radioactivity Meter for Nuclear Research . Bousquet ...... 9.88
Super Electronic Computing Machine. .. BUrKa™ o060 e s s il 7-62

COLOR TESTING
Automatic Bean Sorter... . TOJ ..... ... ... . ... .. iiiiunnn 4-92

11l INSTRUMENTS and MEASUREMENTS

ACOUSTICS AND SOUND

Acoustic~LADOratory. &« e«sad JF ot mtilion e L s e L8, Shiwiina 3-78
Computing Intermodulation Products... . SWR ........, ..... 11-82
Decibel Meter for Broadcasting Stations....SWR .......... 11-83
Film Noise Spotter. ROGak cdabiilon ivimy ot weg et st pu P 17-120
Measuring Audio Intermodulation . Plckermg LSRR e, 6-56
Power Measurements at Audio Frequencles Wmdehch ..... 2-68
Z-Met@ritn PAckatd io. o g arin d von imams s S mpdns twhe s oadn 12-42
ELECTRICAL MEASUREMENT, GENERAL
Aerial Prospecting....SWR ..... ., fnxah adnd Lasie s v B0 EE 9-101
Determining Low Susceptlblllty SWR .......... 10-80
Frequency Measurement With Deﬂectlon Modulated

CR_Tube. WeR - & aeawrs clmigs. o« RaB® b5 0w 1 o . S eE 1-97

Low-Resistance Ammeter. ., SSWR . FR bk vag m e ok 5 09 .6-80

Measuring Contact Potential Differences. .. . SWR ... 7-81
Measuring Contact Potentials....SWR . T . 4-98
Measuring Saturation Currents.,..SWR 10-81
Megavoltmeter. .. . SWR ................ 10-80
Phase Sensitive Bridge Detector. Hunter «ok i o< o v aiaeh 6-60
Portable Electrometer....SWR ... ... ... .................. 2-99
Power_Levell ‘Recorder, i .ABS| Ly sk ol o s s, | o b 1 3-73

ELECTRONIC INDUSTRIES @ December, 1946



U g

Mica Trimmer Capacitors

Designed to meet all normal coil require-
ments for radio and electronic uses, five
mica trimmer capacitors having a combined
range from 5 to 370 mmfd are available for
antenna, rf, or osclllator trimmers, or for
use as neutralizing ar balancing capacitors.
The units are made of high urade India
ruby miea, and are not affected by varia-
tions in humidity and altitude. They have
a minimum Q of 200 at 1000 ke, the leak-
age resistance being better than 2,000 meg-
ohms at 300 volts de. Screw adjustment of
the trimmers is very smooth and remains
permanently set. Lear, Inc., Grand Rapids,
Mich.—Electronic Industries

MHot Cut Flare Machine

An automatlc high speed hot cut flare
machine designed for the production of
glass parts in tube manufacture will han-
dle soft or hard glass with a speed of 2400
per hour on ordinary flares. The unit can
accommodate tubing diameters from ¥ to
1% in. and flare diameters up to 1% in,
the max. length being 3 in. Eight heads
with removable jaws are provided. An auto-
matic tubing cutting machine and a bulb
and ampule blowing machine are built on
the same chassis and will handle the same
tubing sizes. The tublng is blown into
moulds, and the bulbs or ampules are auto-
matieally cut off. Kahle Engineering Co,,
1307.09 Seventh St., North Bergen N. J.
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:,]. SYLVANIA
TYPE R4340
MADE 1N B SA

Flash Tube

Type R-4340 electronic flash tube pro-
vides a peak output of 48 million lumens
for color, and black and white photography
uses. Spectral characteristics are almost
flat between 4000 and 7000 angstroms giv-
ing it daylight quality. The tube is suit-
able for capacitor discharge circuits and
will give a flush of 1/5000 second duration
by discharge of a 120 mfd capacitor at
2500 volts. Tube life is rated at more than
10,000 flashes with a max. repetition rate
of four times per minute. Sylvania Elec-
tric Products Inc.,, 500 Fifth Ave, New
York 18.—Electronic Industries

Formerly the Tele-communicotions Section of

BLECTYROMIC INDVSTRIES

TEtb-sommynitorions TECH -atcal MONTHLY
DENGN sno OPERATION OF RADIO - FM TELIVISION
RADAR sne COMMUNICATIONS TOUIPMENT

Reaching the men
responsible for

DESIGN,
MANUFACTURE

ELECTRONIC
COMMUNICATIONS

Closing Dates for
JANUARY ISSUE. ..

