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MULTIPLE BT 338 - ;
SECTION : ' 8

SWITCH : J
RS-60 i

a1

FRONT VIEW OF SECTION ELEVATION VIEW OF RS-0 SWITCH

Ask for RS Specification-Layout Sheets
Printed on thin paper to permit blue rinting, these sectional draw-
ings indicate standard and optional dimensions — make it easy for
you to order pre-production samples of RS switches built to meet
your requirements exactly. Ask your nearest Mallory Field Repre-

Cllt'Off SeCtiOHS sentative or write direct for a supply.
Allow It To Fit Crowded Assemblies

.

WHEN your assembly is already overcrowded stator and rotor . . . Unlimited circuit possibilities . . .
and every fraction of an inch counts, the Six stator rotor supports to improve rotor and contact
RS-60 is a wonderful life-saver! alignment . . . Star-wheel type index for low torque . . .

Double wiping contacts . . . Silver-to-silver contacts . . .

In spite of its diminutive size, this multiple-section Indium-treated, silver plated rotor segments.

switch can be made with as many as five positions

or ten terminals. It incorporates, too, all these For. complete information, write 1.'or Mallory RS
outstanding features: Switch Data Fo.lders an.d for Specification Layout

Sheets. Our engineers will be glad to help with your
New, heavier staples and stapling technique, insuring switch problems. Standard Mallory switches may be
tight terminals . . . Improved low-loss phenolic in both readily obtained from your Mallory Distributor.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

SEE ""MALLORY ON PARADE' BOOTH 3 6. CHICAGO RADIO PARTS SHOW
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SENERAL CHARACTERTSTNGS ~
Capacitance...30 vuf +2% +* Maximum Peak Voltage...30,000
Maximum RMS Current...65 Amps at 10 Mc. * 40 Amps at 60 Mc.

Higher current handling ability and lower 12R
losses in reduced space simplify equipment
design — meets new FCC frequency stability
regulations for industrial and electro-medical
oscillators using Amperex-developed circuits

Design and manufacturing techniques evolved for
high power copper anode tubes were successtully
brought to bear in developing the unusual quali-
ties of the Amperex VC50 Vacuum Condenser. This
unique all-copper construction with large area
seals, no welds and increased mechanical rugged-
ness insures efficient and economical operation.

READY FOR YOU: Detailed technical rating and data sheets,

2.25
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OHMITE

OFFERS THE WIDEST, MOST COMPLETE
RANGE OF TYPES AND SIZES IN

cLost conTroL Rheostats

10 Wattage Sizes from 25 to 1000 watts,

from 1-9/16” to 12" Diameter, with Standcrd or
Special Features, with Uniform or Tapered
Windings, in Stock or Special Resistances,

in Single, Tandem or Concentric Units.

Only Ohmite provides such a wide range of types
and sizes . . . to give you a quick and correct answe.
to your Rheostat needs. Stock models in 25, 50,
100, 150, 300, and 500 watt sizes in a wide range
of resistance values.

All models have the time-proved features of Ohmite
design—the pioncer design that revolutionized
rheostat construction. Every Ohmite unit assures
permanently smooth close control . . . under cvery
operating con:ition.

Get the benefit of Ohmite experience in countless
applications. Let Ohmite ¢ngineers cooperate in
solving your rheostat control problems.

s OHMITE MANUFACTURING COMPANY
4983 FLOURNOY STREET, CHICAGO 44, U.S.A.

* * *

‘ VISIT BOOTH NO. 72 AT THE RADIO PARTS AND
ELECTRONIC EQUIPMENT CONFERENCE AND SHOW

HOTEL STEVENS, CHICAGO, MAY 13-16

Send for Catalog and
Engineering Manva! No. 40
Write on company letter- e

head far this valuable /“)
helpful guide in the selec- b ) —
ge 2“9& m -ion ond opplication of ‘é"
rheastats, resistars, tap . §
switches, chaokes and ﬁ

RHEOSTATS » RESISTORS * TAP SWITCHES .
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ALWAYS ROOM FOR ONE MORE

The unusually flexible switching system in your Jackson
Dynamic Tube Tester is designed to check new tubes for
receivers as they come out. New roll charts supplied when
necessary. Spare socket positions are also provided.

MODEL 636
DYNAMIC TUBE TESTER

with bulit-in rotary tube chart

“Dynamic” Method of Test—Makes a
better test on every tube. The “Dynam-
ic”” method is more accurate, fre-
quently finding poor tubes which might
pass for good in ordinary testers.

New High-Voltage Power Supply is a
feature of this tester. By testing tubes

at higher plate voltages (over 200 V.
for some types), more accurate results
are obtained.

Tests All Tubes—ALL of the popular
receiving types and television ampli-
fiers, including BamMTAMS — LOCTALS —
SINGLE ENDED—HIGH VOLTAGE FiLa-
MENT TYPES AND MINIATURES. Provi-
sion for many more. The tester is
protected against obsolescence in every
possible feature.

Roll Chart tube index—simplifies cor-
rect settings.

Full Range Filament Selections—From
% V. to 115 V. Selector marked di-
rectly in volts. This feature eliminates
guess work and helps operator to avoid
mistakes.

Most Improved Type of Switching Sys-
tem—Spare circuits and switch posi-
tions provided for future use. Two
“spare” socket positions.

Noise Test jacks are provided for audi-
ble test of possible tube noise.
Portable Model: Grey leatherette case,
14" long x 12" x 515", Weight: 11 Ibs.
Hinged lid removable.

Bench Model: Welded steel cabinet, 13"
long x 915" x 515”. Weight: 10 lbs.
Rubber bumpers on base and back.

JACKSON

e Ctoctoriad %Z/{}z/ Ipithwments

JACKSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, OHIO

THE COVER

A plating process for quartz crys-
tals, developed by Bell Telephone
Laboratories and used by the West-
ern Electric Co. in the manufacture
of millions of crystal units for the
Armed Forces, was probably one of
the most outstanding contributions
towards mass producing delicate
crystal plates during war years.

Prior to the introduction of the
plating process, the crystal wafers
were hand lapped to exact fre-
quency after the machining opera-
tion in order to meet extreme tol-
erances. By the application of the
new process, hand lapping was
eliminated. In the process devised,
a gold solution was applied and
fired, resulting in a base deposit
of pure gold on the faces of the
crystal wafer to provide a conduct-
ing surface. The frequency of this
gold plated crystal was measured
and the difference from the desired
frequency determined. The crystal
was then placed in an electroplat-
ing bath for a period of time long
enough to deposit sufficient nickel
on the gold to obtain the desired
frequency.

GE College
Issues Sheepskins

General Electric Co., which for a
period of twelve weeks last fall op-
erated a “college of Industrial Elec-
tronics”, has issued sheepskins to
those who completed the course.
Certificates attest that the student
“having diligently attended Gen-
eral Electric’s special Industrial
Electronics Training Course for
editors and other vendors of the
printed word is presumed to have
gained sufficient knowledge of In-
dustrial Electronics to be equipped
to lecture on electronic subjects to
all Thursday noon luncheon clubs,
syndicate a column in all news-
papers with circulations greater
than 8,000,000 blue pencil recklessly
all copy on the subject or otherwise
question the authenticity of all
statements on matters electronic
made by other than classmates or
members of the faculty. Moreover
the recipient is henceforth to be
recognized as a possessor of the de-
greeherebyconferred,Profound Har-
binger of an Electronic World, and
is entitled to affix to all future by-
lines the letters PHEW. In witness,
thereof, we have this day set our
hand and seal—L. A. Umansky
(Dean), J. L. Diefenderfer (Co-
Chairman), A. H. Moore (Co-Chair-
man), C. P. Fisher, Jr. (Secretary
of Admissions)”.

ELECTRONIC INDUSTRIES @ May, 1946
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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

U. S. Navy Official Photo

G-E IG

"These steel-jocketed
electronic tubes con
‘toke 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.

L"’"Bwrt‘i‘l"éslup built for tough service...
ITRONS

Type FG-235-A

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

Distributors and dealers everywhere, backed up by additional G-E tube stocks in centrally located cities from coast to coast.

GENERAL

FIRST AND

ELECTRONIC INDUSTRIES e May, 1946
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ledUR

BUILDS GREAT LITTLE METERS

The precision-built DeJur PIVOT construction gives
114" Meters are doing a maximum accuracy — re-
man-sized job on many duces pointer-rocking, and
applications where space wear on bearing surfaces
must be conserved. —greatly lengthening the
DeJur EXTERNAL life of the instrument.
External Pivot Internol Pives

(As Used by DeJUR) {Not Used by DeJUR)

, Trouble-Free Modern Design

RuBBLR

(1]
153 01a MTT noLE

The Delur Model 120
Miniature (1Y ”) Meter

I* DA,

DeJUR RHEOSTAT = PO'I'EN'I'IOM TERS
ARE PRECISION BUILT...

in a wide line of modéls for many
electronic and general electrical ap-
plications. They are electrically and
mechanically engineered to meet
the precise requirements of electri-
cal manufacturers.

The 11 Watt Model 275 (illus-
trated) is typical of DeJur Poten-
tiometers. Rugged yet light in
weight, it is built to give outstand-
ing service under the most severe
operating conditions.

WRITE FOR THE LATEST DeJUR CATALOG

Send detoils of your requirements to

DeJUR-amsco corporaTION
Deldur. Our engineers will glodly od-

ise the correct instrument t ' LONG ISLAND CITY 1, N. Y.
;::ur n..ds. C mstirumen 0 Mmee W

AMMETERS.. VOLTMETERS.. POTENTIOMETERS
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REVERE PHOSPHOR BRONZES
OFFER MANY ADVANTAGES

Strength — Resilience — Fatigue Resistance — Corrosion Re-
sistance — Low Coefficient of Friction — Easy Workability —
are outstanding advantages of Revere Phosphor Bronzes, now
available in several different alloys.

In many cases it is the ability of Phosphor Bronze to resist
repeated reversal 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
chemical, sewage disposal, refrigeration, mining and similar
applications. In the form of welding rod, Phosphor 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 Phosphor Bronzes
in your plant or product.

® May, 1946

. Flashlight clip
. Refrigerator door catch
. Fuse clip

. Switch contact
Condenser member

. Tension spring

. Contact blade

. Sliding contact

. Guide fork spring

. Switch tension spring

OO@NO}R&NN—I

1
11. Spring pressure plate
12. 3-way plug contact
13. Tin-coated bellows
14, Flexible hose

REVERE

COPPER AND BRASS INCORPORATED
Founded hy Paul Revere in 1801

230 Park Avenue, New York 17, N. Y.
Mills: Baltimore, Md.; Chicago, 111.; Detroit,
Mich.; New Bedford. Muass.; Rome, \.Y.—
Sales Offices in principal cities, distributors
evervuhere.

Listen to Exploring the Unkwown on the Mutual
Network every Sunday evening, 9 to 9:30
p.m., EDST.




SYLVANIA NEWS

CIRCUIT ENGINEERING EDITION

MAY Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1946

ANNOUNCING'

EFFICIENT, NEW SYLVANIA R.F. AMPLIFIER TUBE

—

T

series service in Television and Frequency

Here’s a new sharp cut-off r-f pentode amplifier
TY P E 7AG 7 designed especially for 6.3 volt and a-c/d-c

Modulation receivers.

The tube may be operated with full plate volt-
age on the screen grid to produce high input

resistance as a result of reduced electron transit

TYPICAL OPERATING CHARACTERISTICS
OF TYPE 7AG7 AS A
CLASS A1 AMPLIFIER

Plate current 6.0 Ma.

Plate resistance 0.75 megohm
Screen grid current 2.0 Ma.

Mutual conductance 4200 micromhos

Direct Interelectrode Capacitances

Grid te plate .005 micromicrofarad Max.
Input 7.0 micromicrofarads
Output 6.0 micromicrofarads

\ . |
hh’. S el N> "_‘. = "a_."" O T ) “.._A—‘a:'dl

time. Identical voltage requirements for plate
TYPICAL OPERATING CONDITIONS and screen grid also eliminate the need of screen
Heoter vellage ::?_.::::nw. grid filter resistors and by-pass capacitors in
Mximm plats dsiption 20wl some circuit applications.
:::::L“: ::,'::,:',f':fg:?:::" 2300 vohts Inquiries concerning the new Sylvania Type
Ma’::’::;":f:m grid dissipation bt :':m 7AGT7 r-f pentode amplifier tube are invited. Write
Maximum heater-cathode voltag 90.0 valts

Sylvania Electric Products Inc., Emporium, Pa.

SYLVANIA¥ ELECTRIC

Emporium, Pa.
MAKERS OF RADIO TUBES; CATHODE RAY TUBES, ELECTRONIC OEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, ELECTRIC LIGHT BULBS

8 ELECTRONIC INDUSTRIES o May, 1946




Aunouncing
TWO TUBES IN

A Yecs EAMILY

ofF VHF
TRIODES

PHOTOGRAPHS ACTUAL SIZE

An entirely new type of construction  PHYSICAL SPECIFICATIONS ELECTRICAL CONNECTIONS
characterizes a family of tubes developed - — - —

by Sylvania research. First of the family  Max. length 2.338" [ Inner Conductor Heater

to bccomg av a|lab|e. are th‘e 2C36 VHF  Max. diameter 1.0 =+ 005" Outer Conductor Heater and Cathode
triode oscillator (utilizing internal feed-  Cathode Goated Unipotential . .

back) and the 2C37 VHEF triode general  Base None required Straight Disc Plate

purpose tubes. Mounting Position Any |  Cupped Disc Grid

RATINGS and CHARACTERISTICS TYPICAL OPERATING CONDITIONS and CHARACTERISTICS
2C36 2C37 2C36 and 2C37 as Class A, Amplifiers
e = p |
Heater Voltage T 2C36 2C37
=+ 10% (a-c or d-¢) 63 v 63 v | | T
Heater Current 0.4 amp 0.4 amp Heater Yol:age (a-c or d-c} 63v 63 v
Maximum Plate Voltage 350 vd-c 350 v d-c Heater Current 0.4 amp 0.4 amp
Maxisum Plate Dissipation 50w 50w Plate Voltage 180 v d-c 180 vd-c
Maximum Efficient Cathode Bias Resistor 400 ohms 400 ohms
Operating Frequency 1200 rac 3000 mc Plate Current 11.5 ma d-c 11.5 ma dc
Maximum Plate Transconductance 4500 pmhos 4500 pmhos
Voltage (pulsed) 1500 v —— Amplification Factor 25 25
Grid Voltage
DIRECT INTERELECTRODE CAPACITANCES* for 1, = 10 pa d<c —13.0 v de 135 vdc
Grid-Plate 2.4 puf 1.85 uuf |
Input 1.4 puf 1.40 puf *
Output 0.36 pud 0.02C ppf 2C36 as VHF Oscillator—Plate Modulated
* Measured in shielded adapter of approximately 1.5 inside diameter Peak Plate Voltage 1000 v
with polystyrene insulation. Peak Plcte Current 0.9 amp
Grid Voltage Ovd-c
25 - Pulse Repetition Rate 1300 pps
PLATE CHARACTERISTICS: Pulse Width 2 psec
Frequency of Operation 1000 mc
@ 20 - Peak Power Output 200 w
o
w . .
L s 2C37 as VHF Oscillator—Continuous Wave* *
5 |
< Plate Voltage 150 v d-c
z 10 Plate Current 15 madc
= Grid Resistor 3000 ohms
S 5 [ Grid Bias Developed
& (approx.; - 1.5vd-c
Frequency af Operation 1000 me
o =T . Power Oscillation 05w
100 200 300
. .PLATE Ve ** Measured in funable concentric line circuit with external feedback.
Inquiries are invited

Visit us at the Chicago Radio Show — Booth 86

SYLVANIAY ELECTRIC

Electronics Division . . . 500 Fifth Avenue, New York 18, N. Y.
MAKERS OF ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES; ELECTRIC LIGHT BULBS
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T0P
FREQUENCY STANDARD
(60 cycle) for use with
external power supply

CENTER

CHRONOGRAPH
Records time intervals
with resolution to .001 second

BOTTOM

FREQUENCY STANDARD
(120 cycles) with
self-contained power supply

These tuning forks which include
new engineering principles, pro-
vide frequencies from 120 to 1,000
cycles directly with an unquali-
fied guarantee of accuracy to 1
part in 100,000 over a wide tem-
perature range. (Better than 1
second in 24 hours). Closer tol-
erances are obtainable on spe-
cial order.

These tuning fork assemblies are
available only in single or multi-
frequency instruments of our
own manufacture which are de-

signed to test, measure or control
other precision equipment by me-
chanical, electrical accoustical or
optical means.

The dependability of these fre-
quency standards is being dem-
onstrated for myriad purposes
in all climates and under all
working conditions.

If you have need for low fre-
quency standards of exceptional
accuracy, your inquiries are in-
vited.

American Time Products, Inc.

580 Fifth Ave.

Dist. of Western Electric &

New York, N. Y.

W e
“V‘f_rf.‘/l‘ . pasrer  Watch-rate Recorders

A
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Only FEDERAL gives you
2 plus values in...

FM and TELEVISION
LEAD-IN WIRE!

Produced by world's largest
manufacturer of high frequency
m cable!

Engineered in the same laboratories
that have put Federal in the ;
m forefront in FM and Television res

FEDERAL’S high frequency cable is really engi- Federal’s lead-in cable is available to you now,
neered for low-loss signal transmission from antenna in various sizes. Write for complete details.
to receiver . . . the product of years of experience in

FM and Television. -
Federal lead-ins have dual, stranded con-

It’s a solid, polyethelene insulated type . . . re- ductors. Characteristic impedance for
sisting water, acids, alkalies, oils . . . won’t embrittle commercial telecasts is 300 ohms—capac-
or age in sunlight. It retains flexibility in sub-zero ity per foot is 5 mmf.
temperatures; and dimensional precision even in hot ) Other types produced for special ap-
weather. Elliptical cross section enables it to with- plications and experimental work have
stand twisting and abrasion—eliminates any mois- characteristic impedances of 200 and
ture conduction path. 100 ohms. )

Federal Yé/ep/mﬂe d}m’ Radio 7 rporafzoﬂ

Expov- Datibutor: Newark 1, New Jersey / «./
) Standard Elecric Corp " ’

ELECTRONIC INDUSTRIES @ May, 1946 n
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/RES AND CABLES

GENERAL CABLE QUALITY

- e -

Products of the same reliability which protected lives
aboard the thousands of navy and merchant ships dur-
ing the war. The Company’s war-stimulated production
capacity, with improved manufacturing techniques and
experienced craftsmanship, makes General Cable your
logical source of supply for All-Asbestos and Asbestos-
VC Wire and Cable needs...Phone, write or telegraph
the nearest General Cable office. Catalogs available for

your advance information.

GENERAL CABLE

€C O R P OR ATI1 O

Manufacturers of Bare and Insulated Wires and Cables for Every Electrical Puspose

Headguarters at 420 Lexingion Avenue, New York 17, N.Y. General Cable Corporation Sales Offices

are located at: Atlanta, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Detroit, Houston,

Kanszs City, Los Angeles, New York, Philacelphia, Pittsburgh, Rome, N.Y., St.Louis, Sar. Francisco,
Seattle, Washington, D. C.
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| What DOES Make a ‘f
| BETTER Loud Speaker?

WILL the possession of physical facilities and desire create a better product?
No, because for all of their importance, these possessions are certainly not unique.
All institutions have them to some degree. Is it fanciful claims and fluent use of
' superlatives in product description that make a product better? Obviously not. Is it
Y » the achievement of theoretically perfect performance in the laboratory? No, not that
; ol either, for perfection in such respects does not necessarily create the practical ideal.

The simple truth is that no product can be better than know how and the honest
application of that know how as the product is created and its virtues described.

What is the yardstick of these ingredients in a product? The record of achieve-
A ments and the list of contributions to the advancement of science and art is one
- good measurement. The First PM Speaker, the Bass Reflex Principle, the Hypex
) Formula are just a few of the advancements contributed to the industry by JENSEN.

; There is also the endorsement by those users and connoisseurs of Loud Speaker
) performance whose first and last emphasis is always on superiority. JENSEN Loud
Speakers and Reproducers are the overwhelming choice of such people. Finally,
and perhaps most important of all, there is the established custom of the manu-
facturer to make honest statements as to the real ability as well as limitations of
the product. Here at JENSEN this has always been a fixed policy, an absolutely
essential ingredient in honesty of purpose, even though by some standards it
is called “selling down.”

P

it

And so, a better Loud Speaker is created because of know how, achievement as
shown by the record, significant endorsement and integrity of purpose from start to
finish. JENSEN Loud Speaker Products, personnel and policy meet these requirements.

For those interested in the proper appraisal, selection, use and operation of Loud
Speakers, JENSEN is publishing a series of Technical Monographs —of which five
issues are now in print. Note the titles listed below and write for one or all of them.

RPN e S

5 MONOGRAPHS AVAILABLE

1. Loud Speaker Frequency-Response Measurements

2. Impedance Matching and Power Distribution

3. Frequency Ronge in Music Reproduction

4. The Effective Reproduction of Speech

5. Horn Type Loud Speakers

FREE to the Armed Forces, Colleges, 25C
Technicol Schools, Libraries Each

JENSEN RADIO MANUFACTURING CO.

6605 SO. LARAMIE AVENUE, CHICAGO 38, ILLINOIS
In Canada: Copper Wire Products, Ltd., 137 Oxford Street, Guelph, Ont,

ELECTRONIC INDUSTRIES e May, 1946




Cabinets and housings fabricated by KARP are
distinguished for superior sturdiness that insures
longer life, and handsome, custom-crafted
appearance.

This ’plus’” in both utility and beauty gives your
finished assembly added market value. It easily
justifies a higher selling price if that is your aim
— or gives you competitive advantage without
higher price.

KARP builds in this extra worth by painstaking
skill and care to the most minute detail—a result of
superior specialized experience and ability, to-

WE BUILD ‘EM

HUSKY and
HANDSOME!

gether with the finest of modern plant equipment
and facilities. You get a de luxe, custom job at
a cost that compares with that of ready-made
stock items.

Our large store of dies and tools is avail-
able to save you the expense of many special
dies. Yet your job is individualized to your exact
specifications.

Tell us your needs. Bring us your tough problems
in cabinets, enclosures, chassis, racks, panels and
housings. ANY METAL « ANY SIZE ANY GAUGE
« ANY QUANTITY

All Types of Welding, Including Master-Craft Spot-Welding of Aluminum

gKAR?MIM PRODUCTS CO.,INC.

126 -30th Street, Imklyl 32,N. Y.

ELECTRONIC INDUSTRIES e May, 1946
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SOCKETS

n-Microphonic

OC"a‘l al’\d No

LOCK-IN

(Low Loss Ceramic)

Chassis Hole —1%¢" dia.

Chassis Hole—1%s" dia.

; Chassis Hole—1%s" dia.
Mounting Centers—1%¢"" &

Mounting Centers—1%s"

» Mounting Centers—1%s" Mounting—Top or Bottom

Mounting—Top or Bottom e | Mounting—Top or Bottom 35> With or without Grounding Lugs

— = — 5 o . 3
& S v

NON-MICROPHONIC

(Miniature)

Chassis Hole —1" dia, i Chossis Hole — 2%2” dia.
N - l/ e . ‘e
- Chassis Hole—1%6" dio. Mounting Centers— 1%s Mounting Centers— %"’
. S8/, att P
L Mounting Centers—1%s Mounting—Top or Bottom e Mounting—Top or Bottom
3

Ry Mounting—Top or Bottom With or without Grounding Lugs

: J k
T T T T TR S i O |
Write today for
O INCORPORATED
Comp’efe defa, ’s .o 18W. CHELTEN AV.