Dechy s For oll ads requiting proofs, composi
N ton, foundry work, key changes, etc

Dec 5 = For complete plates only—no setting

CALDWELL- CLEMENTS, INC

480 Lexington Ave., New York 17, Plaze 3-1340

MORE HEAT

PER POUND OF WIRE

witt KANTHAL

RESISTANCE ALLOY"®

Kantha! Alloy A-1
allows continuous
service tempera-
ture of 2462° F.
with resistivity of
872 Ohms/C.M.F.
at 68° F.

*WIRE, RIBBON OR STRIP

The Kanthal Handbook, eomprising 115
pages of complete technical reference
material covering all data on the prop-
erties, fields of application, and design
considerations of the Kanthal alloys, will
. be sent upon request to
engineers writing on com-

pany letterheads.

«---

SOUTHPORT — CONN

JONES SHIELDED TYPE
PLUGS and SOCKETS

Low loss Plugs and
Sockets suitable for
high frequency cir-
W cuits. Ideal for an-
tenna connections,
photo-cell work, mi-
crophone connec-
tions, etc. Supplied
in 1 and 2 contact
types. The single
contact type can
be furnished with
14, .290", %" . %",
or Y%” terrule for
cable entrance.

Knurled nut securely

P-101-%4"

fastens units together,

S-101

All metal parts are of
brass suitably plated to meet Navy speciti-
cations. Na. 101 Series Plugs have ceramlc
Insulation and Sockets have XXX Bakellte.
For complete listing and information write
today for your copy of catalog No. 14,

HOWARD B. JONES DIVISION

CINCH MFG. CORP.
2460 W.GEORGE ST. CHICAGO 18
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FLUORESCENT TUBE END FORMING MACHINE
LATEST EISLER MODEL "FL"
a it

1

Tube Forming Machine

A machine for shaping the ends of flu-
orsecent tubes consists essentially of twelve
chucks and a barrel cam which moves the
chucks from station to station. The ma-
chine, powered by a 3% hp motor is fully
automatic; it Is necessary only to Invert
the tubes after one end has been shaped.
The chucks can hold sizes from 1 in. to
2% in. 0.D, and from 700 to 900 tubes an
hour may be handled. Fuels used for heat-
ing the tubes are gas, air, and oxygen.
Eisler Engineering Co., Dept. 34, 743 South
13th St., Newark 3, N. J.—Electronic In-
dustries

Current Transformers

Two current transformers for meter, relay,
and control device applications have been
developed for various laboratory uses. One,
the JKL-8, is rated 5,000 volts, 1200 am-
peres, and is designed to withstand full-
wave impulse tests at 60 kv in accordance
with ASA standards. The other, the JKL-4
is rated 8700 volts, 1200 to 4000 amperes,
and will withstand full-wave lmpulse tests
at 75 kv. Both the JKL-8 for 2400- and
4800-volt lines, and the JKL-4 for 7200-
volt lines, have been designed for accurate
metering over the normal current range up
to 1009 of rating, and for relay operation
up to 20 times rated current. General Elec-
tric Co., Schenectady 5, N. Y.—Electronic
Industries

Rotary Beam Antenna

The Trylon rotary beam antenna support
is intended for a 4-element, 20 meter array
for amateur use. The support is constructed
of lightweight stainless steel, Is designed
to withstand wind and icing comditions, and
may be erected with a screwdriver. Ball
bearing design provides full 360° traverse
actuated by manual or motor drive. Wind
Turbine Co., Tower and Antenna Div,, West
Chester, Pa.—Electronic Industries

INDUSTRIAL ELECTRONICS
HOME RADIO, AM-FM
MARINE TELEPHONES

DESIGN and DEVELOPMENT of

ELECTRO-MEDICAL EQUIPMENT

«»

EMPIRE LABORATORIES
| CHAMBER OF COMMERCE BUILDING, FLUS 'ING, N. Y.
Phone: Flushing 9-5404

TEST EQUIPMENT
VHF SYSTEMS
TELEVISION
AIRCRAFT RADIO

| torical backgroun

New York 17, N. Y.

SALES ENGINEERS
WANTED

by large radio parts manufacturer

Will be trained for territorial office management-
ships. Good appearance, pleasant personality and
desire to learn overall sales and business manage-
ment are essential, but none need aﬂ)ly who lack
the prime requisite of practical broadcast receiver
design engineering experience. In reply give his-

and salary requirement. Box
1063, Electronic Industries, 480 Lexington Ave.,

ELECTRONIC INDUSTRIES o December, 1946

sicMA Type 41 RO (DC); 41 ROZ (AC)

NEW FEATURES OF THIS DESIGN:

® Fits octal socket.