PHILA.,, PENNA.
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Accurate LOng RAnge Navigation...anytime...in all weather

work and prevents errors in readings.

With Sperry Loran the navigator has
at hand a quick amd accurate means
of determining a ship’s position at any
time, in all kinds of weather. This
system involves the reception of ac-
curately timed radio pulses from shore-
based transmitting stations, usually
200 to 400 miles apart.

The difference in time of arrtal of
signals from a pair of transmitting
stations 1s measured and the time dif-
ference is then used to determine,
from special charts or tables, a line-
of-position on the earth’s surface.
When two lines-of-position from two

different pairs of Loran stations are

ELECTRONIC INDUSTRIES ® May, 1946

crossed, you have a “Loran fix.” Fixes
are obtainable at distances from shore
stations up to 1400 miles at night,
700 miles in daytime.

In your consideration of Loran,
note particularly that Sperry’s equip-
ment is easy to operate. A Time
Difference Meter (see illustration

above) greatly simplifies the operator’s

EXECUTIVE OFFICES: GREAT NECK, NEW YORK
LOS ANGELES + SAN FRANCISCO -
GYROSCOPICS -

NEW ORLEANS o
ELECTEONICS + RADAR - AUTOMATIC COMPUTATION + SERVO-MECHAHISMS

Sperry Loran is backed by a world-
wide service organization and meets
the usual high standards of test and
performance of all Sperry products.
Loran equipments in limited quantity
are ready for immediate delivery.

*The Time Difference Meter, giving position
references directly, s a Sperry exclusive.

@D Sperry Gyroscope Company, Inc.

» DIVISION OF THE SPERRY CORPURATION
HDNOLULU + CLEVBLAND -+« SEATTLE

17
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=RADIO

VACUUM ELECTRONIC COMPONENTS

CA

FIXED and VARIABLE

HIGH VOLTAGE
VACUUM

PACITORS

Special Characteristics on a to-order basis

WATCH JENNINGS FOR NEW DEVELOPMENTS IN THE FIELD OF SPECIALIZED VACUUM ELECTRONIC COMPONENTS

TYPE Y—PINENUT, 1-5 mmfd.,
17,000 Peak Volts, 10 Amps.
Length 3% " =+ 1/16”, Diameter 13/16” 4 1/16” ~

TYPE VC 50, 6-50 mmfd., 20,000 Peak Volts,
(available up to 32,000 Peak Volts), 20 Amps.
Length 6',”. Diameter 2% "

TYPE X—PEANUT, 5-25 mmfd.,
17,000 Peak Volts, 20 Amps.
Length 3% ” + 1/16”. Diameter 14" + 1/16"

TYPE VC 250, 50-250 mmfd., 20,000 Peak Volts,
60 Amps. Length 6'.”, Diameter 2, %

TYPE M—COCONUT,

=

>

TYPE W—WALNUT, 3 to 100 mmfd.
20,000 Peak Volts (Available up
to 32,000 Peak Volts). 20 Amps.
Length 4-3/16” & 1/16”, Diameter 214" + 1/16”

e

TYPE K, 50 mmfd.,

50.000 Peak Volts, 60 Amps.
Length 82, Diameter 3”

500 mmid., 750 mmfd.,
1,000 mmfd., 10.000 peak volts;
Length 77", Diameter 473"

TYPE N—COCONUT,
up to 200 mmfd.
35,000 Peak Volts,
Dimension same as Type M

—~— e cnitiSis”

gy

TYPE T—VACUUM VARIABLE CAPACITOR
Peak Volts 10,000 and 20.000.
Ranges of 5-25 mmfd.

{ \
N
TYPE 250th TYPE 100th

Other special types on request
TRANSMITTING and INDUSTRIAL TUBES

TYPE U—VACUUM VARIABLE

&

£

&
T e

] MR 5 |
RN S M5
N VE VR TR R e

3

r!
o

TYPE R—VARIABLE CAPACITOR TYPE S—SPLIT STATOR VARIABLE

10,000 Peak Volts
Capacity range, 3-8 mmfds.

CAPACITOR
15,000 and 30,000 Peak Volts,
Capacity range, 7-15 mmfds.
Special capacities on a to-order basis.

CAPACITOR
10,000 Peak Volts
Length 11% ", Diameter 4% "
250 to 350 mmfd. max.

WRITE FOR BULLETIN

JENNINGS RADIO

MANUFACTURING COMPANY

1098 EAST WILLIAM STREET, SAN JOSE 12, CALIFORNIA

18
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'WE HAVE WHAT YOU WANT!

The new Concord Catalog displays the most
comprchensive stock in years! All well-known,
standard lines are fully represented. Equipment—
accessorics—parts for zli radio and electronic use
...for building, repair, mainterance...for engineer,
amatcur, serviceman, soundman, retailer . . . com-
plete lines of tubes, instruments, tools, spcaku‘s,
condensers, resistors, relays, etc... PLUS a radio set
department offering latest postwar models... PLUS
the exciting line of MULTIAMP Add-A-Unit
Amplifiers offering many inmovations in public
address units obtainabte only from Concord.

RADIO CORPORATION

LAFAYETTE RADIO CORPORATION

CHICAGO 7 ATLANTA 3

901 W.‘lackson_Blvd. 2GS Peachtree Street

ELECTRONIC INDUSTRIES o May, 19464

Your copy of the complete, new Concord Catalog
is ready! It offers you the latest, greatest selection
of guaranteed quality RADIO SETS, PHONO-
RADIOS, RADIO PARTS, TEST INSTRUMENTS,
BOOKS, TOOLS, AMPLIFIERS AND ACCESSO-
RIES, AMATEUR KITS AND SUPPLIES, ELECT-
RONIC EQUIPMENT...page after page of post-war-
engineered equipment and parts you have long been
waiting for. All standard, top-quality lines. Thousands
of items. Money-saving prices. And fast service, direct
from our two centrally located warehouses in CHI-
CAGO and ATLANTA.

Sec the first peacetime line of Concord Radio Sets in
new, modern cabinets with a host of post-war fea-
tures. Sce the thrilling MULTIAMP Add-A-Unit
Amplifiers, brand new in the field, with sensational
new flexibility, fidelity, and pow er—EXCLUSIVE with
CONCORD.

Sec the vast stock of everything you need in equip-
ment and parts...sce them in the new, comprehensive
Concord Catilog, just off the press.

Your copy is ready...and it’s FREE. Rush coupon today.

l-----------------l--------------------------
: CONCORD RADIO CORPORATION :
g 901 W.Jackson Blvd. 1
8 Dept. J-56, Chicago 7, 1. :
B Yes, rush FREE COPY of the comprehensive new Concord Radio Catalog. g
H '
8 Name :
]
H 1
g Address :
i G '
City ..... ST e . .Siate B |
a ]
[ { -
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Export Department
13 E. 40th St., New York 16, N.Y.

Cable Address:
ARLAB All Codes

VISIT BOOTH 138
AT RMA EXHIBIT,
CHICAGO—MAY 13-16

X
STUPAKOFF CERAMIC
AND MANUFACTURING CO.

LATROBE, PENNSYLVANIA
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fo meet your

most exacting needs

1. ENGINEERING of Stupakoff products is
based upon practical experience in the
application and manufacture of indus-
trial ceramics.

2. FORMULAS are carefully worked out to
produce a material that fulfills the
special requirements of each particular
application.

3. FORMING by extrusion, pressing or
molding, insures the selection of the
process best suited to the product being
made.

4. FIRING, an extremely important opera-
tion, is done at controlled temperatures,
cycles, atmospheres and other closely
regulated conditions.

5. MACHINING by modern precision
equipment assures dimensional accu-
racy of finished pieces.

INSPECTION assures dimensional accu-
racy, clean edges, correct color of
finished parts, dielectric and mechan-
ical strength.

When you use Stupakoft Ceramics, these
facilities assure correct application, highest
quality and complete satisfaction.




HERE’S a war development that was in standard use an
high-frequency equipnient built for the U. S. Armmn
Signal Corps.

It is shiclding of kuit Monel mesh to “frustrate strav-
ing h-f currents by making them run around in cireles

until they crael buck into the hox.”

When used in place of fabricated sheet metal shields,
these rings can speed produetion and assembly . . . re-
dnce space requirements . . . simplify disassembly.

Continuous contact is assured by the resiliency of
the Monel mesh. Anv loss of over-all conductivity due
ta atmospheric or marine corrosion is minimized by the
excellent corrosion resistance of Monel.

And. where {luid seal attuchments are needed. de-
signers find that Monel can he satisfactorily bonded to
rubber-like materials.

Investigate this new shielding method! Rings of knit
Monel mesh can he ohtained in all types and sizes 1o fit
individual requirements. For more information write:

Metal Textile Corporation, Orange, New Jersey.

THE INTERNATIONAL NICKEL COMPANY, INC.
67 Wall Street, New York 5, N. Y.

One of several interesting pos-

sibilities for knit Monel mesh

is in the “plumbing’’ on high-

frequency equipment. Knit

Monel mesh can be used be-

tween the concentric metal tub-

ing used for tuning.

NICKEL & ALLOYS

MONEL* * K’ MONEL* * “R” MONEL* * “KR"” MONEL* » *'S" MONEL*
INCONEL* * NICKEL * L NICKEL* » ““Z'* NICKEL* ’Reg. U.S.lat, Oft.
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JERNARD [1cE's FJONS

QUALITY METAL FABRICATION SINCE 1867
Executive Offices: 325 FIFTH AVE., NEW YORK 16, N. Y. Factory: 139-145 NORTH TENTH ST.,
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‘ Desirable electrical, mechanical or chemical quali-
ties of precious metals can be added to the strength
or other desirable properties of base metals, pre-
cisely where and as required.

. Finer, more lasting finishes than are otherwise
obtainable in base metals.

SHEET: Sheet is manufactured in any combination of metals and in
any quality or ratio, single or double plate or striped. A recentiy
developed specialty is edgelay. Laminated sheet can be produced as
thin as .003 of an inch; in widths from i3 inch wide to 6 inches wide,
and within tolerances of .0001” t0 .0002” depending on the marterial.

TUBING: Because our tubing is actually deep-drawn sheet. its quality
is easily controlled. Dimensional limits lie between approximately
015" O.D. to 2” O.D. with wall thickness as small as .005”. Very
close tolerances can be maintained both on wall thickness and diam-
cters. Laminated tubing is now used in the electrical industry, for
elecrronic applications, high frequency radio parts, delicate instrument

WIRE: We draw wire to diameters as fine as .005” to .006” depending
on the material, and the precious metal thickness can be held to a
tolerance of .0001”. In spite of such small dimensions, such wires are
often engraved for decorative purposes or shaped for industrial use.
Laminated wires, available in every conceivable shape, are widely used

make these t/)ings possible . . .

. Precious metal properties of corrosion resistance,
electrical superiority, and durability can be ob-
tained without solid precious metal costs.

Uniform maintenance of lamination ratios with no
porosity, pit marks or defects.

We are able to sunply laminated or solid sheet with a fine mirror finish
suitable for production of the finest precision parts or decorative pieces.
Sheet_or strip is supplied coiled or flat according to the customer’s
specifications and depending on the dimensions. From this sheet prac-
ucally any form or type of product may be produced.

assemblies and in the chemical industry, for non-corrosive containers
and conveyors. In addition to round tubing, almost every other con-
ceivable shape may be had, whether rectangular, octagonal, or star
shaped, etc. Rings, sleeves and jackets are quickly and economically
cut from laminated tubes. Machining and forming operations can often
be eliminated or reduced by the use of specially shaped tubing.

in spectacle frames. in various instruments. for formed plated springs,
low cost electric wire (silver coated steel). radio electronic parts,
where expansion must be held to a minimum (silver on invar), and in
chemical apparatus when corrosion must be prevented. We also make
solder wire and preformed rings for straight line production.

To assist you in the application of our products to your products we are maintaining
a staff of thoroughly experienced metallurgists, chemists, designers and consultants . . . an

up-to-date research and testing laboratory . . . and a splendidly equipped tool room. These

J
Vo
fYSTART )
4 RIGHT |}
with

el

« TUBING -

)
.

SHEETS - WIRE

P
N\

| ’:_? -

s

SOLDERS -

are all at your service to cooperate with your own staff to the full extent of our facilities.
Your inquiries are cordially invited. Ask, too, for a
copy of our new descriptive folder on silver solders.

. PRODUCTS

FABRICATED PARTS AND ASSEMBLIES

D. E. MAKEPEACE COMPANY

Main Office and Plant, Attleboro, Massachusetts

NEW YORK OFFICE, 30 CHURCH ST.

24

CHICAGO OFFICE, 5SS EAST WASHINGTON ST.
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/, ERIE RESISTOR

ERIE RESISTOR has developed
and manu{actured a complete line
of CeramiC sers for re-
ceiver and i i
tions; Gilver-Mica an

Button Condensers;

sistors and Suppressors;
Injection Molded Plastic X
Dials, Bezels, Nameplates and Coil
Forms. Complete technical inlor-
mation will be sent on request.

Typeésiﬁ e
~ Multiple Plate Tr. {' g KA -
v 120 MMF—1,800 MMﬂ: o BT

1 Watt
Resistors ' L » am
ohms— ?2 .'"99‘!&‘5 : . 1 nr7.500

- 51 MMF—7,500 MMF

1

,_j\ ERIE RESISTOR CORP
_ ERIE, PENNSYLVANIA .

& LON
DON, ENGLAND .. .TORONTO, CA
, CANADA

ELE
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HIGHER EMISSION POWER

\\\\\\\\\\\\\\\\\m\m. :

TUBE CHARACTE\\{\I\{\\:\{\\{\\\% 3

with SPEER
GRAPHITE ANODES

‘%FEEP* Tube anodes built of SPEER Graphite
radiate 100% more power at 1290° F. than widely-
used metallic anode materials. In fact, *‘SPEER
Anodes dissipate four times more power before the
anode becomes red hof.

That is why leading tub . . w9 SPEER GRAPHITE ANODES
at is why leading tube manufacturers specify N
SPEER Graphite Anodes—use them to make small, \\\\\\\\\\\“\\\\
N

fast-operating tube elements with large-element (54 watts/sq. em.
\

\
\‘\\\\ w” MATERIAL “A”’

performance.
They radiate uniformly —without hot spots that
change tube characteristics — without frequency

drifts during warming-up period.

'vMATERIAL B’

SPEER Graphite Anodes will conform perfectly to 2.7 watts/sq. cm]

the precision requirements of your tube design.
Internal face spacings of SPEER Anodes can be held
to .002 inch. And SPEER Anodes will maintain your
specifications during tube operation, because they RELATIVE POWER RADIATION AT 1290°F. (Watts/sq. em.)

will not warp at temperatures as high as 3500° F.

CARBON COMPANY
ST. MARYS, PA.

.59 watts/sq. cm.

Tube manufacturers can give better character-

istics to almost any electronic tube by using SPEER
Graphite Anodes. Write today for more information.

rCH|CAGO * CLEVELAND °* DETROIT
MILWAUKEE * NEW YORK °* PITTSBURGH
@ so7
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AMERICAN PHENOLIC CORPORATION "~
CHICAGO 50, ILLINOIS

In Conodo ¢ Amphenol timited ¢ Toronto

‘-—-———————-—-—-—-——————————————---————_—_.....————_————-———-—_—————-——————————-————-—-————-.\

COAXIAL CABLES AND CONNECTORS o INDUSTRIAL CONNECTORS, FITTINGS AND
CONDUIT ¢« ANTENNAS o RADIO COMPONENTS ¢« PLASTICS FOR ELECTRONICS

b ——— - e e e e

ELECTRONIC INDUSTRIES o May, 1946 27




AEROVOX SERIES 1780

e

BOOST KVA RATING BY FIVE OR MORE...
CUT PRESENT SIZES OF POWER CAPACITORS ...

4

&

MICA CAPACITORS

® This new water-cooled oil-filled mica capacitor
handles exceptional KVA loads for its size. This
means that more power can be handled than with
previous capacitors of similar size or, conversely,
capacitor size can be greatly reduced for given
power ratings.

Series 1780 capacitors attain their higher KVA
ratings in two ways: (1) By exceptional design
such as critical arrangement and location of
sections; choice of materials; specially-plated
paris; large cross-section of conductors; care-
ful attention to details and frue craftsmanship
in production. (2) By the use of a water-cooling sys-
tem so designed as to provide maximum heat trans-
fer from capacitor section to cooling coils.

All in all, here is a sturdy, compact, hard-working,
trouble-free mica capacitor for extra-heavy-duty
service, such as induction furnaces and high-power

fransmitters.

capacitors

o 1

28

Mica stacks in oil bath. Cooling
coils in oil bath for efficient trans.
fer of heat.

Air-cooled operation, 200 KVA:
with water.cooling, 1000 KVA—a
one-to-five ratio.

Ratings up to 25,000 volts A.C.
Test. Capacitances up to .01 mid.
Rated loads up to 1000 K VA. Typi-
cal unit: 20,000 V. at .01 mid.
Lower power factor (.01%). Long
lite and large factor of safety.

Provisions for making connections
with high-current-capacity conduc-

SALES OFFICES IN ALL PRINCIPAL CITIES « Export: 13 E, 40th Sv., New YORK 16, N. Y,

~Cabte: “ARLAB’ o in Canada: AEROVOX CANADA L

S K o B I S I N

tors. Four-stud terminal. Grounded
case.

Hzavy welded metal case, her-
metically sealed. Exceptionally
sturdy construction.

Series-parallel mica stack designed
for uniform current distribution
throughout.

Silver-plated hardware for mini-
mum skin resistance. To minimize
or eliminate corona, terminals are
finished with large radii of curva-
ture. Steatite insulator shaped to
hold gradients below corona limits.

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S. A7

TO., HAMILTON, ONT. '
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FLEXIBLE..

The flexibility of National Vulcanized Fibre,
here illusirated as a barrel bung washer,
is the property which makes it ideal for

use where an airtight seal is required.

Gy
B
Resilient Lightweight /

NATIONAL €

VULCANIZED

FIBRE

takes the “kinks” out of tough
production problems

If you need a strong, yet more flexible material to
improve performance and efficiency of products or
plant equipment—you’re likely to get just the flexibility
you want in Naticnal Vulcanized Fibre. All grades of
National Vulcanized Fibre are not flexible —imany
are very hard, boune-like—but other grades are
flexible and varying degrees of flexibility are
available through a sperial treatment.

But it’s the unusual combination of propertics
of National Vulcamized Fibre which may
make it your answer to new, profitable
produets. Resilient and light in weight (about
half that of aluminum), this versatile matcrial
is easilv machined and farmed. It has outstanding
impaet, tensile and dielectric strength .
is extremely resistant to wear and abrasion . . . and
is one of the strongest materials per unit weight known.
Write for cemplete infarmation.

NATIONAL VULCANIZED FIBRE CO.

Wilmington, Delaware Offices in Principal Citics

ELECTRONIC INDUSTRIES o May, 1946 2
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TUNG-SOL LAMP WORKS,
Sales Offices:

more efficient
...1n miniature

To accommodate the reading matter we find hetween
the covers of a small hook would have required
several dozen unwieldly. hand inscribed. parchment
scrolls in Roman davs. This is a striking example
of greater efliciency in miniature hut no more so

than TUNG-SOTI. Miniature Electronic Tubes.

From evervone’s viewpoint Miniatnres are supe-
rior, especially for high frequency circuits. More
compacl cquipment and less storage space are
obvious advantages of Miniatures to both manufac-
turers and dealers. The enginecr. however. secs
their greater resistance to the effects of vibration

Visit our booth No. 6/ at the
RADIO PARTS AND ELECTRONIC EQUIPMENT SHOW
STEVENS HOTEL, CHICAGO, MAY I3 to 16

INC.,

and shock, lower lead inductance,
lower inter-element capacities and
higher mutual conductance.

Manufacturers of radio sets and

other electronic devices are invited
to work with TUNG-SOI. engineers

in the development of more compact

1 “I L
ACTL AL =171

and more ellicient electronic equipment through the
use of Mimiature Tubes. Of course. consultation
work of this nature is strictly confidential.

TUNG-SOL

velialiore-tlesled
ELECTRONIC TUBTES

NEWARK 4, NEW JERSEY
Atlanta s Chicago « Dallas » Denver » Detroit » Los Angeles - New York
Also Manufacturers of Miniature Incandescent Lamps, All-Glass Sealed Beam Headlight Lamps and Current Intermittors

ELECTRONIC INDUSTRIES @ May, 1946




Booth 49, Stevens Hotel, Chicago, May 13 to 16.

_,.....-4--

\/N»M@ufwu«HJ URNER —

B it

/

N\ Turner pioneers again! Colortones are here
T o bring distinctive beauty to microphone applications.
Especially created for bands, television studios,
entertainment spots and home recorders, these rugged
plastic microphones come in a range of gem-like colors.
Their lustrous, streamlined beauty will blend,
harmonize or contrast with any setting.
And new inside too! Improved crystal and dynamic

. . . Designed by
circuits result in smoother, more accurate reproduction. Axtsun HAGGSTROM,
Write for complete specifications and information R IR L
on Colortone colors now available. I m

The TURNER Company
904 17th Street, N. E., Cedar Rapids, Iowa

TURNER-Pioneers in the

Communications Field

Licensed under U. S. Patents of the American Telephone and Tcl.egrnph

Company. and Western Electric Company. Incorporated.
Crystals licensed under patents of the Brush Development Company

ELECTRONIC INDUSTRIES ® May, 1946
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See the Turner Exhibit at the Parts Show,




SEEBURG RECORD CHANGERS

MINIMUM FRICTION =+« SILENT . CONSTANT SPEED
LONG LIFE . TROUBLE-FREE OPERATION

RELIABILITY of operation is the prime reduisite of a good record changer. New and more
efficient features have been added to the complete line of SEEBURG RECORD CHANGERS
... but only after these features were given exhaustive laboratory and field tests . . . for
RELIABILITY is the quality thatl is built into all SEEBURG RECORD CHANGERS. Years of

¢ trouble-free operation in actual use is the best proof that SEEBURG RECORD CHANGERS
are Always Reliable—All Ways!

SEEBURG |!){2 RECORDER
A £ s, et AL sl

Z 2

The SEEBURG WIRE RECORDER is o revolutionory new recording ond reproducing instrument. The
versotility of the SEEBURG WIRE RECORDER reodily lends itself to procticol uses in the commerciol,
legol ond entertoinment fields. One simple control knob operotes the SEEBURG WIRE RECORDER to
record ond reproduce speeches, ploys, meetings, music, rodio progroms, etc. There ore no needles

or.discs used.
DEPENDABLE MECHANISMS
J. P. SEEBURG CORP. - CHICAGO
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GOING SOMEWHERE?

DICO can handle, to your complete satistaction, the development and produc-

lion of coaxial transmission lines and fittings, wave guides, dipole antennas, diree-

tional antennas. plumbing for VUIF, RF cable assemblies, slotted lines, probes,
voltmeters. standing wave indicators, frequency measuring devices, wave meters,
and otlier precizion instruments. Unexcelled for its exactuess, DICO can also offer
the same adaptability and proficiency for any comparable type of development and
manufacture, whether in part or whole. Our representative will call for consultation,

without placing vou under any obligation. Ask now.