¢ Outline dimensions : 115 x 115" x 2"
above socket.
Permits lining up contiguous relays as
close together as the smallest octal
sockets will permit.

Features of All SIGMA Series 41 Relays:

o DC sensitivity: — 0.020 watts
min. input.

o AC sensitivity:
min. input.
One standard 110 volt AC model

draws about 1.5 milliampere.

0.1 volt-ampere

@ Contact ratings up to 15 amperes on
low voltage.

e High quality construction— mechan-
ically rugged.

® Very low cost.

s

/o

Sigma Instruments, INC.
d.wzd,a%ue RELAYS

74 Ceylon St., Boston 21, Mass.
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2 UP-TO-THE-MINUTE HANDBOOKS

Tailor-made as a Daily-aid
for every engineer who
reads this magazine

ELECTRONIC
ENGINEERING
HANDBOOK

ELECTRONIC
CONTROL
HANDBOOK

Both books
6x9 inches

$4.50 each

Both books bound in limp
leotherette, open flat
for easy reference.

$4.50 each

Here is a valuable storehause af refer-
ence material an the fundamentals of

Written and published as o day-in day
aut working tool far engineers inter-
ested in electronic applications in the
industrial and communication fields.
Edited by Ralph R. 8alcher and William
Maulic, this baok contains the writings
af the foremost men in the particular
phases of electranics cavered by the
book. Yet its messages are presented in
a manner easily understoad by any en-
gineer with a basic knowledge of elec-
trical principles.

Fram fundamentals the book praceeds
logically thraugh detailed discussions
covers every important circuit and es-
sential application.

We could reprint many words of praise
from owners af this book, but we prefer
that you come to your own considered

electranic cantral principles used in in-
dustry. Here is the first and only single
source providing the essential data yau
must have 1a accurately appraise the
value and specify an electranic cantrol
device. Electronic controls are every
where today cutting manufacturing costs,
speeding productian and improving
quality af praducts. This book gives you
avthoritative, factual information from
which you can safely canclude when,
how and where they can improve effi-
ciency in your plant.

344 poges:-
Hundreds of
dia-

charts,
grams, tables,

drawings and
photographs.

The condensed contents listed below
give a general idea of the material in
this boak, but nathing less than your
personal inspection of the valume itself
will enable you ta appraise its canstant
value. That is why we have arranged to
send you a copy of the book at our risk,

opinion of its value. Therefore we want
to send you a copy for your five doy
free inspection. Use the coupon below,
today. Get this book working for you.

456 pages—Over for your five day pfzrusul. Send for it ~———_
A . by using the convenient coupon below. .
200 illustrations
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R-F Amplifier Tubes

Designed to replace bulkier or obsolescent
tubes, such as the 6D6, 6U7G, 6K7, 6SK7,
etc., these miniature cathode type rf am-
plifier tubes are the electrical equivalent
of the 6SK7 and 12SK17. Designated as the
6BD6 and the 12BD6, they enable manu-
facturers to use standard IF transformers
at a considerable saving in production
costs. Special features include: remote cut-
off characteristics, zero-bias operation with-
out cathode resistors, and proper operat-
ing characteristics with or without series
screen-dropping resistor. Raytheon Mfg.
Co., Newton, Mass.—Electronic Industries

steps.

color television,
controls, etc.

ENGINEERING COMPANY

All types, saandard and special design.

Specialists in equipment and
methods for che manufacture of:

a»uno TUBES NEON TUBES
. RAY TUBES PHOTO CELLS

ol
X-RAY TUBES ‘Q\\O
GLASS PRODUCTS

i i" On Production or Laboratory basis Q
DL L.
; il ]307 s §EVENYH STREET, NORTH BERGEN, N. J., U. 5. A. )

= 1—-. i aid

Tunable Dipolé

A new television and FM dipole has been
designed to help eliminate ghosts and weak
reception on certain stations in low areas.
The dipole arms are adjustable, and the ad-
justable feature consists of an uhf element
that is calibrated from 1.0 to 21.5 in half
A broad band of frequencles can
be covered Iincluding black and white or
FM, glide paths, airport
Kings Electronics, 372 Clas- tric,
son Ave., Brooklyn 5, N. Y. 20.

—

Veolt-Ammeter

A clip-on volt-ammeter consisting of a
current transformer and 21% in. dial rec-
tifier type instrument provides five current
ranges from 0 to 1000 amps. and two volt-
age ranges from 0 to 600 volts with an ac-
curacy of 39% full scale. For current meas-
urements the core is opened and the In-
strument is clipped over a single core cable
or other current-carrying conductor. Range
can be extended downwards by looping the
conductor twice or more through the core
aperture. Sensitivity on voltage ranges is
approx. 333 ohms per volt. Ferranti Elec-
Inc., 30 Rockefeller Plaza, New York
Electronic Industries

Tnsalated
WIRE and CABLE

Millions of feet of nearly every conceiv-
able type on hand ready for immediate

delivery. What are your requirements?

COLEMAN CABLE & WIRE CORPORATION
4515 WEST ADDISON STREET

Chicago 41, Hlinois Tel.: Avenue 7173-4

WILLARD 2 VOLT
COMPACT RECHARGEABLE
Spill-Proof STORAGE BATTERY

In an attractive Clear Plastic Case. Only
234" square and 6” overall height. About the
size of the ordinary $6 Dry Cell. Rating 24
AH. Gangs nicely for other voltages in mul-
tiples of 2 volts. Ideal for many applications.
Shipped dry with electrolyte for each in sep-
arate container. (Cannot be shipped Parcel
Post.)
CLOSE OUT PRICE While Our Stock Las(s
Every One BRAND NEW!
FROTKINONSALS & ... v onLy $2.95
In Case Lots of 42 ........ Each $2.50

BURSTEIN - APPLEBEE CO.
1012-14 McGee
Kansas City 6, Mo.

~

TERMINALS

for
ELECTRIC WIRES

SMALL METAL STAMPINGS

in accordance with your blueprints

PRECISION PARTS

from Modern Equipment

PATTON-MacGUYER CO.

17 VIRGINIA AVENUE PROVIDENCE 5, R. L.
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That's a Buy
Cased Constant V transf 95ta125V-250VA /60cy $19.00
Fuses 3AG/250ma (LPZ:n*) 48 for. ... 1.00
Meter 200 mncroanlps 3 Rd Bki case (521) 4.95
Meter One ma 3V gkl case Model 25. 8195

Meter Dual AN lﬁD 200microamp ($70).... 4.50
Meter 10plus6DB 500/ 600ohmL 2!” B'C... 3.95
Meter Sq 3” B’Case 15VAC ($10) 476. .. 4.25
Meter Rd 2!/," B’Case 250ma ($8.50) 506 3.00
Meter 0-1ma 215" meter ($10).......... 2.95

Meter One ma/X00ohms DN1 Miniature 1’/2' 2:95]
Meter 2.5&25ma zero ctr Galvo D040 3V5" 395
Meter six digit elapsed Time Indicator NﬁBS 5
Meter DW41—2'/," B’C 2000V /1000chms Vv 8.95
Meter DW44—21%" B'C ane Amp RF meter. 3,95
AN Barometric 1400000hm Var resist £AS500045 .97
Transformer 5000hm line to Voice Coil 6ohms. 1.49
Line to line tnsf 500,333,250,200,125,500hms

= 1DB) case T s sult o oo #1995
Condsr 0.5mfd/600WVDC Bathtub—s5 for. ... 1.00
Condsr 10nfd /600WVDC (2/2.5&5mfd) 2 for 2.50
Condsr 20mfd /60DWVDC (1-2-3-4.5-8mfd).. 2.50
Condsr 3mfd/330VAC/1000WVDC—2 for... 2.50
Condsr 2mfd/2000WVDC W&CD—2 for. .. .. 4.25

Condsr 3mfd/3000WVDC—2 for. . 59

Condsr 15mfd/330VAC/1000WVDC (818) 2.95
Condsr 30mfd/660VAC (2 or 3 units)...... 8.10
Condsr 2mfd/5500WVDC INEERTEEN. .. ...
Condsr 0.5mfd/1500WVDC/TLA upright—2 for 1.15
Condsr ail 2mfd/60DWVDC TLA—2 for. ... 79
Condsr oil 2mfd/12500WVDC INERTEEN... 25.00
Condsr oil 1mfd/25000WVDC INERTEEN... 75.00
B'dcast 6Hy/1.2amp /12500 Vwkg Cased CHT 16.00

Portable Insulation Tester & Megger

New Weston NAVY termination. Tests
sulation & resistance up to 200 megahms.
test potential 350 to SOOVDC. Resistance
0-20-200 menghms .5 & 5 megohms center
scale, 4” sq.50microampmtr fess batteries
test leads & carrying case (LP$100).