PRODBUCT ENGINEERENG. DESIGNING,
DEVELOPMENT: GOLD AND SILVER
PLATING: SOLDERING, WELDING.
CASTING. ASSEMEBLING, FENISIHING

INSTRUMENT CO.

WAKEFIELD - MASSACHUSETTS
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POWERSTAT TYPE “LC" ¢

The annoyance of off-nominal line voltage in production testing, laboratory

investigation and factory processes can be eliminated by use of POWER-

R e

STAT Variable Transformers type LC ... LINE CORRECTORS . ..

This equipment consists of a POWERSTAT Variable
Transformer in conjunction with a fixed ratio
auxiliary transformer for bucking or boost-
ing the line. With this equipment
high current loads can be ¢co-
nomically and smoothly

controlled. By sim-

ple adjustment of
the POWERSTAT the line

voltage can be conveniently

restored to the correct value. The
line corrector is also well suited for control

of voltages over limited range.
8

Consider the ... POWERSTAT Line Correctors ... whenever an

exceedingly smooth control of voltage is required over a. .. limited

00000000000000¢

voltage range . .. Standard types are available for manual or motor oper-

ation and when necessary special units can be designed to your specifications.

Send for Bulletins IE

SUPERIOR ELECTRIC COMPANY

765 LAUREL STREET, . . . BRISTOL, CONNECTICUT
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One more step in MERTRAN CARE

|

Vacuum impregnation helps to stabilize the performance "‘he
characteristics of AmerTran-Transformers. Each unit is sub- AmerTran
jected to both heat and a vacuum process to withdraw all Irudemurk is

moisture. While still in the vacuum chamber, the compound

is introduced and forced into every interstice and around all found on...
Audio Transformers
and Reactors

Modulation Transformers
(to 500 KVA)

surfaces of the windings.

This process eliminates trouble from deterioration of insula-

tion and corrosion of windings due to moisture. It insures Hermetically Sealed
. . = . i
continuous conduction of hear to outer surfaces, resulting in a Tronsformers
. . Plate and Filament
cooler unit—or a smaller transformer for a given temperature
) ] ) ) Transformers
rise. It provides permanent protection from moisture. Filter Reactors

Wave Filters, High
Voltage Rectifiers

Microphone and Inter-
stage Transformers

Transtat A. C. Yoltage
Regulators

Other Electronic and

Industrial Transformers

Am :RIRAN

MANUFACTURING SNCE 1901 AT NFWARK, N J KWERICAN TRANSFORMER CO.,

178 Emmet $t., Newark 5, N. J.
Rectifiers for Electronics ond Power Tronsmission RAF

Pioneer Manufocturers of Transformers. Reoctors ond
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Whether your television plans embrace direct-viewing, projection, or both, you'll
find RAULAND Cathode Ray Tubes adaptable to your needs. Research, continuing
from television's early beginnings to development of theatre-size screen projection,

has enabled RAULAND engineers to produce the finest direct-viewing and
projection type tubes, using either reflective or refractive optics.

Consult with our engineers about your television problems
with respect to Cathode Ray Tubes.

Be sure to visit Rauland Booth No. 83 while at Radio Parts and Electronic Show, Stevens Hotel, Chicago. May 13-16.

< COMMUNICATIONS - TELEVISION |

. RADIO - RADAR - SOUND

Electroneering 7s our business
e CHICAGO 41, ILLINOIS

THE RAULAND CORPORATION
ELECTRONIC INDUSTRIES ® May, 1946
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Announcing a new industrial control device...

DUAL-PREDETERMINED
ELECTRONIC COUNTER

For processes requiring a rapidly repeated operation to occur
after a predetermined number of counts!

A time and money-saving instrument . . .

for counting and stacking sheet metal.
. . feor rapid and accurate control of length and spacing of slide fasteners.
for use in automatic packaging of objects such as buttons and pills.

., . . . and for many other operations throughout industry.

The Potter Dual Predetermined Electronic Counter is an innovation in the field of industrial
control where the product to be controlled can be set up by discrete predetermined numbers.
It employs three or four standard Potter 4-tube counter decade circuils which are arranged to
give two independent predetermining channels in which any number, from 0 to 10,008, may be
initially set up by simply manipulating the rotary switches that are mounted on the front
panel. During the operation, each channel is alternately pre-set to the desired determined
number . . . this is accomplished automatically by seli-contained cireuits and occurs in much less
than one millisecond, a speed not obtainable with predetermined mechanical counters

The input iz arranged for operation with either make-contacts or sharp negative pulses. Input
frequencies may be in excess of 1000 cycles per second. Output includes an ultra-high speed
relay with single pole double throw contacts. One circuit is closed during the first predetermined
cycle. The other is closed during the second cycle. Power operation is obtained from a 110 volt
60 cycle circuit. The standard unit may be ordered for a total count capacity of 1000 or 10,000
with either the single or dual predetermining channe.ls. Other count capacities on special order.

POTTER TWO-DECADE ELECTRONIC COUNTER ... « versatile instrument
for use as a counter, timer, interval controller, radiation counter, etc. Non
predetermined. Counts up to 1000 per second. Output relay for conmecting to
external electromagnetic counter fo extend count.

STANDARD COUNTER CHRONOGRAPH . .. for measuring time intervals such
as encountered in projectile velacity measurements to the nearest 10 micro-
seconds with a full scale reading of 0.1 second Special chronographs counting
at rates of 400 K.C. or 1.6 m.c. for high precision measuremert

INTERVAL GENERATORS . .. for producing a predetermined time interval in
discrete steps of 10 microsecands.

RUME

S\

& N
Additional Details on these Potter Instruments Will Be Forwarded Promptly.

ELECTRONIC COUNTER PRODUCTS
T
C\Ow 136-56 ROOSEVELT AVENUE FLUSHING, NEW YORK
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For Economical
Precious Metal

Overlay, precious metals,
one side or both sides,
any thickness.

Base metal, steel, copper,
nickel, etc.

... USE

GENERAL PLATE Laminated Metals

You simply can’t beat General Plate Laminated
Metals for solid precious metal performance at
low cost.

Combinations of thin layers of precious metal
permanently bonded to heavier base metals, they
give you all the performance characteristics of
solid precious metals yet you only pay for the thin
layer of gold, silver, etc., plus the low cost of the
base metal backing.

Typical application for General Plate Laminated
Metals are electrical equipment, chemical appara-
tus, instruments, mobile equipment, aircraft,
signal apparatus and electronic devices. Their
advantages include economy, better electrical
performance, high corrosion resistance, ease of

fabrication, workability and long wearing life.

Base to base metal combinations are also avail-
able for those applications where single base
metals do not provide structural, mechanical or
performance requirements desired.

Find out about General Plate Laminated Metals,
today. They are available in sheet, wire and tube
form or as fabricated assemblies. Write.

GENERAL PLATE DIVISION

of Metals and Controls Corporation

50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicogo, lil.; 2635 Page
Drive, Altadenao, Colifornio; Gront Bidg., Pittsburgh, Pa.

ATTLEBORO, MASSACHUSETTS

ELECTRONIC

INDUSTRIES o May, 1946



Collins Speech Equipment

provides better program transmission and stronger signals

THE CoLLINS 26W-1 audio limiting amplifier
is a product of the most advanced standards of
broadcast engineering. It effectively raises the
modulation level, yet prevents overmodula-
tion cf the r-f carrier. The resulting stronger
signal assists materially instation areacoverage.

Developed for high fidelity AM and FM
applications, the 26W-1 has a frequency re-
sponse flat from 30-15,000 cps, with a varia-
tion of less than 1.0 db. The compression ratio
above the verge of compression is 20/1 in db.
Harmonic and tone distortion are not more
than 1.59, at any frequency, any setting of the
input and output levels, and with any amount
of compression up to 15 db. Hum and noise
are 70 db below the operating level. Output
range is —4 to 426 dbm.

Complete metering provides measuring fa-
cilities for individual tube currents, plate volt-

FOR BROADCAST QUALITY, IT’S . ..

0900 Q0T OOODPOOOECEOOO OO0 ODIOONONEOIDNDNONONOIDPS

ELECTRONIC INDUSTRIES @ May, 1946

age, compression level, and output level. In-
side-out chassis construction gives immediate
access to all wiring and circuit components
upon remaval of the slip-on dust cover. Oper-
ate and release times are independently ad-
Jjustable.

Dimensions, for standard rack mounting,
19" w, 14" h, 9” d. Weight, 45 pounds. Avail-
able in metallic gray or black wrinkle.

Collins speech equipment is thoroughly en-
gineered for highest performance. Reliable in
operation, accessible in maintenance, each unit
meets rigid inspection and tests before it is
approved for delivery. For your requirements,
write today to the Collins Radio Company,
Cedar Rapids, Iowa: 11 West 42nd Street,
New York 18, N. Y.

boooo
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LAPP-DESIGNED, LAPP-BUILT—TO DG A SPECIFIC JOB

This is an antenna base insulator for use on a communi-
cations center transmitter. It is one of several Lapp de-
signs for transmitter and receiver mast bases for military
vehicular radio—on jeeps, halftracks, tanks and other
rolling equipment.

Whether or not this special-purpose gadget has appli-
cation to anything you build or propose to build, there’s
a moral in it for you. In this case, as in hundreds of
others, an original and impractical design was modified
by Lapp engineers—to provide a part that meets all elec-
trical and mechanical requirements, and that Lapp can
build economically and efficiently.

v Lapp engineering talent and Lapp production methods
are such that we can say, “If it’s an assembly that can be
“mnade of porcelain or steatite and metal parts, tell us what

40

the requirements are and how you think it might be made;
Lapp will tell you how it can best be made—and will
make it.” Qur right to that claim has been proved over
and over in military electronic production; it’s going to
be a competitive advantage to smart post-war electronic
producers. Lapp Insulator Co., Inc., LeRoy, N. Y.
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/ A NEW, Nzxpzuswe\\

7\ k i
W W S
= OSCILLOGRAPH \, !

o
WITH A 5-M CATHODE-RAY TUBE |

e Ideal for school and college classroom demonstrations!

® A practical tool for the radio service man!

WATCH FOR THE

... 274

-
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lﬂlll T o i s Ui

ALLEN B. DUMONT LABORATORIES, INC., PASSAIC, NEW JERSEY * CABLE ADDRESS: ALBEEDU, PASSAIC,'N. J., U S. A,

& o~ .
(35
”» © Allen B. Du Mont Laboratories, |
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W THE COUNTERSIGN OF DEPENDABILITY IN ANY
/Vﬁ'“"

Tests Prove 1007 Longer Life

in this New

SomPe. 3.750A2

—

made possible by:
NEW COOLER OPERATING PLATE
NEW NON-EMITTING GRID
NEW FILAMENT STRUCTURE

Two Eimac 3-750A2 Tubes undergoing life tests
in the Eimuc testing laboratory

Repeatcd tests of the new Eimac 3-750A2 in the Eimac
testing laboratory show 100% longer life than previous
models operated under the same conditions.

This increase in life expectancy is a result of continuing re-
scarch, culminating in this new version of the 750TL triode.
Among its many new features are a new cooler operating
plate, new non-emitting grid and a new, filament structure.

The new 3-750A2 is a power triode, interchangeable with the
previous model TSOTL, und is but onc example of the constant
effort made at Eimac to furnish better tubes at lower cost. For
Surther information and complete engineering data on Eimac
tubes, write direct or contact your nearest Eimac representative.

Follow the leaders to

EITEL-McCULLOUGH, INC., 1102 H San Moteo Ave., San Bruno, Colifornia

Plant lacated at: San Bruna, Califarnia
Export Agents: Frazar and Hansen, 301 Clay St., San Francisco 11, California, U.S. A.

ELECTRONIC EQUIPMENT

GRID DRIVING POWER =~ WATTS

IE 5ooovous ]

i
i

1

. T
[ teceno

—LECENO. . _ |

CURVE l L4 £

Tt PO

1300 2000 2390 3000 3500

POWER OUTPUT-WATTS

Trpicalof the outstanding performanceof thisnew triode is its
high power gain. With 5000 volts on the plute, the new Fimac
3-750A2 1will deliver 2000 watts onutput with only 50 watts
driving power, at a plate efficiency of 75%. (Sce above chart.)

Filament: Thoriated tungsten
Voltage
Current . .
Amplification Factor (Averoge) .

Grid-Plate
Grid-Filament

Plate-Filament .

Frequency for Maximum Ratings

ELECTRICAL CHARACTERISTICS

Direct Interelectrode Capoacitances (Averoge)

Transconductance (1p=1. Oomp Eb 5000 ec= —100)

7.5 volts
21.0 omperes
15

5.8 yuf
8.5 uuf
1.2 wuf
3500 umbhos
40 mc

CALL IN AN EIMAC REPRESENTATIVE FOR INFORMATION

ROYAL J. HIGGINS (W9AI10),600 S.
Michigan Ave., Room 818, Chicaga 5,
Ilinois. Phone: Harrison 5948.
VERNER O. JENSEN CO., 2612 Second
Ave., Seattle 1, Woshing'on. Phone:
Elliott 6871,

M. B. PATTERSON (W5CI), 1124 lrwin-
Keasler Building, Dallas 1, Tex as.
Phone: Central 5764.

ADOLPH SCHWARTZ (W2CN), 220
Broodway, Room 2210, New York 7,
New York. Phone: Courtland 7-0011.
HERB BECKER (W6QD), 1406 S. Grand
Ave,. Los Angeles 15, California.
Phane: Richmond 6191.

TIM COAKLEY (WIKKP), 11 Beacon
Street, Boston B, Massachusetts,
Phane: Capital 0050.
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e Mark of Q@ %

With the dawn of the new electronic era CENTRALAB

again dominates the scene. The “CRL IN THE i
DIAMOND?” identifies a group of QUALITY compo-
nents engineered to the exacting requirements of the
new electronic age . . . . always specify CENTRALAB.

Ceromic Trimmers

Division of GLOBE-UNION INC., Milwavkee Bulletin 695

Variable Resistors . )
PRODUCERS OF Bulletin 697 Tubular wa"m Selector Switches
Copacitors Bulletin 722

Ceramic High Voltage Capacitors Bulletins 630 and 586
Bulletin 814
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UCTANCE

MEASUREMENTS

MODEL 226

1 MILLIHENRY—3000 HENRYS
D.C. SATURATION—O0-1000 M.A.
A.C. TEST VOLTAGE .01—
300 VOLT RMS.

@ —.06-200

® MEASURES INCREMENTAL
INDUCTANCE

® MEASURES LEAKAGE INDUCTANCE
¢ DIRECT READING IN HENRYS

® MEASURES @ DIRECTLY WITH HAY
CIRCUIT

® VISUAL BALANCE

SELF CONTAINED
® D.C. SUPPLY
® A.C. VACUUM TUBE VOLTMETER
® OSCILLOSCOPE

2 ozt

A

\

THE MODEL 226 BRIDGE consists of 3 separate units:

1. The D.C. Supply and A.C. Test Voltage Control
2. The Oscilloscope and A.C. Vacuum Tube Voltmeter

BRlD(;r: 'éf:cuns > The Bridge Proper—
Any one of these units can be purchased separately.
HAY-OWEN- MODEL 500 INCREMENTAL INDUCTANCE BRIDGE has a
MAXWELL Range—50 MH-1000 H
A.C. Test Voltage 3v-100v
ALL IN ONE Superimposed D.C. 0-500 MA
@.—5-220

INSTRUMENT .

WRITE FOR BULLETIN "ITC 226"

Detailed information on the above will be sent upon request.
Price and delivery information will be forwarded at the same time.

{Read the Incremental Inductance story appearing in this issue)

INDUSTRIAL TRANSFORMER CORP.

ELECTRONIC DIVISION
2540 BELMONT AVE. ® NEW YORK 53, N.Y.

Do ; )l"""'“'

|“||||u.
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I ENTIRELY
~  MAGNETIC

A MAGNETIC-HYDRAULIC TIME-DELAY

Where specified, HEINEMANN Circuit Breakers have a true inverse time delcy in a hermetically sealed unit
which allows passage of inrush current. Continued overload, however, opens the breaker in time inverse to the
ratio of the current. Breakers are made with time-delays closely matched to customers’ specifications.

B HIGH SPEED LATCH

This latch mechanism operates with the least amount of friction and greatest speed of any latch known.
It performs two functions, opening the breaker with the least mechanical delay, and opening it inde-
pendently of handle operation. It functions only under overload or short circuit conditions.

€ MAGNETIC HIGH SPEED BLOWOUT

This blowout adds speed to the arc interruption. Individual arcing chambers carefully insulated from each
other have magnetic blowout contacts mounted in them. As the value of the current to be interrupted
increases, the quenching effect becomes greater, due to the intensified magnetic blowout field.

Send for NEW Catalog Showing Complete Line and Engineering Data . . .

- HEINEMANN CIRCUIT BREAKER CO.

Subsidiary of Heinemann Electric Co., Est. 1888

137 PLUM STREET ~ TRENTON, N. J.
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NT MAGNETS MAY DO IT BETTER.

HISTORICAL DEVELOPMENT OF PERMANENT MAGNET THEORY AND MATERIALS

PERMANE

GRAMME
Electric Motor

CHINESE MAXWELL ALMICO ¥
Choriot of South Theory of Magnetism

MORSE neomar [~ ==
NATURAL MAGNET Telegraph
Attroctive Power
HENRY

LEGENDARY Self-Induction

Accounts of Nome FARADAY

QDUCT—B,H, mox » 10*

NEWTON CALCULUS ARAGO

GILBERT AMPERE
ALMICO

DECLINATION OF COMPASS QOERSTED . x.

=

K. $. cOBALY

EXTERNAL ENERGY PR

ATTRACTION & vOLTA

REPULSION
PEREGRINUS

LODESTONE ————
—— )

3

PERMANENT MAGNETS HAVE SERVED
MANKIND SINCE 2700 B. C.

The magnet, one of mankind's eldest servants, has contributed much to the
l)

advancement of civilization. Primitive compasses utilizing the lodestone, a

crude permanent magnet, were used by the Chinese about 2700 B.C. The

ternr “magnet’ is said to have derived from Magiesia, a city in Asia Minor

where many such lodestones were found.

While the compass using the magnet became a valuable aid to navigation

and exploration through the centurics, it was not until the 19th Century that

important strides were made in discovering other uses; and only in the last

—

two decades that the powerful alloys were developed from which are made the

permanent magnets that serve modern communication, transportation, indus-

try and science in their myriad of diversificd uses.

Infinitely more power can now be packaged in smaller, more compact mag-

net designs with the new high-cnergy alloy materials—such as Alnico V.

More than 24,000 permanent magnet applications have been developed by

The Indiana Steel Products Company. manufacturers of “Packaged Fnergy”
4 8)

exclusively for over 35 years. “Packaged Energy” may do some job or process

better in your industry. We invite vou to consult with our engincers. For data

on permanent magnet application. write for “Permanent Magnet Manual,”

prepared by The ludiana Steel Products Company.

Producers of “"Packaged Energy”’

€ 1946, The Indiana Steet Products CQ.

PRODUCTS COMPANY * » *

SPECIALISTS IN PERMANENT MAGNETS SINCE 1910
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SHMEAR TYPL

Bonded Rubber
MOUNTINGS

a flexible mounting which protects your equipment from shock and

\ vibration; increases service life, improves accuracy, permits lighter con-
struction and wider manufacturing tolerances, reduces noise and decreases
personnel fatigue. It is compact in design and easy to install.

The picture shows a very simple looking little gadget, made of rubber

and meral. It's a typical Lord Bonded Rubber Plate Form Mounting, of which

/' millions are in use. They are produced to accommodate loads ranging from
one half to several hundred pousds.

So far as application is concerned, it’s just as simple as it looks. But
years of study, research and experiment have gone into its construction and
design. The development of a rubber to metal bond of great strength, enabled
Lord to produce this mounting which utilizes the flexibility of rubber stressed
in shear to isolate vibration.

When you come to Lord with your vibration problems, you are getting
an answer that represents the last word o date in scientific research and
development. Send for Bulletin 104.

* BUY VICTORY BONDS *

1T TAKES BONDED RUBBER 7w Skear T0 ABSORB VIGRATION

Every genuine Lord Mounting LORD MANUFACTURING COMPANY

carries the name “LORD" ERIE, PENNSYLVANIA

embossed in the rubber or im
raised letters on the forgings.

Originators of Shear Type Bonded Rubber Mountings

ELECTRONIC INDUSTRIES o aay, 1946
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C SPRINGS

FORM NOT
S~ THREADED—
C SPRING
LOCKS CORE

THREADED
INSIDE TO

SPIRAL
SPRING AT FIT. CORE

BACK LOCKS

.. . with Stackpole

Screw-type Molded Iron Cores

HIGHER “Q"—Since there is no brass core screw
in field of coil and the core is not grounded.

SMALLER ASSEMBLIES — Overall length of coil
and screw type core is less than that of con-
ventional core, machine screw and bushing,
thus permitting smaller coil assemblies and
smaller cans.

FACILITATE DESIGN OF I-F TRANSFORMERS
AND DUAL I-F transformers for AM and FM

since all cores may be tuned
COlL  from one end of the I-F trans-
former can by placing coils side
core DY side.

TUBE

STACKPOLE CARBON COMPANY, 5t. Marys, Pa.

Samples ond Engineering Data gladly sent on request

Antenna, R-F and Oscillator coils for each
band of a multi-band set become small and
compact and may be mounted in groups for
each band.

HIGHLY ECONOMICAL — Threaded coil forms
unnecessary. See accompanying sketch for sug-
gested use of wire clip in form slot. If desired,
the tube can be threaded to fit core as illustrated.

Electronic Components Catalog !

Write for Stackpole Electronic Com-
ponents Catalog RC6 covering switches,
fixed and variable resistors and iron
cores.

"EVERYTHING IN CARBON BUT DIAMONDS”
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solderless electri-
cal connections

>  Burndy HYPRESS

(Pneumatic Fool Operation)

Make your own cost comparison. With this new Burndy
No. YIONCP HYPRESS one operator can attach up to 1000
Burndy HYDENT connectors per hour! Compare for effi-
ciency too, remembering that the HYDENT eonnector is of
one-p.ece pure copper construction, and that each econnec-

tion is uniform in mechanical strength and electrical effi-
ciency. For complete information write for the HYDENT
catalog. Burndy Engineering Co., Inc., 107-K Bruckner
Blvd., New York 5% N. Y.

BURNDY ENGINEERING COMPANY, INC.——

In Canada: Canadian Line Materials, Ltd., Toronto 13
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single-hole mounting.

Here are the
will need for
designed to
high-Q units

37 to 220 Mc. A blank

wound as desired. All

all are designed for

\
NATIONAL COMPANY, INC., MALDEN, MASS. US.A.

AN

50
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TAKE THIS FILLY. She's a blueprint of a winner.  selves proficient at the job. If we can't build them
But it's where she pastures . . . who trains her . . . better than anyone else, we'd rather not build
and a hundred incidents that happen before she them for you.

?(‘)'ﬁ‘t;fk.{;sg ‘r‘:g‘;e;‘.'ft that decide if she's headed 1y he Kind of thinking we do at CD. And

today, C-D capacitors are widely imitated, but
Whether you've a mind for horses, or not, you  seldom equaled in quality. For no one else can

know it works the same way with your own blue- build into capacitors the years of study, the ex-
prints. They can be pretty perfect. But the twenty- tensive engineering and design experience that
one or a hundred-and-one components that make are exclusively C-D’s.

up the final product really tell the story.

Keep that in mind when your plans call
for the “unbeard of” in capacitor design.

Here at Cornell-Dubilier we build capacitors. We
have devoted much time and money to make our-

e

y Perbaps our engineers can help you with
some special capacitor problem. Cornell-
Dubilier Electric Corporation, South Plain-
- field, New [ersey. Other plants in New
Bedford, Providence, Worsester, Brookline.

CORNELL - DUBILIER
CAPACITORS

ELECTRONIC INDUSTRIES o May, 1946 51




52

e ee¢ A LABORATORY-TYPE SIGNA

We’ve been designing and producing signal
generators for a good many years—each one the
best we were able to produce in that year. They
have always been pace-setters. Over the years they
have become the standard of utility in such instru-
ments for servicemen—distinguished always by
that inbuilt Simpson accuracy that stays accurate.
Every new model has stepped up the value, dollar
for dollar, of the serviceman’s investment.

Now this Model 415, with the widest frequency
range of them all, tremendously widens the value
range as well. Every dollar of its price buys more
than a dollar ever bought before, even in a Simp-
son instrument. We know, for instance, of several

1. Direct reading dial with continuous coverage from 70 Kilocycles
to 130 Megacycles in the following ranges: 75-200; 200-600;
600-1750 Kilocycles and 1.5-4.5; 4-15; 14-30; 29-65; 58-130
Megacycles.

2. Model 415 is practically independent of line voltage fluctuation.
Calibracion is stable regardless of wide variations in line voltage.

3. RF output is controlled through its encire range, eliminating
the necessity of a separate connection for high unconcrolled ouc-
put as found in other signal generators.

4. RF output voltage is practically constant throughout che en-
tire frequency range.

5. Modulation from O to 100% using either the 400 cycle incernal
sine wave or an external source. A range from O o over 20 volts
of 400 cycle sine wave is available for external use,

6. High fidelity modulation up to0 100% from below 60 cycles per
second to over 10 Kilocycles per second.

7. No unwanted frequency modulation present,

8. Each Signal Generator is individually calibrated against a crystal
controlled frequency standard.

9. Subscancial construction assures maincenance of calibration ac-

curacy indefinitely.

/7
ASK YOUR JOBBER

L GENERATOR FOR SERVICEMEN

signal generators built for laboratories only, sell-
ing at twice and three times the price of the Model
415, that will do very little more than this new
Simpson Wide Range Signal Generator for AM
and FM. And no serviceman’s instrument we know
of even approaches Model 415 in range, control,
constancy of output, completeness of attenuation
and degree of utility. Here is another of Simpson’s
1946 developments in instruments for radio and
television servicemen, the product of long and re-
warding research.

We offer Model 415 in the proud knowledge
that it is not likely to see its peer for a long time
to come.

PANEL-—Lustrous black anodized aluminum. Dial is encased in a
molded bakelite escutcheon with glass covering for protection
against damage and dirt. Functional switches and concrols are
mounted on engraved molded bakelite panels.

CASE—Sceel, copper plated for shielding effect and finished in
black durable wrinkled enamel. Leather carrying handle.

SHIELDING-—In addition to the overall shielding offered by the case
and panel, the coils and cuning condenser are individually shielded,
then an additional shield is placed over these two assemblies. This
series of shields together with other factors reduce leakage to an
absolute minimum.

COILS—Low loss RF coils are individually calibrated by means of
variable inductance and variable minimum capacitance. These ad-
justments provide the means for greatest possible accuracy in cali-
bracion.

BAND SELECTOR—The rocating turret coil assembly permits the
use of shortest possible wiring, resulting in minimum circuit capaci-
tance and permits quick selection of any frequency range.

CONDENSER-—-A ¢wo section tuning condenser using either one sec-
tion or the other provides for ideal inductance to capacity ratio on
all bands. Smooth vernier tuning permits accurace adjustment of the
selected frequency.

L0 e e e O T RO e XY T XY P IR P T e e ..$115.00

SIMPSON ELECTRIC COMPANY
5200.5218 W. Kinzie St., Chicago 44, lllinois
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WIDE RANGE
SIGNAL GENERATOR
FOR AM AND FM

e

/

o

T T —SIGNAL GENEIATOIM;‘

MoDLL 413

MADE N U3 4,

= —-*" WATCH FOR NEW SIMPSON DE;.?LOPMENTS ...THEY ARE WORTH WAITING FOR
A
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No matter what your requirements, there’s a Triplett for you! Every
model of this brand-new, broader line features improvements to help
you save time and render more accurate service. Included are all those
elements required for modern servicing—greater readability . . . longer
scale length . . . larger instruments . . . wider ranges . . . compact cases
styled in keeping with modern merchandising, an important quality of
each model. Every provision has been incorporated to make the new
Triplett line the best—mechanically and electrically — geared to your

specific needs. So plan your tests with Triplett in ’46!

Medel 3212 — Counter-type, short-

_ open elemenl, standardized value, Model $66H—Pocket size volt.ohm. Model 337-AYP-—Polarity, voltage,
tube-tester with roll chart. milliammeter. phase rotation, line voltage tester,
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Model 2405 — Ultra-sensitive AC-DC
volt-ohm-milliammeter-ammeter.

Model 2432—Six-range, AC, 75 KC
50 MC (turret coils) signal generate
with internal modulation.

Model 2425—Transconductace micra-
mho scal2 tube-tester with gas chezx.

Model 16:2—Ten.range, AC, 100 KC-
429 MC, signal generator with in-
t2rnal maduletion.

Model 2090—Compact volt-wattmeler
appliance: tester, AC.

Model 625M— Portable, ultra-sens.-
tive, malti range volt-ohm-milliam-
meler.

Model 2413-—Compact, fiexible, stand
ardized value, short-open element trans
conductance comparison tube-fester.

Madel 2450—AC-DC electronic voli-
ohm-milliampere-microfarad meter.

Msdel 2400—AC DC voltohm-milliam-
pere ammeler,

5€1 B

The Triplett Electrical @@,L.T Instrument Company
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By filling a definite need for a quick-drying finishing

varnish, #27 Black Insulator, although compara-
tively new, has already proven itself in many organi-
zations throughout the electrical industry. The ex-
cellent results obtained in its use, plus the many
diversified and extraordinary applications on which
this material has been utilized, all conclusively prove
its merit. The following features are but a few of
the reasons why #27 Black Insulator has met with
wide-spread approval.

DRYING TIME: Air dries in amazingly short time of 5 to 10
minutes.

%Mé&@ o
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BLACK INSULATOR

ADHESION: Excellent on metal, cambric, glass, asbestos, fibre
board, sleeving and pre-varnished surfaces.

TOUCHNESS: Affords a tough, glossy film, which unlike most
spirit varnish will not chip nor flake off. This finish provides
great resistance to the abrasive action of dust particles.

RESISTANCE: Extremely oil and water resistant, withstanding
the corrosive action of salt spray. Provides a high degree of heat
resistance.

APPLICATIONS FOR DOLPH'S #27 BLACK INSULATOR
Field Coils

Motor Frames

Controller Shafts
Finger Blocks

Switch Bases
Solenoid Coils

Commutator Ends Bus Bars Fuse Tubes

Cil Reservoir Interiors Collector Rings Soldered Joints

?mé MZ?

JOHN C. DOI.PH COMPANY

168 EMMETT STREET -

NEWARK 5, N. J.
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LA % static has made a lot of "pick-

ups’ along the line and here we are ®
... breezing through the azure blue
... headed for the Show...and you.
It’s going to be fun...shaking hands
with the old gang again...and the
new-comers, too. We'll be holding
forth at the Stevens, where you’ll
Rt b find Astatic Microphones, Phono-

% M graph Pickups and Cartridges
? . .. .including many new and
; improved models... on dis-
Fatel Steae@ play. We’ll be seein’ youl

CHICAGO, ILL.
Headquarters for
Radio Parts National Trade Show

May 13, 14, 15 and 16

THE

/
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LECTROFILM of o glassce

Lectrofilm is the name of a new synthetic-resin
dielectric developed by General Electric Laboratories
which combines a greater number of desirable mechan-
ical and electrical properties than any other single
capacitor dielectric material. It is admirably suited for
use in dry-type, high-voltage capacitors because it—

1. Withstands high and low ambient temperatures

2. Has low power factor and its power
factor decreases as temperature rises

3. Has high dielectric strength and constant

4. chemically stable

S.1s strong and flexible

6. Has uniform characteristics

7. Is moisture resistant

2724/ High-Yoltage

CAPACITORS for TELEVISION
Pulse Rectifiers

To smooth out the rectified high-voltage power
supply in television and similar electronic applica-
tions, G.E. has developed a new line of small,
light-weight, high-voltage capacitors. These new
components are specially designed to meet the
exacting restrictions in size and weight made
necessary by the compact design of modern
television receivers.

Currently available in two widely usable designs

flat cylindrical and long cylindrical-—these Lec-
trofilm* units are equipped with prong-type
terminals, designed to meet the special mounting
requirements of modern television receivers.

Constructed of thoroughly tested and proved
materials, these new Lectrofilm capacitors make
available to the television engineer the high quality
and reliability demanded by today’s television
applications. Write for Bulletin GEA-4558.

G-E Lectrofilm capacitors, for use in television
pulse rectifiers, are now available in the ratings
given in the following table. (Other ratings and
designs will be available on request.)

RATINGS AND DATA

Capacitance ratings: all sizes .0005 Mu-f. Capacitance tolerance; plus
35 per cent, minus O per cent.

Maximem R-F Current ’ Appvox Dimen-
{Milliamperes) Net uom in Inches

Peak | LWL
Working | Cot. No. N Wt | Leng'h
Voltage [ ___ at frequencies of in Oz. | Diom- {Inc.

20 Ke. | 100 Ke. | 300 Ke. ‘ SHeci[ter mic
| i nals) N

FLAI CYLINDRICAL UNITS, with Terminals on Axis

5000 |29F201 15 50 150 1A ’ 1 [

7500 29F200 20 75 200 % 1% 11
10,000 29F196 25 100 3G0 1% 24 | 14
16,000 29F206 30 120 350 a% 24 3k
LONG CYLMDRICAL UNITS, with Ternrinals on Axis

5000 (29F203 | 10 40 100 va 1 2%

7500 |29F204 10 40 100 1 R 3
10,000 29F202 10 40 100 % | 4
16,000 29F205 15 50 125 3 "% 5

* General Electric's new synthetic-resin dielectric
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TIGHT, FAST JOINTS
begin with the ioldering iron

With the new line of G-E soldering irons, operators
can solder just as fast as the nature of the job per-
mits. Tips stay hot during constant use. The Cairod
heating element close to the tip gives a short, low-
loss heat path to the work.

Sturdy construction prevents work interruptions
due to iron failure. Repairs are infrequent, even
under severe conditions. Available in five sizes and
types, from 75 to 300 watts, 115 volt or 230 volt.
‘Write for Bulletin GEA-4519.

REMOTE CONTROLS 4oz say

G-E selsyns stay synchrorized; that
is why they are so widely used for
remote control and indication applica-
tions with single and multiple receivers.

Three sizes of high-accuracy selsyns
give operation to within plus or minus
1 degree. Where plus or minus 5 de-
grees is close enough, use lower cost
general-purpose selsyns.

Accuracy values are for 60 cycle,
110 volt operation. Write for Bulletin
GEA-2176A.

ELECTRONIC INDUSTRIES e May, 1946

These thin, internal-pivot panel ¥ ’ 2

instruments have high torque, . "

good damping, and a lightweight Lo

moving element that withstands \ ]

vibration. They respond rapidly -

and accurately. They give you

more instrument in less space, because the internal-pivot
) construction makes the entire element assembly 20 per
| cent thinner than most outside-pivoted types. Ask for

in dlep

TIMELY HIGHLIGHTS
ON G-E COMPONENTS

. - - LT <
® & © ¢ ¢ & ¢ o o

MORE MAGNET in los 4ppace

G-E alnico magnets are the answer to many a tough problem in
design, where coercive force must be large, and the magnet small.

They are formed by the cast as well as the sintered process which
makes possible rapid, large-scale, close-tolerance manufacture of both
complex and simple shapes. Compact, with uniform flux distribution
and great stability, these mighty midgets facilitate the design of
small devices of high precision. Write for Bulletin GEA-3682A.

Frequently, electronic designers need ‘a non-linear resistance to
protect against voltage surges, to stabilize power voltages or to control
voltage-selective circuits. In Thyrite*, General Electric’s silicon-carbide
resistance material, current varies as a power of the applied voltage.
That is, I varies as E".

For example, with a Thyrite resistor whose exponent is 4, doubling
the voltage multiplies the current by 2¢ or 16, whereas doubling the
voltage applied to a wire-wound resistor merely doubles the current.

Thyrite resistors are supplied in discs or rods, in diameters from

0.25 in. to 6.0 in. Write for Bulletin GEA-4138A.
* Trade.mark Reg. U. S. Pat. Off.

A LOT OF INSTRUMENT

details of the Type DW voltmeter or ammeter
micro, or radio frequency. Bulletin GEA-4064.

-milli,

'----------------------

General Electric Company, Sec. 642-11
Apparatus Dept., Schenectady 5, N. Y.

Please send me

GEA-4558 (Lectrofilm capocitors) 2
._GEA-3682A (Sintered olnico mognets) ... GEA-4519 (S>ldering irons)
GEA-4064 (Ponel instruments) .....GEA-2176A (Selsyns)

NOTE: more doto ovoiloble in Sweets' File for Product Designers

GEA-413BA (Thyrite)

Nome = .

Compoany
Address

City . Ltate
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TO Solar, “CQ"” means Capacitor Quality because Solar lives up to its by-word,
"Quality Above All.”

That's the whole Solar story in one sentence.
ry

We could show pictures of departments in our up-to-the-minute plants, depicting

the modern machines and skilled workers who build outstanding quality into each Solar

capacitor that comes off the lines. Or photos of our laboratories where tests insure that
every Solar capacitor will live up to Solar's “Quality Above All” standards.

We could quote unsolicited letters of praise from hundreds of manufacturers who've used
Solar “Quality Above All” capacitors . . . letters which verify Solar’s claim to the

most dependable line of capacitors on the market!

We could say all this, but Solar capacitor performance speaks for itself —

proves “Quality Above All” is more than just a phrase.

SOLAR MANUFACTURING CORPORATION s-\
285 Madison Avenue * New York 17, New York .!g

e L

rb

ELECTROLYTIC, PAPER AND MICA CAPACITORS FOR THE ELECTRONIC INDUSTRY

@ 10751
— EF)
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Electronie Markets

Thorough-going engineers do not always take kindly
to the commercial aspects of their profession. Prefer-
ring to steep themselves in purely technical matters,
the younger men, particularly decry business inroads
on their attention and thinking. Marketing, they com-
plain, is bothersome business, of no concern to spe-
cialists in enginering techniques and theory.

More mature engineers, however, recognize that
commercial subjects eventually parallel technical mat-
ters in the development of any personal career.

Markets Underlie All

For no engineer’s job or paycheck is secure unless
there is a market for his services and for the output
of his firm. Markets and sales form the foundation for
practically all engineering activities.

That is why this Electronic Marketing issue of Elec-
tronic Industries can be of prime usefulness to every
reader, however erudite. New markets point the way
to new engineering opportunities. Expanding markets
are necessary to stabilize existing engineering opera-
tions.

The Pioneer Spirit

Radio men from the beginning have been pioneers.
Always the spirit of radio has been to replace existing
methods with something better. In this adventuring
mood the radio industry has continuously produced
new ideas—and a wake of obsolescence.

But now that radio has gotten rich in dollars, care
must be taken lest we become conservative and fearful
of new exploits. The youths who pioneered so much
for radio in the 1920’s are now passing middle age,
prosperous beyond their early dreams. With bulging
midriffs (both abdominal and mental) they now too
often think of conserving and holding—rather than
hazarding and exploring further into radio’s vast new
possibilities.

Radio’s boundaries are still endless. Some of the old

Elecetronie Marketing

Page

Export Opportnnities for Radio. .. ... ... .. 80

Electronic Markets and Expanding Sales. . .. 82

New Produets Shown at Chicago . . . .. .. ... 81
Broadeast Stations, AM, FM and TV, with

Chief Engineers . . . ... . . o L. 89
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pioneers are still leading in the new adventuring of
46 and ’47. But the whole industry needs to keep on
pioneering. Radio and the world will lose much if the
pioneer spirit is ever abandoned by those once-adven-
turers who can now afford the ease of prosperity!

Local Co-operation Between Engineers

More U. S. cities are now laying plans for close co-
operation between local sections of the principal na-
tional enginering societies. Advantages of the plan are
joint meeting notices, an established central office and
meeting place, and better understanding by each group
of engineers of the other groups. The mechanics of
such hometown co-operation can be handled without
sacrificing the independence of the individual sections.

Electronic engineers have most to gain from such
local co-operation. For electronic applications now per-
meate all engineering. And the electronic men in any
community should be well acquainted with all their
fellow-citizens who are solving problems of any kind
on the broad front of engineering.

Radio on the Highways

One of the companies which is very active in the
point-to-point communication field tells us that auto-
mobile fleets of all kinds are enthusiastic about radio
control routing. This is being adapted not only to taxi-
cabs but also to public utility fleets and others who
find constant communication an extraordinary ad-
vantage. Costs are about $1,000 for a sending station
and a few hundred dollars for equipping individual
cars. This looks like the beginning of a big new in-
dustry.

In this connection a number of leading engineers
have been down in Washington helping the Federal
Communications Commission get a workable alloca-
tion scheme for the 160 mc point-to-point communi-
cation band. The 40-kc¢ cleared channels originally
provided for in this band are not sufficiently wide and
it is found that only alternate channels can be used.

Features in this Issue—

Page

Receiver Manufacturers, with Chief Engi-
neers and Parehasing Agents. . .. .. ... 923

Chicago Radio Show Exhibitors and Exhibits.
May 13-16 . ... ... ... ... .. . 95

Electronic Engineering Directory. . .  facing 96
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TELE-GUIDED MISSILS

Remote control of bombs made possible by development of
midget television transmitter carried by the bomb itself

® For the accurate control of mis-
sils in flight, successful guid-
ance to the most effective location
long has been obtained only by the
control of elevation, direction and
speed, as based on information
available at the time the missile
was launched. The more accurate
this information is, the more effec-
tive is destruction by the missils.
All guiding information must be
collected, considered and utilized
before the projectile leaves the
control of the operator, and no
correction because of circumstances
encountered during flight can be
made after it is launched. Subse-
quent action of the target can be
anticipated (if it is visible or if it is
within the operating range of
Radar) and utilized only if radio
controlled guidance is available.

It has long been the dream of
members of the ordnance depart-
ment to provide some sort of gadget
that would transmit back to the
operator information encountered
by the missile during flight, so that
he could make efficient use of the
methods of radio control which
have long been known. In order
to utilize the advantages of radio
control, it is necessary that the
operator keep informed both as to
the conditions at the target and
those at the missile itself.

Inasmuch as the life of a human
operator was never considered ex-
pendable here as it was, for exam-
ple, in the case of the one-man
operated torpedoes of the Japan-
ese, much thought has been given
to the possibility of having the mis-
sile send back useful information
to the control operator. As a re-
sult, many successful remote con-
trolled bombs incorporating com-
plete television camera equipment
of a “midget” type have been de-
veloped, tested and found of value.

Many types of missils were con-
sidered in this remote-control proj-
ect and before the recent end of
fighting, a great deal of practical
experience was gained in television-
equipped units ranging from glider
bombs (bombs equipped with small
lifting wings) to complete televi-
sion-equipped unmanned planes.
These units contain all the neces-
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Fig. T—Left to right, these Remington-Rand ordnance television experts are: Yacuum tube section
chief engineer M. P. Wilder; Electronics division chief engineer James J, Lamb; Equipment section
chief engineer J. A. Brustman; special projects engineer P. S. Rand. USNR officer is Com. T. W.
Chew. Lamb holds “small package” camera auxiliary unit, other equipment being interchangeable
Image Vericon and standard Vericon cameras, the 780-900 mc transmitter and regulated supply

sary equipment for looking ahead
along the line of travel, picking up
the scene with a special camera
pick-up tube and transmitting the
picture back in ordinary television
style to the control operator at a
land base or on a plane.

A description of the lightweight
“eye” that was developed from this
intensive research by the Electronic
Division of Remington-Rand (Mid-
dletown, Conn.) will show the prog-
ress made on the problem which
will have a bearing on not only

commercial uses of television, but
on industrial uses as well. Here the
camera head and its associated
control unit form a complete tele-
vision picture pick-up system de-
signed to deliver video, blanking,
and synchronizing signals of the
proper amplitudes and character-
istics to modulate a radio-frequency
transmitter. The units associated
with these small “package” televi-
sion systems are shown in Fig. 1.
A block diagram of the two units,
showing the various circuit func-

Fig. 2—Basic arrangement of camera unit and control circuits used for modulation in TV missils
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Above, 1000-1b. high angle television bomb wusing camera-transmitter
unit developed by Farnsworth, plastic nose removed to show camera eye.
Right, tail assembly showing deflecting ailerons, remote controlled
through pulses received from plane in which operator observes picture

transmitter from bomb and governs its course

tions, is given in Fig. 2. In general,
each block shown here involves the
use of one set of vacuum-tube ele-
ments, although double - triode
tubes are used wherever possible.
Vertical scanning of the pick-up
tube mosaic is at the rate of 40 per
second and horizontal secanning at
the rate of 14,000 per second, giv-
ing a 40-frame, nominal 350-line
picture. The actual number of lines
in the picture is between 325 and
330, the remaining lines being cut
off during the vertical blanking
period. Resolutian in the horizontal
direction is at least 300 lines in the
center area of the picture, and at
least 250 lines in the corners. A
system of this type must operate

Fig. 3—Schematic of Vericon pickup tube and associated circuits.

unattended. Therefore, many un-
usual and automatic circuits had
to be developed to make this pos-
sible.

A functional drawing of the pick-
up tube, a “Vericon” and its asso-
ciated focusing and deflecting
equipment is given in Fig. 3A. The
tube is of the low-velocity scan-
ning beam type, consisting essen-
tially of a cylindrical glass envelope
with an electron gun at one end
and a photo-sensitive signal plate
assembly at the other as in Fig. 4.
The signal-plate assembly consists
of a thin sheet of clear mica coated
on one side with a transparent but
continuous film of metal (the sig-
nal plate) and on the other side by

the photo-sensitive mosaic.
mosaic is 0.825 by 1.1 in., the entire
area being occupied by microscopic

The

photo-emissive dots or “islands,”
each insulated from the others by
the mica support. Each small area
is a conductive surface and to-
gether with the metallic coating on
the opposite side of the mica sheet
forms a tiny capacitor.

Each of these capacitors, of
which there are millions, becomes
electrically charged by the action
of light, by reason of the emission
of photo -electrons when light
strikes the islands. The signal-plate
assembly is mounted with the con-
tinuous metal film facing the end
of the tube. This film is thin

In another type of pickup camera the more sensitive Image Vericon tube is used
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ter, is operated with a negative
bias. The scanning beam is formed
from electrons emitted by the
cathode that pass through the hole
in the grid.