With carrymu case 524 75: Parts for 500V~
AC supply

.$16.95

Transformer CASED Pri 50/60 cy 105110,

115,120.125V inpt: Sec 1100V/212ma &

Two 10hy/250ma/1000hm chokes & Two

3mfd/330VAC 1000VDC oil condsrs Gt'd.$ 9.50
Same but primary 115V & 230V50/60cy.... 10.50
115V/60cy pri; 2.5V/1.75A, 6.5V /8A, 5V/-

3A, 6.5V/.6 & RK60 Rectifier fube..... 4.50
Transformer cased 840VCT/110ma, 530VCT/-

21lma, 5V/3A, 5V/3A, 6.3V/1A, 6.3V/6A,

115V /60cy pri & Two 10hy/110ma hermet’

cased chokes & oil condsr. 2/2.5mfd & 5mfd $ 5.95
Cased hermetically sealed transformer pri 50/-

800cys-105/125 & 80V Sec 1000VCT &

300/110ma. 6.3V/4.5A, 5V 3A, 6.3V/.65A

6.3V/.65, 6.3/1.25A & two cased h'sealed

10hy /110ma Chokes & two condsr. 3mfd/-

330VAC /1000WVD coil . . o Sy %195,
Cased SC Rated cont. 3800VCT/6} /2.7 Amus

Primary 200. 210, 220. 230, 240, 400 V,

50/60cys ($365) . ’s4s.00
Primary Trans. 200V/ 50/60cys sec. 117/-

112/103/93V-7Amp . v oot 120:00
Socket Dieheptal ($5.90) mica B. . o 49
16mfd /400WVDC oil—2 for 2.35

16ft Ext cord hvy duty SIMale & Fem pluus 1.00
Wire wound 1000000hm/40watt .65ea.—2 for 1.00

Boxed sealed crystals 1N22.23,26—four. . . 1.50
B08 tube Boxed new S.C. (LP$7.75)—2 for 5.00
829B,3E29 new otd & socket 4.50
872A new ptd & sockets—2 for....... 5.75
6AKS5 JAN new (LP$4), 1.25—2 for 2.00
TBY Vibrator Pack & storage battery new. . 9.95
Condsr kit gty silver mica: 50 for...... 2.00
Condsr kit 100 BT, & 1W: 50 to 2mey. ... 2.50
Control Kit type ABJ; 50 to 2meg: 10 for... 2.50
S.C. 1000kc Hummer op 6-8V ($9). .97

$2 Min. order FOB N.Y.C. Add Postaye all orders and
259, deposit. WHitehall 3-3557. Send for catalog 300.
Specialists in International Export, School, College &
Industrial trade. Moneyback *“TAB" Guarantee.

"TAB"” Dept. D12
SIX CHURCH STREET NEW YORK 6, N. Y.
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THESE /¢ AU/ "RESISTORS

SOLVE DIFFERENT RESISTANCE PROBLEMS

Whenever you require ultra high frequency
power dissipation, specify IRC Type MP
Metallized Resistors, which are specially
designed for U.H.F. service. Used in radar
during the war, IRC MP’s are now available
on short dellvery cycle for industrial use.
Their construction suits them for transmitter

L
.

T e

In high voletage applications where require-
ments are for high resistance and power, IRC
MV High Voltage Metallized Resistors
are designed and constructed to do the job.
They are manufactured with the famous
metallized coating applied spirally on
ceramic forms. This provides a conducting
path of extensive effective length. Turns are

LIS MP's for 4 f poweR!

et

P
A

dummy loads, rhombic antenna terminations
and many similar high power applications.
Remember IRC MP's by their solid coating
of metallized resistance material, heavy
varnish coating for protection against
humidity and mechanical injury, and, of
course, by the IRC trademark,

; }“//,

__,,,--—.\-

-

i

spaced mechanically to allow uniform volc-
age gradient chroughout the length of the
resistor. Special size resistors for high voltage
applications are available. Identify IRC MV's
by the IRC trademark, the “striped’* effect
of the spiral filament and the special pro-
tective coats of varnish.

Note: On both MP's and MV''s lugs or ferrules are available as well as colloi-
dal silver ends for the application of special terminals. « For specifications and
complete engineering assistance contact your IRC Sales Engineer or write Depty 2L

INTERNATIONAl RESISTANCE €O. ¢

BROAD ST., PHILADELPHIA 8, PA
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COMPLETE o

IMPREGNATION / . / y
- NON-FRAYING
FLEXIBILITY

th

. among th
!’..‘
features oin

EoF
o

DIEFLEX VARN
 TUBING PRODU(

 COMPLETENESS
OF LINE

v

O

ls...pielect~ .