The electron beam is accelerated
by the second grid (Gg), which is
operated at approximately 250 volts
positive with respect to the cath-
ode. The G electrode resembles Gy
in that it is a metal disc having a
center hole, but the hole in the Gg
electrode is made much smaller—
approximately 0.002 in. square—in
order to confine the beam diameter.

The pick-up tube is mounted con-
centrically in a multi-turn coil
which, when supplied with direct
current from the primary power
source, sets up a uniform magnetic
field directed along the axis of the
tube. By proper adjustment of the
current in the coil and the voltage
on the anode the beam can be
brought to focus at the surface of

. the mosaic.
Complete assembly of the Farnsworth camera-transmitter unit for tests of 1000-1b. high angle It is the function of the electron
television controlled bomb beam to discharge the small

charges appearing on the elements
enough so that it is essentially tke metal film, and the mica sheet. on the mosaic that result from

transparent. The image of the The electron gun is essentially light falling on them. If the beam
scene to be televised is focused on the same as in any cathode ray were allowed to travel to the mosaic
the mosaic by the optical lens sys- tube. The control grid Gy, a metal at the velocity given it by the elec-
tem through the end of the tube, disc with a small hole at its cen- tron gun, the impact of the elec-

Fig. 6—Scanning circuits and video control citcuits of Remington-Rand equipment. Separate synchronizing and video modulation signals feed to the
transmitter, the former plate-modulating the tramsmitter and the video signal modulating the grid
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trons on the mosaic would, how-
ever, knock out secondary electrons
in the ratio of several secondaries
for each impinging primary elec-
tron. These secondary electrons in
the region of the mosaic would
cause a space charge distribution
which would result in spurious sig-
nals, giving rise to “shading” dif-
ficulties.

To prevent this, a ring-shaped
metallic electrode is plated on the
inner wall of the envelope near the
mosaic. This electrode is operated
at cathode potential and is there-
fore negative with respect to the
anode by the amount of the anode
voltage. Thus the beam must pass
through a retarding field. The re-
tardation is such that the beam
approaches the mosaic at substan-
tially zero velocity, with the result
that secondary emission is negli-
gible and the tube is free from
spurious signals.

The electron beam is deflected
horizontally and vertically by mag-
netic fields set up by currents flow-
ing in deflection coils mounted be-
tween the tube and the focusing
coil. The fields of these deflection
coils are at right angles to each
other and to the focusing field, so
that the resultant field, when cur-
rents are flowing in all three cir-
cuits, directs the beam to a spot on
the mosaic determined by the re-
sultant field strength.

As a result of the electron emis-
sion, each elementary capacitor of
the mosaic acquires a charge, the
quantity of which is proportional
to the impinging light.

The mosaic elements continue to
charge until discharged by the
scanning beam (once each 1/40th
second). As the scanning beam
moves across the mosaic it restores
the missing electrons to each
charged element, the positive
charge on the mosaic element being
sufficient to attract the necessary
number of electrons from the
beam. However, since the beam
velocity at the mosaic is zero, with-
out such attraction more than the
proper number of electrons can-
not be deposited on the island. The
movement of the excess electrons in
the beam reverses and they go
back down the tube, where they are
collected.

The video output is pulsating
current as the elemental mosaic
islands are discharged in turn.
Flowing through the load resistor,
it develops a signal voltage. The
subsequent handling of this signal
is shown in the circuit diagrams
Figs. 3 and 6.

In view of the small area of the

ELECTRONIC INDUSTRIES o May, 1946
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Fig. 3A—Schematic of pickup tube and associated circuits

Fig. —Two views of the standard Vericon tube used in guided missile cameras

Fig. 8—AIl units of the system are shock mounted to reduce vibration modulation,
the pickup camera are reached through a sliding panel.

the AN/AXT-6 airborne television unit

mosaic it is necessary that an ex-
tremely sharp focus be maintained.
If for some reason either the focus-
ing coil current or the anode volt-
age (or both) change, the sharp-
ness of the focus may be adversely
affected. Both coil current and an-
ode voltage depend upon the pri-
mary supply voltage, which can be
expected to vary during operation.

Controls on
At right is the auxiliary control unit of

Focus also will be dependent upon
temperature, since the resistance of
the focusing coil will change with
temperature and the current
through the coil consequently will
change, even though the primary
supply voltage is constant.

To overcome these effects in so
far as possible, the anode supply

(Continued on page 114°
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PANEL ON FM OPERATING TECHNICS—). A, Waldschmitt, (WOR); Paul
Dillon (WMIT); Phillip B. Laeser (WTMJ); Carl Wesser; D. C. Ports

{Jansky & Bailey)

ENGINEERS STUDY FM

® The thinking was hard. So were
the seats. For six days, starting
March 18, broadcasters had gone
back to school. And during those
six days they sat six hours a day
on school benches in Ohio State
University’s Campbell Hall in Co-
lumbus and paid close attention to
proceedings of the Sixth Annual
Broadcasting Conference. The af-
fair had been revived after a lapse
of the several war years, and it at-
tracted just under 400 engineers
from all over the United States,
some from Canada and at least one
from as far away as Honolulu.
These engineers were interested
primarily in the practical side of
broadcast engineering. There was
a relatively small amount of pure
theory on the program. After all,
it was the ordinary, every day,
practical problems having to do

ROUND TABLE SYMPOSIUM EXPERTS—D. W. Gellerup (WTMJ);
Howard S. Frazier (NAB); Dr. John A, Willoughby (FCC); E. W. Allen,

Jr. (FCC); R, Morris Pierce (WGAR)

Nearly 400 broadcasting technicians gather in Columbus

for six days of discussions on practical operating problems

with station, transmitter and studio
operation around which the pro-
gram had been built. When the
conference had been brought to a
close late Saturday afternoon, the
feeling prevailed that those who
attended took away with them
much good, workable information
as a result of the practical data
with which sessions had been lib-
erally larded by the more than 50
experts who appeared on the
rostrum.

The Conference will be. held
again next year but in Urbana,
Illinois, being jointly sponsored by
the departments of electrical engi-
neering of the University of Illinois
and Ohio State University with the
cooperation of the National Asso-
ciation of Broadcasters and the
Institute of Radio Engineers. A
feature of the gathering was an

exhibition of transmitting, measur-
ing, monitoring and allied equip-
ment participated in by ten manu-
facturers. Dr. W. L. Everitt, past
president of IRE and head of Illi-
nois University’s electrical engi-
neering department, was director
of the conference.

As might have been expected, in-
terest centered largely on FM. Eight
of the seventeen sessions had to do
almost entirely with broadcasting’s
baby. But though considerable
time was devoted to engineering
matters, ranging as talks did from
theory to technical descriptions of
commercial products, engineers ap-
peared most interested in interpre-
tations of FCC rulings, the current
thinking of FCC personnel as far as
concerns operating technics and
the effect of rulings and regula-
tions on FM stations,

Briefing the Broadcast Conference Papers

ANTENNA PATTERNS

The antennalyzer is an electronic
calculator that delineates the solu-
tion (visually on a cathode ray
tube) of multiple antenna arrays
by utilizing analogous relations be-
tween operating parameters asso-
ciated with antennas and the phase
modulation of certain sine wave
potentials. It was described in con-
siderable detail by Dr. George H.
Brown, and demonstrated by W. C.
Morrison, both of RCA.

While the instrument can he util-
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ized to delineate in either polar or
rectangular coordinates the pat-
tern of a given array, its greatest
usefulness is to show what pattern
changes result in an improvement
when the phase angle and the cur-
rents to each element are altered.
It also can be worked backward,
since desired patterns plotted on a
map can be matched in short order
by watching the pattern shifts as
With the Antennalyzer visual indication of
pattern of array can be supplemented by vol-

tage measurements giving either peak or RMS
values, using this circuit
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several parameters are altered. As
soon as a pattern is approximated
that gives the desired protection in
one or more directions, the physical
layout of the array that would give

VARIABLE

CLIPPER

calibrator that is useful in measur-
ing the amplitude of stylus motion
was illustrated and involved two
small capacitor plates mounted

near the stylus arm (which is

DIFFER- 1
EZ’:BATOR 300 KC | Q00 KC VARIABLE
CLIPPER

AND TRIPLER TRIPLER AMPLIFIER

100 K
AMPLIFIER |

Cranner C~
PHASE
60~ guF r ROM
SHIFTER 60 ~ | CHANNELS
D& E

CrHanner B
OIFFER-
OIFFER: SAW VARIABLE | |ENTIATOR | | 300 KC 900KkC | | vARIABLE
ENTIATOR TOOTH |_ | Hi |l GAIN MIXER
ruge | = [cEnER | —| cLiPPER TRIPLER | | TRIPLER | | AMPUFIER [ —]
O AMPLFIER

\ PHASE MODULATOR /
T0 CHANNELS

100 KC 300 KC 900 KC
CRYSTAL . I
1 osc ™ | TRIPLER TRIPLER

I : QUTPUT

m— |
900 KC

— ) loeTeECTOR
AMP

I —

CHanNEL A

Block diagram of the Antennalyzer,

Channels D and E, not shown, are similar to Channels B and

C. Output is fed to an RCA type 327-A oscilloscope which is used as an indicator

those results is read off the control
dials.

The antennalyzer was demon-
strated with the solution of several
array problems, and will be made
available by the RCA at Camden
as a service to broadcasters who
encounter difficult coverage prob-
lems in their territory.

RECORDING TECHNICS

The first portion of this discus-
sion by H. R. Roys (RCA) was de-
voted to disc recording problems.
The non-dependence of the cutting
speed on the cutting force was
shown. Curves also were shown
relative to the cutting force re-
quirements with groove width.

A frequency modulation type of

DISCRIMINATOR COIL

OSCILLATOR COIL
\

OSCILLATOR
. DISCRIMINATDR

— = uNIT
RECORDER

Y “FM PLATE
“sTYLUS

FM PLATE

H. R. Roys explained how measurement of
amplitude excursions of any pick-up are made
by applying capacitor elements near needle to
frequency modulate a local oscillator
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grounded). The capacitance vari-
ation in one direction shifts the
frequency of an oscillator, while the
capacitance variation from the op-
posite plate alters the resonance
conditions in a discriminator cir-
cuit operating from the oscillator
output. In this way stylus travel
amplitude is determined from a
record of the output to the discrim-
inator load circuit.
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Chart showing frequency response of coated
paper tape and various types of wire as used
in the Brush recorder-reproducers

It was shown that the most im-
portant factor in recording fidelity
was intermodulation and circuits
were described for measuring this
effect.

A historical presentation of the
art of magnetic recording was
given by Dr. S. J. Begun (Brush
Development Corp.) and was fol-
lowed by details of two high fidelity
systems using (1) magnetic tape

prepared by coating a paper ribbon
with a magnetic powder having a
high coercive force, and (2) a duc-
tile brass wire plated with .0003 in.
coating of nickel cobalt material.

This paper contained a plea for
more action in standardizing re-
cording methods, such as the selec-
tion of a definite groove contour
shape, and the shape of the stylii.
Several conditions were noted
where non-conformity resulted in
large distortion factors.

A statement relating to the ulti-
mate use of magnetic recording
methods in the future, particularly
for broadcasting work, mentioned
certain disadvantages at present
which require careful consideration
before this method can be univer-
sally accepted. These included the
need not only for constant speed
but for accurate speed within 0.2%
so that the timing of a recording
can be correlated with the split sec-
ond needs of a program director.
In addition some precise adjust-
ment of the operating speed may
be needed to fit a speeific record
into a given program.

It is necessary that the level of
the output does not change with
repeated playback. It would be de-
sirable to have immediate playback,
but this seems impractical with
present technics. In lieu of this a
way is needed of positively identify-
ing on the tape the location of
specific portions of the record. The
present tendency of designers to
find ways of running the tape
slower and slower may not be of
primary importance in the broad-
cast studio recording field.

Studio design

A survey was made by E. J. Con-
tent, acoustical consultant with
Station WOR, New York, of the
major considerations of studio de-
sign as to (1) the reduction of
standing waves by eliminating par-
allel surfaces, (2) production of the
most suitable reverberation time
and (3) the reduction of inter-
studio cross talk and the preven-
tion of noise infiltration.

In the discussion following this
paper, the subject of the so-called
public dislike for high fidelity was
taken up at length. Although this
idea was not disproved, a number
of the contributing factors which
affect the answers in such surveys
of public opinion were mentioned,
with the resulting conclusion that
the final answer on the value of
high fidelity can come about only
after a number of technical, physi-
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ological and psychological factors
are more thoroughly investigated.

UHF ANTENNAS

In a symposium on UHF anten-
nas, M. W. Scheldorf (G.E.) de-
scribed a method of connecting cir-
cularly radiating antenna units

S-unit “’Cloverleaf” patrern produced
by new Western Electric FM antenna

disposed on the tower without fur-
ther adjustments.

In the Federal type a horizontally
polarized antenna consists of co-
ordinating sections of a loop (see
page T4. These loops are end fed
sections with the feeder lines placed
inside the loop elements.

The resistance component is com-

Parallel impedance of solid dielectrl?
FM loop antenna developed by Federal

Extreme left—Model of Western Electric "’Cloverleaf”
Below—General Electric single-
bay circular antenna. Right—RCA’s turnstile elements

broadcast antenna,

of current sheet form

It comprises an array of two or
more vertically stacked radiating
units composed of a cluster of four
elements which in plan view forms
a symmetrical shape similar to a
four-leaf clover. A radio frequency
voltage applied between the junc-
tion of the four elements and their
ends causes in effect a ring of uni-
form current which produces a cir-
cular radiation pattern about the
axis of the ring. By utilizing the
directive properties of a vertical
stack of such radiating units, much
of the energy which would other-
wise be radiated into outer space
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that simplifies interconnecting mul-
tiple arrays and their balancing.
This arrangement consisted of two
coaxial horizontal loops in parallel
planes. The lower loop is tuned
with an adjustable capacitor. This
adjustment is substantially the only
change necessary in covering the
88-108 mc range.

R. F. Holtz described the RCA ar-
ray of turnstile elements of the
wing or current sheet form. This
antenna gives the widest frequency
band of any described. One quad-
rant may be adjusted lying hori-
zontally on ground for the operat-
ing frequency and vertical radiation
patterns taken. The whole four
sections can then be symmetrically
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paratively flat as shown. The re-
active component shown here is
balanced out with a matching stub
adjusted for the operating fre-
quency.

The “Cloverleaf” antenna de-
signed by Bell Telephone Labora-
tories to radiate horizontally polar-
ized waves and to concentrate this
radiated energy into a service area
surrounding the transmitting sta-
tion was described by P. H. Smith.
The new antenna is engineered
particulary for use by frequency
modulation broadcast stations op-
erating at the new FCC assigned
carrier frequencies between 88 and
108 megagcycles and at power levels
up to and including 50 kilowatts.

and thus lost for any useful pur-
pose is diverted so as to increase
the energy being transmitted into
the station’s service area.
Maximum antenna gain occurs
when the instantaneous currents
in all radiating elements are in
time phase and of equal amplitude.
These relationships are correctly
established at the station’s operat-
ing frequency at the time of in-
stallation by methods which do not
require field or factory tuning. All
radiating units are connected by
means of simple clamps at half-
wavelength intervals to a 3-in. di-
ameter feed conductor which is
centrally located within the tower
structure. The tower itself serves
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as the return or outer conductor
of the feed line. The usual phase
reversal occurring along such a
feed line at half-wavelength in-
tervals is compensated for by
merely reversing the mounting po-
sition of the radiating elements in
adjacent units. Thus, by this sim-
ple installation procedure the cor-
rect current phasing for maximum
gain at the station’s operating fre-
quency is assured.

The design features of the new
antenna make possible the elim-
ination of such items as multiple
transmission lines, phase correct-
ing lines or networks, balancing
lines, etc., which in present an-
tennas prove troublesome because
their length must be adjusted for
the operating frequency to avoid
errors in antenna current relations
with a corresponding compromise
in antenna gain. The tower is one-
foot square and composed of an as-
sembly of standardized structural
steel welded sections.

TELEVISION STATION OPERATION

This group discussed the state of
the art as far as concerns program-
ming and the technical operation
of television equipment.

The problems of handling direct
studio pickups, film pickups; re-
mote pickups and relaying were
discussed, together with suggestions
for training personnel and of es-
tablishing routine maintenance of
all equipment.

RADIO RELAYS

H. O. Peterson (RCA Labora-
tories, Riverhead, N. Y.) reviewed
the essential problems of UHF prop-
agation and the rules that have
been established that give an in-
dication of the expected results

SYMPOSIUM ON PROPAGATION—Rear: Edwin W. Allen, Jr. (FCC);
C. W. Carnahan; Paul DeMars, technical director Yankee network;
Thomas J. Carroll, Office of Chief Signal Officer, USA; Front: J. R.
McPetrie, Service Radio Development (England); R. M. Wilmotte, Con-
sultant; Major E. H, Armstrong; Chas. R, Burrows, (Cornell)
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from installations built expressly
for relay work. It was evident
that there are still many “varia-
tions of the unexpected” that must
be studied before exact rules and
formulas can be laid down.

STRATOVISION

The basic proposal for the use of
aircraft flying at upwards of 30,000
ft., was reviewed by C. E. Nobles
(Westinghouse) and W. K. Ebel
(Martin Aircraft). Tests on some
of the difficulties found in this sys-
tem are being started so that the
place that this plan will have in
the television system can be eval-
uated.

As reported in Electronic Indus-
tries last month, Westinghouse and
Martin have been conducting tests
of the system over parts of the East
and are understood to have
achieved satisfactory results over
distances up to 200 miles.

INTERCONNECTING FACILITIES

These papers presented by H. L
Romnes and W. E. Bloecker (AT&T)
included a complete survey of the
growth of the organizations net-
work facilities program. Recent
technical requirements have neces-
sitated extensions of many varieties
with capabilities up to 20 kec for
audio circuits and up to 3 and 4
mc for television uses.

As evidence of the elaborate net-
work facilities now in use in the
U.S.A., there are 140,000 miles of
27-—5000 cycle fidelity circuits now
in use, connecting over 800 sta-
tions in 550 cities, together with an
additional 70,000 miles of order
wires. Some of these circuits have
been equalized to an 8000 cycle
level, and for FM station opera-
tion, connection facilities having

a fidelity of =1 db up to 15 kc
with less than 1% distortion have
been made available.

The television use of twisted wire
pairs found in regular cable runs
was described as practicable for
local television pickup applications
even when losses of 94 db per mile
(for 26 ga. cable) are encountered;
19 ga. cable was stated to have
losses of the order of 50 db per
mile. A typical installation is that
from the Madison Square Garden
in New York city to the RCA
studios.

Extensive use is starting of spe-
cial coaxial cables for television
service with frequent booster am-
plifiers with associated equalizers
along its length. Power to operate
these amplifiers is also sent along
the central conductors, eliminating
the need for local power sources at
each point. Work is also being done
to send power along paired lines to
operate intermediate amplifiers.
The development of network facili-
ties using radio relays is going hand
in hand with cable developments.

Technical details of the construc-
tion of many new tubes that have
resulted from wartime research
were described by W. W. Salisbury
(Collins Radio Co.). While much of
the progress was along the line of
high power pulsed tubes, still a
number of interesting developments
in continuous power output tubes
were shown that have great possi-
bilities in broadcast service.

In the development of the latter
a definite trend seems to be to-
ward the use of tetrodes, at least in
the 100-1000 mc range. The diffi-
culties attending the use of mag-
netrons in communication work
will require considerable more re-
search work. These difficulties are
mainly those associated with at-

SYMPOSIUM ON FM MODULATION METHODS: Rear: Albert James
Ebel, University of lllinois; J. E. Young (RCA); W. R. David (GE);
W. E. Phillips (Raytheon); Front: Dr. P. F. Panter (FTR); A. R.
Vallerino (FTR); John R. Boykin (Westinghouse); James Day (REL);
J. F. Morrison (Bell Labs)




taining required frequency stabil-
ity, and linear modulation (either
amplitude or frequency).

In high power tube development
the Resnatron was of interest. This
tube, as is typical with tubes de-
veloped for high power continuous
service uses heavy filaments with
high emission. In this case the fila-
ment requires 1800 amperes at 2.5
v, and delivers 30 amperes peak
plate current.

FM OPERATING PROBLEMS

The difficulties of FM station in-
stallations in metropolitan areas,

SYMPOSIUM ON TELEVISION OPERATION: Harry Milholland (DuMonti; E. C. Wilbur; W. C. Eddy
(Balaban & Katz); T. J. Buzalski (NBC); Scott Helt (DuMont); R. L. Smith (GE); R. E. Shelby (NBC)
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suburban areas and mountain tops
were described by J. A. Waldschmidt
(WOR), Paul Dillon (WMIT), Carl
Wesser (WENA) and Delmar Ports
(2X0A) with suggestions as to the
erection and maintenance of all fa-
cilities. Examples were the selec-
tion of the WOR site (at 444 Madi-
son Ave.,, New York City) and the
installation of an FM station, the
station WMIT on Klingsman Peak
which required a 116-mile radio re-
lay from Winston Salem. This re-
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lay operated in one jump beyond
direct line of sight, using 25 watts
at 337 mc. The transmitter was
5000 ft. above sea level.

FM MONITCRS

The problems of monitoring an
FM station in accordance with re-
quirements of the FCC takes equip-
ment designs of a special nature.
The FM -monitor being developed
by the General Radio Co. was de-~
scribed by D. B. Sinclair. In this

circuit the discriminator used is of
the differentiating-pulse counter
type.

A design differing in some re-
spects from this was described by
J. R. Day of REL. The design is
such that both instantaneous per-
centage modulation in either direc-
tion and average center frequency
are continuously indicated while
the transmitter being monitored is
programmed. An over modulation
alarm capable of being very pre-
cisely set to a known adjustable
value of either polarity is included.

The General Electric version of
an FM monitor was described by
H. R. Summerhayes, Jr. This in-
strument shows mean frequency
deviation, percent modulation, peak

At the left is shown a simplified circuit dia-
gram of the new FM monitor and center fre-

indicator developed by REL. Below—
Block diagram of Genera! Radio FM monitor-

frequency indicator
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modulation indicator and also gives
an audio output for aural monitor-
ing. This instrument used a tuned
circuit discriminator with special
means for securing linearity over
the full operating range.
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INSTRUMENTATION

A brief review of the manner in which instrumenis are
influencing and controlling production in every field

® Instrument development during
World War II was centered in three
major fields:

(1) Radar and allied developments
(mainly uhf and pulse tech-
nics).

(2) Aircraft instruments and con-
trols (including automatic
flight and fire control).

(3) Industrial and scientific in-
struments (for physical re-
search, metallurgical and
chemical process control, etc.).

In general, war necessity merely
accelerated the natural evolution
of products, many of which were
conceived before the war. In the
field of instrumentation, however,
certain radically new devices and
technics were born, usually as the
result of new components and ma-
terials rather than new principles.

For instance, uhf power measure-
ment was made possible by devel-
opment of the uhf bolometer. Spe-
cial crystal detectors, of the type
developed for radar reception,
made it possible to greatly extend
the range of frequency and imped-
ance measurement. Improved in-
sulation measuring instruments
resulted from war research in di-
electrics and tropicalization.

War’s influence

Of still greater importance was
the discovery that standard pre-
war radio components, otherwise
quite satisfactory, were subject to
breakdown under the extreme con-
ditions of military use. This led
to larger production of such com-
ponents as hermetically sealed re-
sistors and controls, mineral oil
impregnated capacitors, ceramic
tube sockets, etc., and these in turn
uncovered the need for new in-
strumentation technics for deter-
mining with precision their quality,
tolerances, etc. Again, many in-
strument manufacturers found that
re-design of their products, using
these higher quality components
was of direct benefit to them in re~
ducing spoilage and kickbacks from
the field. This will apply especially

ELECTRONIC INDUSTRIES @ May, 1946

to instruments manufactured for
export—an important consideration
when designing postwar instru-
ments.

Electronic engineers naturally are
most familiar with the applications
of instruments for measuring pure-
ly electrical quantities. However,
eléctronic instruments are being
developed and applied for the
measurement of practically all
physical phenomena, just as elec-
tronic control is spreading to near-
ly all branches of industry. Such
analytical instruments as the elec-
tron microscope, x-ray diffraction
spectrometer, cathode ray cyclo-
graph, engine detonation indica-
tors, pressuregraphs and innumer-
able other electronic devices for
industrial and scientific research

now play an important part in the
rigid quality control of materials
and products.

To reproduce, in peacetime, the
conditions which favored instru-
ment engineering during the war is
by no means impossible. The first
requisite is better liaison between
the instrument manufacturer and
purchaser. This can be achieved
by free discussion of the require-
ments and technology of instru-
mentation in all its aspects. In-
strument enginering is now a
specialized brahch of the electronic
art to which design, production
and quality control engineers can
turn for their instrument require-
ments. For reference, a general
review of instrument applications
is given below.

The Range of Instrument Applications
ELECTRICITY Density MECHANICS
Diffraction
Capacitance Direction Balance
Conductivity Elasticity Counting
Current Gas analysis Flaw detection
Electric charge Hordness Flow
Frequency Humidity Position
e illumination Ll
Induc!a:lce lonization Pressure
Magnetic field Mass RPM
Modulation Meterology Strain
Phase angle Microscopy Surface analysis
Ll Moisture content Vibration
Power factor
@ P
Reflectivity MEDICINE
Radiation
. Salinity
Resistance Size Brain waves
Voltage Sound Cauterization
Spectroscopography Circ?lation. .,
CHEMISTRY &  Stroboscopy f'::*r':: stimulation
Temperature
PHYSICS Timep Heart action
Altitude Ultrasonics Radiation
Balance Vacuum determination  Shock therapy
Color Velocity 8L 0
Combustion Viscosity
Cosmic rays Weight
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PRODUCTION BRIDGE for

® While the effectiveness of a
choke can be determined by placing
it directly in the circuit where it is
to be used and measuring the hum
level, this practice is satisfactory
only in a few instances and it does
not lead to suitable manufacturing
specifications. The most effective
method of specifying the induct-
ance of a choke under actual oper-
ating current conditions, means the
measurement of incremental in-
ductance, which is the value result-
ing from small magnetization loops
superposed on the dc¢ flux intensity
curves.

When a current is passed through
an air core coil, the flux linkage is
purely a matter of geometry of the
coil and so the inductance of most
common coil configurations in air
can be calculated with consider-
able accuracy. When the medium
through which the flux links is
magnetic, a non-linear relation be-
tween flux linkage and flux pro-
duced is found and the flux link-
age is greater than before. There-
fore while the inductance is greater
it will vary in a non-linear manner
with respect to the current produc-
ing the flux. The dc magnetization
can be readily ascertained by the
use of the following formula:

H, = 1.251(3 NI

Where I is the current in amperes
and N represents the number of
turns, and 1, is the length of flux
path.

The main factor, the nature of
the iron, has to be determined ex-
perimentally. The relation for ac
flux density indicates that measure-
ments can be made at one fre-
quency and predicted for another
frequency. If for example the
measurement is made at 60 cycles
for 6v. RMS it is the same at 600
cycles with 60v. RMS. Therefore, if
the inductance of an iron core coi
is measured, with suitable precau-
tions, on a bridge for a given at
voltage at a specified frequency,
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By WERNER MULLER

Pan American Electronics
1650 Broadway, New York

Development of laboratory type instrument for making
routine checks and waecurately measuring inductance

the inductance will remain the
same if the frequency is increased
and the voltage increased in the
same proportions. This permits most
industrial and commercial choke
coil tests to be made at 60 cycles,
giving all the information desired
at higher frequencies (up to several
kc at least).

In the measurement of incre-
mental inductance, the required dc
must flow through the coil although

External appearance of the incremental bridge

the ac voltage across the coil and
the operating vs. test frequencies
can be juggled without affecting
the answer. Although a common
method of measurement is to de-
termine the impedance in this way,
the in-phase losses show up as part
of the inductance value and the
latter can not be directly ascer-
tained. In bridge methods the re-
actance can be separated from the
resistance directly.

There are three outstanding
bridge circuits, the Hay bridge, the
Owen bridge, and the Maxwell
bridge. The basic circuits are
shown respectively in Fig. 1 as A,
B, and C.

Each of these bridge circuits re-
quires two adjustments, one for re-
active balance and one for resistive
balance.

The Hay bridge is ideally suited
for measurement of inductance
where the Q is greater than 5 since
the balance can be rapidly obtained.
This bridge connection can be used
with fully 95% of the reactors that
may be submitted for measurement
in industrial and research labora-
tories. However, if the Q is less
than 5, the bridge ceases to be di-
rect reading and corrections have
to be applied. Since this correction

. Q2
factor is equal to (1+Q‘-’)’ an error
of 4% is found when Q equals 5,
and 1% when Q equals 10. It is
found in practice that with a test

Fig. 1—The Hay, Owen and Maxwell bridges shown at A, B and C respectively
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INCREMENTAL TESTS

frequency of 400 cycles or more
practically any inductance has a Q
of over 5. As the frequency becomes
lower, the Q decreases and a greater
proportion of inductances met with
in practice cannot be tested on a
Hay bridge.

The Maxwell and Hay bridge cir-
cuits permit the resistive compo-
nents to be determined directly as
a Q value, while the Owens bridge
gives the equivalent resistance.

The Owen circuit is more cumber-
some in operation, since it requires
the separate adjustment of a dec-
ade capacitor for resistive balance
and the value of this capacitor be-
comes impractically large when the
Q of the coil becomes large. Never-
theless, the bridge is ideally suited
for the measurement of induct-
ances with low Q. Both bridge ar-
rangements permit the dc to flow
through two arms, so that the
measurement of the dc can be made
directly.

The Maxwell bridge has the ob-
jectionable feature, that this is not
the case and the dc¢ through the
inductor cannot be made direct
reading. Furthermore, it is rela-
tively unsuited for the measure-
ment of incremental inductance es-
pecially where the Q is large, as
commonly encountered in coils car-
rying de. This bridge, however, is
well adapted to the study of the
leakage reactance in transformers.
Therefore, the selection of the most
useful laboratory test bridge lies
with the Owen and the Hay cir-
cuits, each one being suitable for
some particular types of coils.

It is of interest to examine the
features of a commercial bridge
that has been developed to cover
the requirements of both laboratory
tests and production checks, as
shown in Fig. 2, a product of the
Industrial Transformer Co., 2540
Belmont Ave.,, New York. Starting
with the source of ac and dc power
to the bridge, the former was se-
lected at 60 cycles as the test fre-
quency, with provision for the use
of another frequency source exter-
nally applied if required. This se-
lection was made because 60 cycle
voltage is available with practically
unlimited power from the mains,
the frequency is low enough to be
far removed from the resonant fre-
quency of the usual choke, and also,
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this low frequency permits apply-
ing high flux densities at compara-
tively low voltages.

If the inductance at another fre-
quency is desired, a decrease in the
ac voltage is made in the same ratio
as the two frequencies. In the
bridge shown, voltages as high as
300 v at 60 cycles can be obtained,
which represents voltages of ap-
proximately 4000 ¥ at 800 cycles.
For this purpose any voltage in the
range from 0.01 v to 300 v can be
applied by the use of Variac con-
trols in conjunction with test trans-
formers. A self-contained high im-
pedance VITVM is applied while set-
ting this voltage to a specified level.
The load imposed by this voltmeter,
2 meg. and 40 puf is usually insig-
nificant but in any case, can be
switched off during the balancing
period.

The use of low test voltages
(down to 10 mv) is necessary to
simulate high frequency test equiv-
alents. This low voltage also en-
ables making incremental permea-
bility tests on sample laminations,
which closely approach the initial
permeability of the material, get-
ting information of value in pre-
dicting the hysteresis loss of any
choke or transformer.

A precaution to reduce the effect
of harmonics is the addition of a
series resistance between the source
of ac power and the bridge. This
resistance, which is variable in

semi-logarithmic steps, assures bet-
ter waveform across the inductance
under test.

The next supply source is the dc
which must be variable from zero
to one ampere. This voltage is ob-
tained from a full-wave filtered rec-
tifier using two 3B25 tubes. The
transfer circuit to the bridge con-
tains a special choke having shield-
ing and a hum-bucking feature
which prevents the introduction of
any ac components along with the
direct current, which would upset
the balance. The normal operating
ranges are from 1 millihenry to 50
henries with 1 ampere dc, 50-500
henries with .15 ampere and above
500 henries, 15 ma.

As to the bridge itself extreme
precautions are necessary that all
components are fully shielded. A
single switch provides either Hay
or Owen bridge connections. An-
other switch selects one of four re-
sistors which multiplies the range
of the bridge in steps of ten. Switch
3 selects the proper capacitor. The
main calibrated dial controls a
semilog variable resistor with a
maximum value of 11,000 ohms, in
series with which is a decade re-
sistor, adding steps of 10,000 ohms,
giving a maximum resistance of
111,000 ohms. These components
provide for variows inductance
ranges up to 1,110 henries.

At the other end, the minimum

(Continued on page 118)

Fig. 3—Block diagram of the incremental bridge
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Two vertically stacked coaxial square loops
designed for new 88-108 mc FM frequency

® The expansion in the use of high
frequencies in many communica-
tions and broadcasting networks,
plus the high cost of power at these
frequencies, has accentuated the
need for economical, directive ra-
diation systems. The antennas to
be described in this article were de-
signed at the Federal Telephone
and Radio laboratories for just
that purpose; for they are simple
to feed, easy to construct, and give
radiation patterns that are ideally
suited for broadcast applications.

In particular these antennas
should be of interest to F-M engi-
neers, for they give.a high degree of
directivity in the vertical plane
while maintaining complete omni-
directivity in the horizontal plane.
Type I (Fig. 1) is a coaxially fed
loop which sends out a horizontally
polarized wave, while Type II (Fig.
2) is this same loop to which a ver-
tical antenna has been added so
that circular or elliptical polariza-
tion could be obtained.
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COAXIAL FEED

By A. G. KANDOIAN

Department Head, Federal Telephone & Radio Laboratories

Design considerations for directive radiation

systems, easy to feed and giving proper patterns

While the design of ultra-high-
frequency loops has been described
by several investigators '-#, in every
case these loops require the use of
impedance matching or balancing
networks which entailed the use of
extraneous equipment. In this sys-
tem the radiators, as well as the
supporting structure, act as the
matching circuit so that the anten-
nas can be designed to have an im-
pedance which matches any stand-
ard cable such as a 50-, 70-, or 100~
ohm line. No stubs or balanced
feeders are necessary.

A typical illustration of how this
is accomplished is indicated in Fig.
4, which is the equivalent electrical
schematic of the four element loop
shown in Fig. 3. As seen in this fig-
ure the input impedance of the an-
tenna circuit should be 100 ohms,
and consequently the resistance of
each section, since all four are
equal and in parallel, must be 400
ohms.

The other fixed parameter in this
system is the antenna terminal re-
sistance which is a function of the
diameter of the loop and cross-sec-
tion of the radiator, and in this
case is 1600 ohms. The problem, of
course, is to match this terminal
impedance to the required 400 ohm
input impedance via the two coax-
ial quarter wave transformers (AB-
BC) whose characteristic impedance
can be made any value by the pro-
per selection of the inner and outer
conductor diameters.

Before indicating the calculations
necessary to effect this match the
following expression from transmis-
sion line theory on quarter wave
transformer should be reviewed:

Zn = Zo X 2., Where Zm is the
characteristic impedance of the
matching transformer; Z. is the
characteristic impedance of the
feeding line; Z, is the load imped-
ance.

To determine the value of the
characteristic impedance of the

matching transformers (AB-BC), it
is advisable to work from the an-
tenna toward the transmission line.
First examine the circuit to the right
of X on Fig. 4. In this case Zn was
chosen to be 100 ohms because it is
the most practical value to use. If
this line (AB) is to act as a quarter
wave transformer, Z. must be:

1002
Zo —=————=6.25 oms
1,600

Using this value as the output
impedance of the circuit to the left
of X and knowing that the input
impedance of the section must be
400 ohms, then the characteristic
impedance of the line from B to C
must be:

Z. (bc) = 400 x 6.25 — 50 ohms

Thus it is possible by use of ap-

Fig. 1—Close - up
of coaxially fed
square loop an-
, tenna designed for
550 mc frequency
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FM LOOP ANTENNAS

Fig. 2—Square coaxially fed loop antenna of
“"electric-magnetic’’ type for 1200 mc

propriately dimensioned radiators
and supporting structures to match
the loop to any coaxial cable. In ad-
dition, as indicated in Fig. 3, no
limitations other than practical,
exist for the number of elements
making up the loop. Thus, a loop of

any diameter may be constructed
and the current distribution main-
tained essentially constant. The
limitation of small loop diameter
compared to wavelength need not
be observed.

The radiation pattern of the loop
with substantially uniform current
distribution, and with diameter
small compared to a wavelength,
is well known. In the plane of the
loop the radiation is non-directive,
while in the perpendicular plane it
varies approximately as CosS$g,
where 8 is the angle measured be-
tween the plane of the loop and
the test position.

In the more general case of a
loop with any sized diameter and
uniform current distribution, the
radiation is still omnidirectional in
the plane of the loop. However in
the perpendicular plane Foster* has
shown that the pattern is of the

d
form: J; (= —A- Cosg) where d is the

loop diameter; A the wave-length
J1 the Bessel function of the order
unity.

Bandwidth of the loop

One of the most important con-
siderations in the design of any an-
tenna is the bandwidth or change
in input impedance versus fre-
quency. In this system the band-

RADIATOR B FEEDER
MAIN FEEDER -

SUPPORT B FEEDER

7 Q
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[{:3]

CIRCUMFERENCE
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| circumrerence A
APPROX. 2™ OR LESS 1,

width is a function of three param-
eters: the diameter of the loop,
the cross-section of the radiator
and the impedance of the quarter
wave transformers. In general the
lower the difference between Z. and
Z., the lower the “Q” of the circuit
and consequently the wider the
bandwidth. Thus it is-possible to
design a radiator of this type to
meet most practical bandwidth re-
quirements.

At uhf the most practical method
of measuring this change of input
impedance versus frequency is by
noting the mismatch that occurs
as the frequency is varied. This
mismatch, which is due to reflec-
tion from the antenna, can be most
conveniently measured in terms of
the standing wave ratio (SWR) ex-
isting on the transmission line lead-
ing to the antenna.

A typical measure of the standing
wave ratio versus frequency is
shown on Fig. 6. A 50-ohm line was
used to feed the loop and as in-
dicated on the figure, a fairly wide
bandwidth resulted. Other experi-
mental models were constructed at
Federal Telecommunication La-
boratory to increase and decrease
the effective bandwidth and on the
whole they agree with the theo-
retical considerations.

In this connection it is important

Fig. 3 (Left) —Schematic of coaxially fed loops showing dimensions and
feed arrangement. Fig. 4—Equivalent electrical circuit of 4-element loop

COAXIAL LINE
WHICH FEEDS
ALL FOUR SECTIONS

100 OHMS

ANTENNA
IMPEDANCE
1600 OHMS
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to note that the standing wave ra-
tio effects the total attenuation of
the transmission line system feed-
ing any load, in particular an an-
tenna. Where long lengths of line
are used it is important to keep the
SWR to a minimum, otherwise the
total attenuation is increased. This
problem has been discussed in a
recent paperS. The total attenuation
is given by:
1-A2.¢-0.46A,
A=A,+10 logro (——mF—F——),
1-A2,

where A is the total attenuation;
A, is the normal attenuation; A:
is the reflection coefficient.
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NORMAL LINE ATTENUATION
Fig. 5—Attenuation due to mismatch

Fig. 5 is a graphic representation
of the attenuation increase due to
mismatch and as seen on this chart
a SWR of 2 to 1 on an 8 db line
will cause only a .5 db increase in
attenuation.

Stacking technic

Another important feature of this
type of loop is the mechanical and
electrical ease with which vertical
stacking can be achieved to give
any practicable power gain. This
is true because electrical intercoup-
ling between stacked loops is very
small since each radiates predom-
inantly in the horizontal plane.
Thus, the presence of additional

loops does not affect the impe-
dance of the first loop. Fig. 7
depicts two experimental loops built
as a pair and spaced approximately
one wavelength apart. The input im-
pedance to the pair is 50 ohms and
it can be tuned over a wide range
of frequencies with the stub, At this
point is should be noted that the
antenna can be constructed for
just one frequency, in which case
no stub is needed, or for several
frequencies with the use of a stub.

Any number of such pairs may be
stacked to give the desired power
gain. At the junction of the trans-
mission line of any two pairs, how-
ever, a 2-to-1 impedance correcting
network is required to raise the an-
tenna impedance to the impedance
of the line. This is commonly ac-
complished by means of a quarter
wave transformer. Fig. 8 shows the
schematic of a feeding system for
a stack of four loops for FM broad-
casting while Fig. 9 gives the neces-
sary theoretical data to show what
spacing to use between loops and
what gains may be expected due to
the vertical stacking when equal
currents are fed to successive loops.

A directive vertical pattern essen-
tially free from minor lobes also

Q

3

Fig. 7—Stack of two loops with tuning stub
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Fig. 8—Transmission line and feed system for
typical FM broadcasting antenna

may be obtained by proper distribu-
tion of current between successively
stacked loops5. However, under
these conditions the overall power
gain from a fixed number of loops
is reduced.

Summarizing, this loop sends out
a horizontally polarized wave which
is directive in the vertical but omni-
directional in the horizontal plane.
Its characteristics and relative mer-
its are:

a) No balanced feeders are neces-
sary.

b) No stubs are needed for match-
ing, hence, the full bandwidth
capability for the loop may be
realized. A stub may be found de-
sirable to tune the loop, or group
of loops, to any frequency within
a large range.

¢) No insulator mechanical sup-
ports are necessary. Metallic sup-
ports are used, rigidly fastened to
the mast and radiating members.

d) Any size loop may be built with
essentially uniform clockwise or
counter-clockwise current distri-

(Continued on page 122)

Fig. 6 (Left) Graph of frequency vs. standing wave ratio (SWR)

in a four-element loop 814 in. in diameter. Fig. 11—Similar data
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COIL

® In the mass inspection of coils
it frequently is necessary to deter-
mine whether there exist shorted
turns. A short appearing between
adjacent turns or between wires
separated by several turns cannot
readily be observed by inspection.
With fine wire colls a resistance
measurement would be unlikely to
show the presence of a short.
Bridge methods of testing are pos-
sible but require careful adjust-
ment and may not be adaptable to
production personnel use. The
method described has proved suc-
cessful for an unskilled production
components tester and has sensi-
tivity great enough to detect a sin-
gle shorted turn between adjacent
wires forming essentially a closed
loop, or shorts between turns many
wires separated. An indication can
even be observed when the leads of
a perfect coil with as many as fifty
thousand turns are shorted to-
gether.

The circuit diagram of Fig. A
shows the electrical connections.
Fig. B shows the mechanical ar-
rangement used by the writer for
use with recorder and playback
coils.

The operating principle is well
known. When a closed loop is
brought close to a source of alter-
nating current power, the loop will
absorb energy from the source and
if the source is poorly regulated
there will be a dip in the source
voltage. In the application de-
scribed the ‘“source” is the second-
ary winding of a transformer. The
secondary is split and the two
halves connected in phase opposi-
tion so that if the voltages in the
two halves are equal the net output
to a measuring instrument should
be zero.

The transformer takes on any
convenient form. It is suggested
that the coil tester be constructed
from the same types of coils as
those under test. It is a simple
matter to construct the arrange-
ment of Fig. B with any type of
coil. The iron core protrudes from
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SHORT TESTS

By NORMAN L. CHALFIN

Simplified method developed for fast production inspection
capable of detecting single shorted turn in adjacent wires
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Fig. A is the circuit diagram of the tester;
B shows the mechanical arrangement of the
device; C indicates solenoid reject plunger

the housing of the transformer and
should preferably be shaped to fit
the coil form.

Operation of the test set is sim-
plicity itself. The test coil is
placed over the core. If it is un-
shorted and OK there will be no
indication on the meter. The ex-
istence of any shorted turns will
cause the meter to indicate some
increased value of voltage. This
will result from the unbalance of
the phase opposed voltages in the
split secondary. The unbalance is
due to the absorption of power
from that half of the secondary
nearest the test coil.

The core material is not critical.

Powdered iron, Armco soft iron,
and ordinary tool steel have been
used with success. Powdered iron
is best, giving the greatest indi-
cation with the same colls. Hypersil
transformer laminations also have
been used successfully with results
about equal to powdered iron.

The following operating notes
may be of interest. The zero ad-
justment consists of a phosphor
bronze spring clip cemented to a
threaded hex bushing and is ad-
justed from a knob on the panel.
The unit is zero set with a coil
known to be good. An absolute
zero adjustment is not necessary.
It will not be entirely possible with
some arrangements. In this case
“zero adjustment” consists of ad-
justing for minimum voltage indi-
cation on the ac voltmeter or
VTVM. The latter is preferable
since more sensitive indications are
possible.

While we have indicated “any”
frequency as that at which the test
set may be operated, there is a fre-
quency for the set-ups which is an
optimum value. This is the reso-
nant frequency of the system and
generally will be an audio fre-
quency of several thousand cycles
for phonograph pickup coils or re-
corder coils. For rf coils the fre-
quency probably will be near the
resonant frequency of the unit if
designed for iron core use. For
transformer windings, it probably
will be some low audio frequency.

The system lends itself to auto-
matic operation to the extent that
a solenoid reject plunger can be
operated in the plate circuit of a
thyratron whose grid is controlled
by the change in ac voltage when
shorted turns appear. A plunger
throwing in another direction can
be made to operate after a small
time delay if there are no shorted
turns. No details are shown in
Fig. C because every set-up would
require a specific physical arrange-
ment. The block diagram shows
the circuit action for this auto-
matic operation.
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Split coit jig for electronic heating of eccentric shaped parts speeds up production flow

Split Coil for
HF Heating

For electronic hardening and
brazing operations on such units as
crankshafts and camshafts, a new
multi-turn split coil has been en-
gineered by Induction Heating
Corp., 389 Lafayette St., New York
3, N. Y. Single turn split coils have
been in use for some time but in
coils of less than 1 in. diameter in-
sufficient energy is transferred to
produce the normally high quality
results expected from induction
heating. Using a frequency of 375
ke, power concentrations as high as
20 kw per sq. in. on a Y% in. diam-
eter shaft have been obtained with
this Thermonic multi-turn split coil.
Journal areas on small diameter
shafts can be hardened to a depth
*of twenty to thirty thousandths of
an inch,

Another feature of this coil de-
sign is the possibility of using the
coil either with or without internal
quenching. For internal quenching
the quench medium is carried be-
tween the copper-plate turns and
allows quick cooling of the heated
metal without removing the work
from the coil. By eliminating this
time delay from the end of the
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heating period to the start of the
quench excessive thermal conduc-
tion is prevented.