J -

GOOD
PUSH-BACK
QUALITY

The reason for the higher Dieflex di
no secret. The braided cotton or Fiberglas slee
to soak up to their saturation point the specially forma
lated baking-type insulating varnishes that are used o2

Dieflex varnished tubings and saturated sleevings. Dieflex Prodwcts List
As many dips and bakes are given as are required MADE WITH BRAIDED COT ON SLEEVING BASE SMOODTH
d : VTA Grade A-1 M % Grade Varnish
to pf‘oduce th'e Dieflex sa‘turated sleeving or Tubi’:g: e NG AT G INSIDE BORE
varnished tubing grade being made—all to meet VTA Grade B-1 Standard Grade Varnished
or surpass VTA and ASTM standards. Tubings

VTA Grades €-1 and C-2 Heavily Coated
. z - Satyrated Swevings
Dieflex products have superior qualities of VTA Grade -3 Lightly Coafed Safurated
p p e Sleevings
em-
.res1stance to' heat, mmsttfre,‘ oil, and most ch‘ Heavo Wall. VéuishadhTol nat od Sahu-
icals—long life—smooth inside bore—the abil- rated Sleevings

ity to resume roundness after cutting—are non- MADE WITH BRAIDED GLASS SLEEVING BASE

fraying—and have excellent push-back qualities. V‘:‘bc"':“ ?’L_“‘g"‘“ Grade Varnished
. A iberglas Tubings
Specify Dieflex and get the best! VIA Grode B-1 Rondard Grade Varnished

Fiberglas Tubisgs
VTA Grade C-1 Extra Heavily Saturaed
Fiberglas Sleavings
VTA Grade C-2 Heavily Saturated Fiberglas UNIFORMITY
Sleavings OF PRODUCT
VTA Grade C3 Lightlty Satureted Fiterglas
Slaevings -
Silicene-Treated Fiberglas Varnished Tub-
ings and 3aturated Sieevings



RCA-
1P42

- finy
high-vacuum
phototube
with unusual
possibilities

HE RCA-1P42 high-vacuum phototube opens up

entirely new fields of application to the design en-
gineer—particularly for control purposes where space
limitation is a prime consideration. Its extremely small
size, combined with the unique “head-on” construction,
permits exceedingly close spacing of the tubes in banks
for controlling a large number of circuits, or the use of a
single tube in closely confined quarters.

The semi-transparent cathode surface on the glass
window in the large end of the 1P42 is sensitive to light
sources predominating in blue radiation, and has negli-
gible sensitivity to infrared radiation. The tube has an
S-4 spectral response and maximum response at a wave-
length of 4200 Angstroms.

The RCA-1P42 is especially designed for compact
services such as the control of complex business-machine
operations. It is also applicable to small equipment for
sound-film reproduction.

A technical bulletin on the RCA-1P42 is available on
request. RCA tube application engineers will be glad to
work with you in adapting this or any other RCA tube
types to your equipment designs. Address RCA, Com-
mercial Engineering, Section D-7IJ Harrison, N. J.

RATINGS AND CHARACTERISTICS

MAXIMUM RATINGS, ABSOLUTE VALU
Anode-Supply Voltage (DC or Peak AC). ..
150 max. Volts
Cathode-Current Density... 14 max. Microamp/s
Average Cathode Current™. .0.4 max. Microampere
Ambient Temperature...... 75 max. °C

CHARACTERISTICS:

Maximum Dark Current at 150 volis . .,
0.005 Microampe

Sensifivity:
A1 4200 Angstrams.......... 0.020 Microamp/
Luminous®®............... 25 Microamp/i

MINIMUM CIRCUIT VALUES:

DC Load Resistance........... 1 Megohm

*On basis of the use of a sensitive cathode ar
in diameter.

**Given for conditions where a Mazda project
operated at a filament color temperature of 2
used as a light source. With daylight, the
several times higher; with light from a high
arc, many times higher.

L I T I TR T
RCA Laboratories, Princeton, N. J

THE FOUNTAINHEAD OF MOODERN
TUBE DEVELOPMENT IS RCA.

®lversity o1 Solinern Calitorria Liorasy

TUBE DEPARTMENT

MHARRISON, N. J.

RADIO CORPORATION of AMER,