Walnut Sorting

An electronically controlled sev-
romechanism has solved a serious
difficulty that had developed in the
California Walnut Growers Asso-
ciation’s process for the automatic
separation of cracked shells from
walnut meats. The meats and shells
are fed into an air separation
throat which carries an air stream
of approximately 2000 feet per min-
ute. With proper air velocity the
shells are floated away and the
meats drop into boxes or on con-
veyors. While this action seems
reversed on first thought, the SpG
of the shells being heavier than
that of the meats (1.1 to 0.9), the
irregular shape of the shells pro-
duces enough drag-coefficient so
that they and not the meats are
carried away by the air stream if
the correct velocity is maintained.
Varying amounts of material in-
duced in the air stream have a
pronounced effect on air velocity.
Increasing the volume of meats
and sheils reduces the velocity of

TUBES ON THE JOB

the air and a large quantity of
meats may drop with the shells.
If the flow of material decreases.
the velocity speeds up and several
hundred dollars of meats may be
carried away with the shells hourly.

A Motron electronically con-
trolled servomechanism, made by
W. C. Robinette Co. South Pasa-
dena, Cal, now automatically gov-
erns the correct air velocity in the
sorting chamber regardless of the
amount of walnut meats and shells
fed into the separator. A ping-pong
ball used as a drag sphere is fas-
tened to the governor actuating
arm of the Motron and extends
into the air stream through a slot
in a glass window. An adjustable
counterweight on the governor arm
is used for a control setting of arm
positioning for any pre-determined
velocity. If the velocity rises or
drops away from this pre-deter-
mined value the ball and governor
arm also rise or drop with the
changing air drag. The control
mechanism through the chain drive
then moves the damper for re-es-
tablishment of the proper velocity.

Separation throat for walnut sorter; meats
drop to conveyor for additional processing
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The damper motor control is elec-
tronic in operation and functions
without relays. The control action
is accomplished by the angular po-
sition of a contact which is gov-
erned by the position of the ping-
pong ball with a current of the or-
der of a few microamperes. Maxi-
mum movement speed of the
damper is 5° per second.

In the Motron servomechanism
system any deviation of the gov-
ernor arm from a pre-determined
position results in the electronic
controller feeding energy into the
motor control to re-establish proper
velocity so that the drag sphere re-
turns to its zero position. This en-
ergy is proportioned to produce
comparatively fast movement of
the damper if the damper position
needs considerable correction, but
as the damper position approaches
the proper closure to produce the
required air velocity the movement
becomes progressively slower.

Heat-sealing Vinylite
Play Balls

Swinging their electronic heating
equipment from the war-time needs
of making solar stills, DuPage Plas-
tics Co.,, Lombard, Ill, are now
fabricating giant, light-weight play
balls. Manufactured of Vinylite
with a wall thickness only 0.006
inch, these 22 in. diameter balls are
virtually indestructible. High fre-
quency electronic heat - sealing
makes airtight, waterproof seams
that are as tough as the thermo-
plastic material itself. An RCA
2-kw electronic power generator is
used for the sealing operation and
provides lower operating costs than
any other seam sealing method. A
separate water-proofing operation
would be required were the seams
stitched in theconventional manner.

Hf seam secaling of Vinylite balls is fast
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Faintest of hecart reactions are amplified
and recorded instantaneously by this uait

Electro-cardiograph

® A direct-writing eleetro-cardio-
graph has been developed by Ele:-
tro-Physical Labs., Inc., 45 West
18th Street, New York under the
name, Carciotron. The instrument
makes it possible to record in-
stantly and permanently standard
heart action curves, eliminating
photographic anc darkroom pro-
cedure.

It is completely housed in a ma-
hogany case that is easily portable.
The instrument eonsists of a set

of four applicators with suitable
switching means so that any pair
can be applied to the balanced
amplifier which delivers driving
power to a rugged electrodynamic
recording pen writer unit. The
tape is pulled through at a fixed
rate by a synchronous motor drive
and in addition a marking signal
can be applied at one second inter-
vals if desired to check timing axis
accuracy.

The heart of the instrument is
the amplifier which gives a gain
of about 90 db using standard tubes.
The electro-dynamic type of re-
cording unit produces on an es-
pecially processed wax coated paper
the familiar graphic pattern.

Recording is inkless, which permits
complete portability, as there are
no inkwells to spill or tubes to clog.
The marking is accomplished by an
electrically heated loop of wire at
the end of the pen arm.

The circuit contains all standard
features associated with electro-
cardiograph equipment, and in ad-
dition numerous items dealing with
the reduction of interference, an
automatic disconnect should ex-
cessive interference appear, a “good
ground” indicator, standardization
checks for both deflection ampli-
tude and chart speed, etc. The in-
strument weighs 34 lbs. and oper-
ates from the ac lines.

Equipment of this kind fre-
quently is used to observe a pa-
tient’s heart action during surgery
or for research projects. An electro-
cardiogram has become an impor-
tant item of medical diagnosis be-
cause of growing concern about
heart disease, which is one of the
leading causes of death in the Unit-
ed States.

Stylus driving mechanism of electro-cardiograph is a linear galvanometer with high deflection
speed. A special chemically treated paper tape is used with an electricaly heated stylus tip
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* ELECTRONIC MARKETING

CULTIVATE EXPORTS!

By H. GREGORY SHEA,

Associate Editor Electronic Industries

Sales competition may arrive sooner than expected
and foreign markets will represent a welcome cushion

® Speaking at the opening of a
drive to help feed Europe, started -
in early March, former President -
Hoover said of the European situ- RADIO RECEIVERS
ation, “Famine is the inevitable
aftermath of war.”

It is well for the radio manufac-
turer to realize another economic

TOTAL

fact of great importance to him, u.S.
namely, that a slump in demand
after an initial spurt is also the EXPORTS
inevitable aftermath of war.

During a war, particularly a total ‘

one such as we have just been
through, no purchases of radio sets
and other durable goods are made.
This results in a concentration of
demand immediately afterwards.
When this demand has been satis-
fied, a large proportion of the po-
tential buyers, possessed Of new
merchandise, will be out of the
market entirely for a certain time.

Furthermore, the wise manufac-
turer will take with a grain of salt

Above, in chart form, and below in figures are statistics for total US exports to all countrles

the predictions that are so freely
being spread around that the de-
d d 1 TOTAL U. S.
gaz _forl d_“rgble d_g°°dst of a EXPORTS 1935 1936 1937 1938 1939 1940
nds, including radio sets, is so i
large as not to be capable of ful- :ranfnr::ers ..$1,578,400 $1,817,216 $2,684,336 $2,957,896 $2,695,790 $2,287,879
ecelvil
fillment for several years. He Sets ........15471,721 16,041,147 16,128,572 10,553,547 10,448,017 10,157,423
should remember that if he goes to Receiving '
five stores trying to buy a white Tubes ... 2,882,145 3,514,263 4,063,517 2,973,059 3,000,701 2,451,920
shirt, each of the merchants will
be convinced that he has lost a Total ........ $19,932,266 $21,372,626 $22,876,425 $30,306,898 $16,144,508 $15,897,222
sale and will report it, whereas ac-

tually only one shirt was involved.
Also the current wave of strikes has
meant that in a very real sense

A . Below are statistics covering exports of principal components to ten largest importing countries
employes of strike-bound companies

have been eating the savings which
they expected to spend on new ra- TUBES RECEIVERS TRANSMITTERS
dios and home equipment. These BRAZil ooooooeeeoee e $969,922 $7,780,907 $714,302
losses from the pent-up demand Chile ......... . 315,373 2,067,290 257,022
are irrecoverable. Colombia ... 152,485 2,915,865 794,449
. Cuba ............. .. 267,219 4,403,281 503,413
_Thus sales competition may ar- British India . 167,51 2,374,166 136,343
rive much sooner than expected. MEXICO ooovorrreerereesereees oo, 474,710 9,330,379 799,928
Where then will the radio manu- Phitippine Islands ................ ... 108,158 1,693,420 482,600
facturer sell his sets? United Kingdom ... v 1,282,669 7,194,677 768,811
X . Union of South Africa ................... 490,250 9,218,974 342,056
If past performance is any cri- Venezuela .........occcooovvrooureererreeenn. 126,584 2,450,774 515,591
terion, he will, in common with
hundreds of others, hit on the Total ... $4,354,881 $49,429,733 $5,514,515
thought that he can fill the void
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in his demand by invading the ex-
port market.

The export market, however, is
no different from any other market.
It must be cultivated and culti-
vated tenderly! Perhaps the only
important difference is that the ex-
porter can count on a much greater
loyalty on the part of his foreign
correspondents—if he has treated
them well—than on the part of
domestic dealers. This loyalty goes
to the extent of overcoming an un-
favorable price differential. Of
course, this is not because the for-
eign importer is a finer fellow than
the domestic dealer, but because
distance makes acquaintance dif-
ficult and the wise business man
deals with those he knows rather
than with strangers.

Building a market

Emphasis must be laid, however,
on the proper cultivation of the
market. In building up a market
for any kind of goods, whether it is
in this country, or for that matter
anywhere else in the world, the
seller who wants to succeed makes
every effort to initiate and build
up personal contacts with his cus-
tomers. This is of such obvious
importance that in many of the
smaller companies, and indeed even
in the largest the head of the busi-
ness reserves the making of such
friendship to himself as part of his
important activities. In any event
it is the usual practice to have
forces of salesmen to maintain and
expand this personal relationship
with customers.

To attempt, therefore, to reverse
this policy in respect to foreign buy-
ers seems foolhardy. Certainly
their remoteness makes them that
much more grateful for the compli-
ment of a personal visit, and often
that gratitude is shown by a scale
of entertainment so lavish as to be
almost embarrassing.

While such friendships can be in-
itiated by visits, they are cemented
by delivery of goods, particularly
in times like these. In the early
1920’s there was a popular song
whose lyrics were: ‘“You've got to
kiss your mama every night or you
can’t kKiss your mama at all—or she
won’t be home when you call”. The
little nugget of wisdom included in
this song is quite obviously appli-
cable to relations with foreign cus-
tomers.

Unless you, Mr. Manufacturer are
prepared to allocate a part of your
production to the export market
now even though you cannot sup-
ply the domestic market, you will
find it mighty difficult io break in

ELECTRONIC INDUSTRIES o May, 1946
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i Locat Selling

Philippine Islands

United Kingdom
of Great Britsin
and Northern
Iesland (e

Union of South

eel products

which remain subject to
import resteictions.

Yes. See last column.)

Yes, tor most articles.

No, except for goods re-

Is Import Permit How 1 Exchange Rote for
Country Necensary? Obtained? Dollars for Remarks
Imports:
Brazi) Since July 26, 1945, Im. Free Market . . . Exchange may be applied tor priar to clear-
i Cruseires 19.50 ance, upon tiling “bond” to proeduce customs
per $1, plus 5% documents, d machinery imports require
» [ tax. inspection certificate. Importers may pur-
must be sent to United Other goods receive Ex- chase forward delivery exchange,
States exportcr for con. | change through applica-
sular visa, 1l tion to the Banco do
8rasil ‘Export-Import De-
sccompanicd by license.
Chile Yes. Import Permit valid Theough collecting bank “Export deaft” Customs retsins goods until ort clesrance
for 12 months tor the which holds control docu- and exchange prt ced. A pro-
United States. ments until exchange is visional Trade Agresment with the United
obtained. Import Permit States was signed July 30, 1945, for one year
authorizes purchase of U
Foraign Exchange.
Pesos 31.10 per $1.

“Colombis tat Rate for the § i 1, 1943, importationt inte Coe
On the strength of Im- port groups: into S groups for purpose of
port License, which car. 175.50 plus 19 onthly Import License quotas

written order must be at. | ries right to Foreign Ex- | tax and § centaves | sublect to various guarantes deposits. Import
tached to Import Permit change. Customs moanifest per dollar cottee license must be sent to exporter for presenta-
spplication. (Import li- | in order to secw tax, or a total of | tion ta Consul st point of thipment with ship.
cense good for one year.! | change no fonge Pesos 182.25 per | ping documents,
$100.
ficient.

" Cuba No. Exchange Permit required; | Peto ) per $1, plus | 2% Public Works Tax is levi

validity mot limited. 1/10% exchange ments and transters of funds
i tain temp:

Indis fc) Yes. (Quotas for certain 'y Rupees 33225 per | Imparts can only be paid for in currency of

goods.) Through authorized banks. 100. country of origin of goods.

“Mexico No, except tor artiticial No exchange Mexican pesas Monctary Stabilisation Agreement between

and  certan Import Permit, whe re- 4.36 per $1, United States and Mexico extended Hll Sune

quired, sssures Foreign
Exchange.

No exchange rest
but transters
eign Funds Control ap.
proval in Manita, which is
oranted for bons-
fide transactions.

&
With prior Import Permit
and Exchange Permit.

list of goods. 15ee last

column.} clesrance of goods.

port Permit wl

‘ Foreign Exchange,

Atrics tel quiring United" States Ex- Through authorized
port Licenss, for which | banks.
cortificate of essentislity
is still necessary.
‘Venezuela No, except for specific | Through local banks, not

depending upon arrival o

re re-
quired carvies right to

detivery exchang:
of Mexican peso

Pesos 2 = $1. Eftective Sept. 20, 1945, fiem order must be

submitted to F.LA. in Manils § igament

of registry number tor transmittsl to American
P i this is & te

for export license where required and neces-

sary tor space alocation.

£1 aquals $4.02Y;. The British Defense 'Finance! Regulations
1939 a3 smended are genersly sdhered te in

th~ whale Sterling Ares.

South Africon £ —
about $4.00%;.

Bolivares 3.35
per St

Decrae Sept. 15, 1945, established yeorly im-
quotas for 11 Taritf items; pending
establishment of fixed quok
are subject to Import License, Import License
aumber should be indicated on consular in.
voice.

“To Drder™ shipments not permitted.

¢leared through customs
of custom duties on 3 bona

[
amended October 19, 1944, now comprises 1he lollo-mg

181 A provisional deposit of the local currency equivalert may made with the collecting bank; the relative merchandise is then
The applnunon for exchange must be accompanied by the customs certificate indicating payment

importa
Countries belonging to vhe BRITISH STERLING AREA, which, according to the Brmsh Oclense 1Finance! Regulations 1939 as
Can,

any Dominion, any other part of the British Dom:

1d) In hine with the
trom non-sterking countries, which Permits autom.

Cotonial Empire and Newfoundland!
1+t Depending upon current rate of exchange

Unit
s, any British-mandated rerniiory, smy Brish Profectorate of protected
States, Egypt, Anglo Egyptian Sudan, Iraq, lceur-d nd the Faroe lslands. Lt/ °
ritsh Defense 1Finance) Requl ors, Emopire countries Have been suthonized to require Permits for imports
1cally providz foreign exchange in coves
191 Countries with which the United States has a Reuproul Yradg Treaty (Great Britain m(ludes the British non-setf-governing

ed Kingdom,

This table, excerpted from data compiled by Chase National Bank, gives essential import requirements

for countries of major importance in the market before the war.

situation present figures are unavailable

on established relations with other
makers not only in this country
but in Holland, England and other
pre-war exporting countries as
their capacity becomes built up in
the coming recovery period.

The same principle applies to the
design of the product. Exporting
can not be carried on on the dump-
ing principle that if the goods can
not be sold in this country, they
can literally be kicked off the con-
tinental shelf into the sea to be
picked up by goods hungry import-
ing firms and adapted as well as
possible to local conditions, prob-
lems and desires.

Much thought must be given to
the requirements of the foreign
market at the time an exportable
piece of apparatus is designed so
that it can be used when sold. In

Due to the rapidly changing

this connection it may be noted
that the only important voltages
and frequencies for. which it is nec-
essary to provide are 110 volts, 50
and 42 cycles, 220 volts 50 and 60
cycles and 230 volts 50 cycles. There
are some others but they are not of
sufficient commercial importance to
justify design modifications. How-
ever at the time the original design
for the American market is put on
tracing cloth, it is no trick at all to
inscribe on the vellum the neces-
sary motor, transformer and re-
sistance changes to make it possible
later for specials for the export
trade to come off the production
line without the application of new
engineering time.

Taste and custom in foreign
countries also should receive con-

(Continued on page 126)
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MARKETING - ~xow e Twin

By MILLARD H. NEWTON*

® At the very outset, let us get
ourselves properly oriented for a
1946 view of electronic marketing.
Try to keep away from economics,
politics and other unfathomable
factors in marketing. Recall that
economics alone, or politics alone,
never stopped the sale of a much-
needed article. Labor, recently, has
been more successful in doing so,
but that’s another story.

In 1932, when 4,500 banks were
closed and ready cash was hard to
get, selling continued at a furious
pace in many lines. In one way or
another, the buyer managed to buy
what he was determined to get,
provided the article was in produc-
tion. However, shortages such as
we have today were not the style
during the bank moratorium.

Market planning essential

Assuming that the major ob-
stacles of the radio-electronic in-
dustry will be removed or mini-
mized shortly and that reconver-
sion is waiting for its second wind,
we will Soon find the industry div-
ing into the dual phase of produc-
tion and marketing. But can we
be sure that the two will be well
planned and coordinated in the
best traditions of marketing?

Probably not, if past experience
in radio is any indication. Scant
attention will be given to the grim
lessons of earlier years when many
good companies with well-engi-
neered products went to the wall—
not through any lack of engineer-
ing genius but through a weird
misjudging of markets and mar-
keting methods.

Most frequent among the ex-
planations for receiverships, reor-
ganizations and control by cred-
itors, has been the plea of
overproduction. In most cases, pro-
duction was planned with great
precision in cost, quality and vol-
ume but, as usual, the marketing

. _*Markeﬁngf Counselor for Electronic Indus-
ries.
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An outline of basic factors in the next
phase of the electronic industry

function was handicapped by
strange mixtures of poor market
estimates, wishfulness in planning
and often faulty sales policies.
Such maltreatment of a vital
sales function is hardly excusable;
yvet, on behalf of the electronic in-
dustry it must be acknowledged
that there are no beaten paths; no
clearly established policies, no well-
defined channels of distribution.

Helps and hindrances

It must be recognized that war
and war production are also partly
responsible. They have expanded
productive capacity and widened
electronic markets without contrib-
uting anything to marketing ma-
chinery, methods or knowledge.
This explanation, however, cannot
long condone a lack of marketing
yardsticks, a failure to do creative
planning or a neglect to coordinate
production and marketing.

Nor is there much point to the
contention that the electronic in-
dustry has a specialized apparatus
market; that it is different from
radio receiver merchandising and
other fields where standardized
units are sold by the million. In
some older industries that never
have had anything else but an ap-
paratus market, their products
have had the benefit of sound

planning, plus much originality
and pioneering. Product designs,
output, sales policies, distributing
methods and promotion plans have
been based on market studies and
all have been keyed together for
the final purpose of marketing.

Basic principles needed

If we concede that marketing is
the ultimate goal of all manufac-
turing and if we admit that the
electronic industry is fundamental-
ly an engineering business, there
are several premises that could well
be adopted as a preliminary to any
marketing plan in this field.

1—Recognize that marketing is
an indispensable part of any proj-
ect; that it requires (and is worthy
of) equal exactness in plan,
method, facilities, personnel and
execution.

2—Encourage the engineer to
concern himself with marketing
considerations in every move from
the inception of the original idea
to its eventual promotion by the
advertising department and its use
by the customer.

3—Retain the services of an ad-
vertising agency having a compe-
tent marketing research depart-
ment and creative promotional
ability.

Five groups of suppliers sell to one another before products emerge for end-use selling

Mfrs, RAW MATERIALS

3»
.Mtrs. SETS, TRANSMITTERS,
ELECTRONIC EQUIPMENT

<]

s

Mtrs. TUBES, PARTS, ACCESS.

INTRA-INDUSTRY
SELLING

THE TRAFFIC CIRCLE
OF ELECTRONIC
MARKETING

Mfrs, PRODUCTION & LAB. EQ.

o END-USE (e, & Conmerce
SELLI NG Broadcasting & Recording

Government Services

Mfrs. MAINTENANCE EQ.
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4-_Gather all possible electronic
marketing statistics and make sure
that they are interpreted realis-
tically.

5—Study the strengths and
weaknesses of present marketing
channels with an eye to the dis-
covery of better ones.

6—Profit from the lessons learned
in other fields where similar prob-
lems are found.

Marketing “kicked around”

Perhaps it will be said that these
are old principles in a new dress;
that no one disputes them. Yet
they often get lost somewhere be-
tween the decision what to make
and the natural impatience to start
selling. Right there we have the
first mistake in marketing—failure
to adopt basic principles and stick
to them. The above suggestions
are six of the tenets that apply to
all manufacturers in this fleld re-
gardless of their special problems
or circumstances. Through them
we find out where and how to do
our selling—something that should
certainly precede any manufactur-
ing program.

Now, while all manufacturers
have certain principles in common,
they are not all alike in their needs
and methods. There may not be
any relation between the sales
work of a manufacturer who turns
out a simple packaged item and
another manufacturer who cus-
tom-builds a piece of industrial or
communication equipment costing
$10,000.

Between these extremes there is
a great variety of marketing re-
quirements that each manufacturer
much approach from the stand-
point of his own individual situa-
tion but only after he has deter-
mined what that situation really
is—again illustrating the impor-
tance of the utmost familiarity
with the market in terms of size,
location and peculiarities in buying
habits.

To cite another contrast, there
is not a great deal in common be-
tween the manufacturer of parts
who wants to get the bulk of his
volume by supplying the needs of
a few big set builders, and the
manufacturer of laboratory or test
equipment who hopes to sell all of

ELECTRONIC INDUSTRIES @ May, 1946
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rroblem Wik IPRRODUCTION

Is the need recognized or must it be created?

Has a marketing goal been fixed?

Should a special market analysis be made?

What share of the market can be expected?

personnel?

How can the product best be promoted?

Can new uses for the product be found?

A Quiz to Emphasize Some of the Critical
Differences in Marketing Plans

PRODUCT

Has the product any outstanding advantage over competing products?
Can competitors match delivery, performance and price?
What would you do if your strongest competitor surprised the field with a major improvement?

COMPANY AIMS

How do you know that the objective is reasonable and realizable?

What is the greatest element of chance involved?

Does the plan differentiate between the methods needed in marketing standard products and
those needed in building to specifications?

Has company strength been impaired by labor and price troubles?

Is the company placing too much reliance on previous prestige?

MARKET

What data are needed and where obtainable?

What is the alternative if buyers do not ask you to quote or bid?
Is your marketing disturbed by federal price controls?

Is the market menaced by government surplus selling?

Will the replacement market ultimately exceed the initial market?

TYPE OF DISTRIBUTION
Does the nature of the product dictate the type of distribution needed?
Is the type of distribution influenced by the necessary qualifications or training of local

Does the sales work require technical assistance to the customers?
Can competitive distribution become superior?
Local facilities needed?>—office, display room, branch, warehouse, etc.?

PROMOTION

How should the advertising appropriation be determined?
Can a comprehensive prospect list be compiled?

the set builders and other groups,
too.

Standard items vs. specialties

Those who make standard items
for original equipment may not
have a serious problem in market
determination. All of the custom-
ers are known and quotations are
based on definite quantities. Their
principal problem is likely to be
the selling of that market against
stiff price competition.

The manufacturer who goes after
the communications or industrial
market usually has it department-
ized and operated by specialists.
The prospects may be engaged in
general industry, in broadcasting,
marine, aircraft, police, railroad
communication, etc. The sales de-
partment is up against the extreme
in selective selling — diversified
fields, widely scattered locations,
specialized designs, high selling

cost and the necessity of frequent
customer contact.

On the other hand, items such
as photoelectric cells and relays, or
complete units containing them,
can be sold to a certain extent
through electronic parts distribu-
tors. Nevertheless, the enterprising
manufacturer will maintain engi-
neering offices or Representatives
who are engineers, in scores of
cities. They will counsel the cus-
tomer, steer him to the local dis-
tributor, direct him to the factory
or even take the order on the spot.

The IRE *bee hive™

An excellent illustration of the
complex and divergent methods
used in electronic marketing was
found in the last Midwinter meet-
ing of the IRE in New York, where
intra-industry marketing was seen
at work. Engineer-salesmen of one

(Continued on page 132)
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WHAT'S NEW-CHICAGO

Devices, products and materials seen at the Parts and Equipment Show

Tunuble Coil Form

In addition to its pre-war products, which
are now again available, the James Millen
Mfg. Co., 150 Exchange St., Malden, Mass.,
has developed a series of “Designed for ap-
plication” products, such as a 2 in, oscillo-
scope, transmitting condensers and a tun-

- able coil form. The plug-in coil form is
permeability tuned and suitable for use up
ta 35 mr.—Electzonic Industries

-

e
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Photo-Flash Capacitor

A capacitor having high energy storage
and small size for super-speed photo-flash
work has been developed by Tobe Deutsch-
mann Corp., Canten, Mass, The unit has a
storage capacity of 100 watt-seconds at a
peak rating of 2500 volts dc and is espe-
cially designed for portable speed-fAash
units for indoor and outdoor service. Per-
formance tests indicate an expected life of
at least 10,000 enarge-discharge cycles at
peak rating.-—Electronie Industries

Portable Induction Solderer

Marion Eleetrical Instrument Co., Siark
Street Gate, Manchester, N. H,, has a port-
able induction soldering unit consisting of
a self-exeited rf power oscillator operating
at 450 ke. It corsumes approximately 775
watts for full power output at 115 v.. 60
cyrles ac Eleetronic Tndustries
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Test Unit

A new model of the Tel-Ohmike retains
the features of the previous unit but in
addition now includes a dc¢ volt-milliam-
meter. The meter will measure voltages up
to 1,500 v de, and currents to 50 ma de.
Capacities between 0.000010 to 2,000 mfd
and dc resistance values up to 5 megohms
can be checked. Power factor and leakage
currents are read directly, Made by Sprague
Products Co., North Adams, Mass.—Elec-
tronic Industries

Precision Resistors

Series 82, 83 and 84 Riteohm precision
resistors are being exhibited by Ohmite Mig.
Co., 4835 Flournoy St., Chicago 44, Il
These three series are pie-wound to 19 ac-
curacy. Vacuum impregnation with a spe-
cial varnish provides insulation and protec-
tion against humidity.—Electronic Industries

Intercom System

Operadio Mfg. Co., St. Charles, Ill.,, has
developed the ““Flexiphone’ intercommuniea-
tions system consisting of a master station
and six, ten or twenty remote stations. The
equipment is housed in a funetionally styled
die-cast metal casing and uses a piano type
keyboard as station seleetor.— Electronic
Industries

Electronic Switch

A new electronic switch designed for
special electrical studies of wave form,
phase, frequency relationship and ampli-
tude comparisons is being made by the
Electroniecs Dept., General Electric Co.,
Syracuse, N. Y. Operating on any sweep
frequency of from 10 ecps to 12,000 ecps,
continuously variable, it has an amplifier
frequency respouse of 4 eps to 450 ke flat
within 3 dh.—Electronic Industries

Comparison Bridge

For precision and production testing of
resistors, capacitors and inductors Freed
Transformer Co., 72 Spring St., New York
12, has designed the No. 1010 comparison
and limit bridge. The unit is operated
from the ac power line and has three test-
ing f‘requencies available: 50 or 60 cps.
taken from the line, 1000 and 10,000 cps.
genernted by an oscillator. The percentagxe
difference between the unknown and the
standard can be read of on two ranges, 2
109 range and a 209, range.—Electronic
Industries

Vacuum Tubes

A miniature gas-filled phototube using a
S3 photosurface is a new development of
National Union Radio Corp., 15 Washington
St., Newark 2, N. J. Other miniature
tube types are rectifiers, amplifiers and
converters, Also shown is an ionization
gage tube a UHF power triode, a micro-
wave coaxial triode, a magnetically focused
radia beam tube and for television set test-
ing, a 5 in, pieture signal generator.—Elec-
tronic Industries
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Record Changer

Webster Chicago, 5610 Bloomingdale Ave.,
Chicago, has a series of record changers,
among them the model 56, which was orig-
inally developed for the armed forces. The
changer accommodates twelve 10 in. or ten
12 in, records at one loading and has a fast
change cyecle of approximately 4 seconds.
Automatic shut-off after the last record is
provided.—Electronic Industries

Pressure Measurement

Static and dynamic pressures in enclosed
chambers can be measured electronically by
a new unit developed by Electro Products
Laboratories, 549 W. Randolph St., Chi-
cago 6. Ill. Pressure variations are observed
on either a cathode-ray or direct writing
oscillograph. A wide range of interchange-
able diaphragms and mountings is available.

-Electronic Industries

Reproducer Unit

Hermetically sealed, new design driver
type reproducers are being made by Atlas
Sound Covp., 1443 39th St., Brooklyn 18,
N. Y. These units use a new laminated
phenolic diaphragm with all parts bonded
together by thermo-setting cement, Will
handle 25 w of input power. The response
is %0 to 6.000 cyeles, with an electro acous-
tic sensitivity of 181.-—Electronic Industries
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Dial Radio Telephone

A new selective signaling device which
will sclect any one or group of desired sta-
tions for radio network communication has
been developed by Hammarlund Mfg. Co.,
Inc,. 460 West 34th St,, New York 1, N. Y,
Called stations are connected and message
starts in 3% sec. Eighty-four stations or
groups of stations can be handled with one
signaling tone. New VHF-UHI' variable
capacitors using pyrex glass ball bearings
are also dlsplayed—Electronic Industries

Marine Speaker

A submergence proof marine speaker of
the radial reflex type with a non-directional
360° projection pattern has been developed
by University Laboratories, 225 Varick St.,
New York 14. Used by the navy during the
war, this speaker will operate under any
condition eof high humidity. It has a slight-
ly rising frequency characteristic from 250
to 6000 cycles and a power handling capaec-
ity of 15 watts.— -Electronic Industries

Dual-Purpose FM Antenna

The Workshop Associates, 66 Needham
St., Newton Highlands, Mass., are exhibiting
a dual-purpose FM antenna supplied in two
kits. One provides elements for a non-direc-
tional FM antenna for rural listeners. A
second kit will convert the non-directional
antenna into a high-gain directional array
by forming a dipole with reflector and di-
rector. Another interesting development is
a new stand-ofl insulator for the 300 ohm
parallel television lead-in line. The insulator
is molded of weatherproof, plastic material
and may be fastened with a single wood
screw.— -Electronic Industries

Enameled Resistors

Ward Leonard Electric Co.,, Mount Ver-
aon, N. Y., is exhibiting Vitrohm *“M" enam-
=lec resistors, which are capable of operat-
irg continuously at 275° C. They can be
aoverloaded 10 times the rated value tno-
nientarily and will withstand over 9 cycles
of salt water immersion, Available in fer-

rule, tab or screw terminal types, the units
nave a resistance tolerance of =59 of
vahies over 1

aoecified
Industries

ohm.—Electronic

Multi-Tester

Laboratory and production testing may
be handled on the master tester developed
Ly Reiner Electronics Co., 1562 W. 25th St.,
New York. Model 456 can be used as in-
sitlation tester, capacity meter, ohmmeter,
¢ and de voltmeter, ac and de ammeter,
and as an impedance-inductance meter. The
frequency range with special hf probe is
up to 500 me at an input capacity of 1
mmf.—Elestronic Industries

Signal Generator

A signal generator covering the range
from 75 ke to 50 mec in fundamental fre-
quencies is one of the new products of
Triplett Electrical Instrument Co.. Bluffton.
Ohio. Thirty per cent modulation at 400
cps is provided. Range selection is obtained
by means of a six-position turret type coil
switch. The instrument is voltage regulated
at 115 volts, 50-60 cycles ac.--Electronic
Industries
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Variable Inductor

A tunable inductor for peaked amplifiers,
filters, etc., hags been developed by United
Transformer Co., 150 Varick St., New York
13. Housed in a die-cast case, it weighs
about 5 oz. The inductor permits a varia-
tion of inductance values from -+ 909 to
— 50% by means of a set screw located
on one of the sides.—Electronic Industries

Unidirectional Microphone

Using a supplementary phase shifting
diaphragm, Electro-Voice, Inc., 1239 South
Bend Ave., South Bend 24, Ind., has a new
cardioid unidirectional crystal microphone.
Sound from unwanted area is phase re-
versed, slowed up and neutralizes the sound
pressure on the face of the actuating dia-
phragm. Sound sources in front of the
microphone are fully reproduced, This model
also has an adjustment for changing re-
sponse from wide range substantially flat
to wide range rising characteristic on the
hf end.—Electronic Industries
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Multi-Tester

The model 424 volt-ohm-milliammeter
made by the Radio City Products Co., 127
West 26th St., New York, has a three-inch
meter with a sensitivity of 2500 ohms per
volt and a movement of 400 microamperes.
The ac-de voltmeter sensitivity is 1000
ohms per volt. Voltage ranges up to 1000
volts, current ranges to 14 amperes and
ohmmeter ranges to 10 megohms are pro-
vided. Db ranges are also incorporated.-
Electronic Industries

Packaged Sound

A 25-watt amplifier weighing 30 lbs. is
a new development of RCA-Victor Division,
Camden, N. J. These packaged sound kits
are designed to provide low cost sound to
classrooms, small night clubs, retail stores,
ete. The line will include a complete line
of microphones, amplifiers, speakers, baffles,
horns, record players, disc recorders and
portable sound systems.- ‘Electronic Indus-
tries

High-Q Trimmer Capacitors

An air-dielectric capacitor having unusu-
ally high “Q" up to 500 mc and possessing
extraordinary mechanical and electrical sta-
bility has been developed by the Philips
works in Holland. It is being distributed
in America by the McMurde Silver Co.,
Hartford, Conn. The trimmer range is 3-30
mmf with an insulation resistance above
10,000 megohms, The rotor position once
set is permanent and independent of vibra-
tion.—Electronic Industries

_ -

s

Microwave Components

In addition to the complete, packaged rf
radar unit, DeMornay Budd, Inc., 475 Grand
Concourse, New York 61, N, Y., are exhibit-
ing standard wave guide components and
test equipment. Frequencies covered are
4,000 to 9,600 mc in three bands and 23,000
to 27,000 mc.—Electranic Industries

Recording Equipment

Rek-0-Cut Co., 146 Grand St., New York
13, has a new °‘‘Master-Pro” recording unit.
A slide mechanism on the cutter mount
allows the operator to interchange the cut-
ting head for most commercial makes of
magnetic ar crystal cutters. The standard
feed screw cuts 120 lines per inch, but
screws from 105 to 120 lines per in. out-
side-in or inside-out are available.—Elec-
tronic Industries

Distortien Analyzer

A (distortion unalyzer using resistance-
tuned circuits in conjunction with an ampli-
fier is being manufactured by Hewlett-Pack-
ard Inc.,, Palo Alto, Cal. Capable of measur-
ing distortion at any frequency between 20
and 20,000 cps. with an accuracy of =+ 30,
it permits measurements directly from a
modulated rf carrier. Noise measurements
as small as 100 microvolts may also be
made, The instrument operates from a 115
v., 50-60 cycle ac power source and con-
sumes 90 watts.—Electronic Industries

Varnish Insulation

A new varnish impregnant, Turbotuff, has
such toughness that it resists cracking under
almost any angle of bend or duration of
twisting. This varnish has high stabilized
dielectric values, greater resistance to ele-
vated temperatures and a low moisture ab-
sorption factor. Made by William Brand
and Co., 276 Fourth Ave.,, New York 10,
N. Y.—Electronic Industries

ELECTRONIC INDUSTRIES @ May, 1946




Communications Receiver

Covering a frequency range of 0.55 to 44
me in four bands, the new model S-40 made
by Halficrafters Co., 2611 Indiana Ave., Chi-
cago 16, IIl., has many features, Separate
electrical bandspread with inertia flywheel
tuning, temperature compensated hf oscil-
lator, automatic noise limiter, beat fre-
quency oscillator and separate rf and af
gain controls help make this a versatile re-
ceiver. Normal positions of standard broad-
cast reception are designated in red on the
tuning dial for family use.—Electronic In-
dustries

PM Speakers

All cone reproducers now being made by
Quam-Nichols Co., Cottage Grove Ave. &
33rd Place, Chicago, Ill., feature rirq clamp-
ing of the cone. The spider is not glued or
otherwise permanently fastened to the bas-
ket. Quick and accurate centering of the
voice coil is accomplished by loosening two
machize screws in the clamping ring assem-
bly.—Electronic Industries

Selector Switch

A new ceramic insulated selection switch
is being shown by P. R. Mallory & Co., In-
dianapolis 6, Ind. Developed for high fre-
quency circuits, it has minimum rf losses
and moisture absorption. Low resistance
self-cleaning contacts are used. Unit com-
binations, ranging from one section with
six positions to three sections with eleven
positions, are available~—Electronic Indus-
tries

Miniature Tetrode

One of a complete series of miniature
tubes, a new filamentary-type beam tetrode
is now available for VHF mobile communi-
cations equipment. The 6 volt filament is
instazt-heating and eliminates standby cur-
rent. Made by Hytron Radio & Electronics
Corp., 76 Lafayette St., Salem, Mass., for
transmitter use, this new 2E30 tube uses
250 v. on the plate and screen, Plate dis-
sipation is 10 w. Hytron also has eleven
new ac/dc miniatures especially designed
for compact receiver and electronic equip-
ment.—Electronic Industries
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Volt-Ohm-Capacitance
Milliammeter

A test instrument designed to accurately
measure wide ranges of capacitance, resist-
ance, ac and dc voltages and currents is
being manufactured at Hickok Electrical
Instrument Co., 10528 Dupont Ave., Cleve-
land 8, Ohio. The tester also provides for
inductance measurements and is accurate up
to 5 mec.—Electronic Industries

&® O
(&9 O
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Metallized Glass

Corning Glass Works, Corning, N, Y., is
showing many uses for metallized glass. Re-
lay covers, instrument windows and various
size glass tubes are provided for hermetical-
ly sealed enclosures. A simple soldering
operation is used for sealing. Coil forms
with metal tabs for regular coil winding or
special metallized windings for high fre-
quencies are available—Electronic Industries

2
S

Autometive Antenna

ICA “Rocker,” *Side-Cowl” and ‘Uni-
Mount’” car antennas are being displayed
by the Insuline Corp. of America, Long
Island City, N. Y. In addition precision
made phone jacks of new design are exhib-
ited. The spring-members are made of
silver-plated phosphor bronze to minimize
tension fatigue.——Electronic Industries

25 Watt Amplifier

Using 6L6 tubes in the output stage, a
new high fidelity amplifier made by Mark
Simpson Mfg, Co., 194 W. 4th St., New
York 14, N. Y., has less than 5% RMS har-
monic content. Gain is approximately 77
db with a frequency response between 30
and 15,000 cycles flat within plus or minus
1% db. Either bass or treble attenuation
or boost is possible without change of mid-
dle register response,—Electronic Industries

r

. PRECISION
WIRE WOUNDITH
RESISTOR $:' 3

-

Sealed Resistors

Made with the same precision as their
standard Tru-tolerance units, Madison Elec-
trical Products Corp., 78 Main St., Madison,
N. J.. are now manufacturing a new her-
metically sealed resistor. These components
are permanently sealed with a ceramic to
metal bond after all moisture is removed
by a special process.

A rigid self-sustaining polystyrene air
loap for the broadcast range is also new.
Distributed capacity is 11 mmf. Loops can
be wound to 300 Q" and include a pri-
mary or short wave trap.—Electronic In-
dustries

UHF Mica Capacitor

Designed for low-loss operation on ultra-
high frequencies, series 1690 molded-in-
bakelite mica capacitors developed by Aero-
vox Corp., New Bedford, Mass., have low
rf impedance. All conducting members are
gilverplated to minimize skin resistance.
Units are available in ratings up to 10,000
volts de¢ with capacitance values up to .001
mfd.—Electronic Industries

Play-back Needle

In addition to sapphire and ruby tipped
needles, Duotone Co., Inc.,, 79¢ Broadway,
New York City, is exhibiting a diamond
tipped needle. Each unit is precision ground
and the radius at the diamond tip is held
to a tolerance of 0.0001 in. These diamond
tipped needles were developed for broadcast
use and the replaying of scarce "collector’s
item’’ records.—Electronic Industries

Communications Receiver

A communications receiver in the medium
price class is being manufactured by Radio
Mfg. Engineers, Inc., Peoria 6, Ill. The re-
ceiver has four tuning ranges, 540 ke to
44 me., and bandspread scale, one stage of
preselection, automatic noise limiter, stand-
by switch and BFO switch control. It uses
% tubes.—Electronic Industries
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Spray Gun Kit

A felt flock kit including a hand oper-
ated air-spray gun provides a quick and
durable surface for cabinet and equipment
finishing. The flock particles are propelled
at high velocity and embed themselves in a
previously applied undercoat. Made by
Walter L. Schott Co., Beverly Hills, Cal.,
this type of finish is available in 8 colors.—
Electronic Industries

Tube and Set Tester

With a convenient layout of control dials
and switches, the Series 954 tube and set
tester made by Precision Apparatus Co.,
Elmhurst, L. I, N. Y., is especially designed
for use in both bench production and port-
able testing, Meter sensgitivity is 20,000
ohms per volt de and reads up to 6,000
volts.—Electronic Industries

Pick-up Cartridges

The new crystal pick-up cartridges being
shown by Webster Electric Co., Racine,
Wis,, are made in a wide range of varied
mechanical and electrical characteristics,
The units are cased in either stamped brass
or aluminum halfshells or die-cast aluminum
and zinc halfshells. Some models are de-
signed for sharp cut-off at the high fre-
quencies, others have an exceptionally wide-
range response and one unit has a high
voltage output for use with low-gain am-
plification record-playing equipment.—Elec-
tronic Industries
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Crystal Unit

Engineered for service in the VHF bands,
a new crystal unit with built-in heater is
being shown by Bliley Electric Co., Erie, Pa.
It is available for all frequencies from 3,500
to 11,000 kc. Efficient frequency multipli-
cation can be obtained by the use of a
tuned screen, tuned plate cscillator circuit.
The buiit-in heater permi‘s over-all fre-
quency tolcrances of 0.005% plus or minus.

-Electronic Industries

Record Changers

Three models of phonograph record
changers are being shown by V-M Corp.,
Benton Harbor, Mich., each using a different
type of release mechanism. One unit is
completely jam-proof and will play 10 and
12 in. records intermixed. Cycling time
from one record to the next is less than 4
sec. A new type of tone arm eliminates
distortion and resonance.-—— Electronic In-
dustries

Metal Film Resistor

A new resistor, having the accuracy of a
wire wound unit, but using a metal film,
has been developed by Coniinental Carbon
Inc., 13900 Lorain Ave., Cleveland 11, Ohio.
No carbon is used in these components, the
metallic resistance film being formed on the
surface of a low loss ceramic tube by a
patented pyrochemic process, Low noisc
and high resistance stability zre character-
istics of this new resistor.—Electronic In-
dustries

Tube Adapters

An additional line of ’‘Sockette” radio
tube adapters to be used in conjunction with
miniature tubes has heen bought by J.F.D.
Mfg, Co., 4109-4123 Ft. Hamilton Parkway,
Brooklyn 19, N, Y, The adapters permit the
substitution of available miniature tubes
for hard-to-get or unobtainable standard
tube types. Thirty-five adapters suitable
for most popular tube tyies are available.——
Electronic Industries

Automobile Aerials

New models of automobile aerials are be-
ing displayed by Radiart Corp.. 3571 West
62nd Et., Cleveland 2, Okio. The de luxe
types include rods made of antimonial ad-
miralty brass with a static muffler ball on
top. Fittings and mounts are provided for
correct installations on car. Other features
are all metal anti-rattlers and plasti-loom
leads.—Electronic Industries

Phoneo-P.A. System

Designed for high quality sound coverage
with compact portability, a new 25 watt
phonograph-public address combination is
being made by Bell Sound Systems, Inc..
1183 Essex Ave., Columbus 3, Ohio. The
dual speed turntable will take up to 16 in.
transcriptions. Individual bass, treble and
volume controls are provided. The speaker
is a 12 in, PM heavy duty unit.—Electronic
Industries

Car Antenna

An automobile antenna for mounting in
either top cowl or top fender positions is
being made by Rad-El-Co. Mfg, Co., 6300
Euclid Ave., Cleveland 3, Ohio, The mast
is adjustable through a 25° angle in any
direction. The radar-type lead cable uses
poly-ethylenne as an insulator. “Q" is
higher than 500 and the capacity is less
than 1 mmf per inch.—Elcetronic Industries

Thermocouple Tube

A thermocouple tube for direct microim-
meter measurement of vacuum and low gas
pressures has been designed by Sylvania
Electric Products, Electronics Div. Boston
15, Mass. Pressures of 10-1 to 10-5 mm can
be recorded with an accuracy of plus or
minus 59%. Operating on a 3-volt battery
and resistance circuit the tube has a fila-
ment resistance of 3 ohms, thermocouple
registance 5 ohms, filament current 125 ma.
and thermocouple current 260 microamps.—
Electronic Industries, Below, left.

S

Reflex Klyston

A new reflex klyston designed for opera-
tion at wavelength between 6 and 7 em has
been developed by the Research Labora-
tories of Sylvania Electric Products. Inc.,
Flushing, N. Y., and will be shown in Chi-
cago. The tube design features “quick
change” by means of a threaded disc-scal
electrode. 70 milliwatts output at 7.0 cm.—
Electronic Industries, Above, right.
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RADIO STATIONS

A directory of Standard AM, FM and Television
broadcast stations with their chief engineers

STANDARD BROADCAST

ALABAMA
Radio Station and Address Chief Engineer
WHMA—14th & Noble, Anniston........ ....J. Hudson
WJLD—1800 3rd N., Bessemer........ Rufus Jones. Jr.

WAP|—Protec. Life Bldg., Birmingham....N. S. Hurley
WBRC—2nd at 13th, Birmingham.... .G, P Tlamann
WSGN- -Box 2353, Birmingham Gordon F. Bishop
WMSL—511 Bank, Decatur................ J. V. Roser
WAGF—2041% K. Amin, Dothan. .J. T. Hubbard
WJBY-—-108 Broad, Gadsden. .. .. Wi Pigg
WBHP—318 W. Clinton, iunts: Jolm  Garrison

WALA—106 St. Joseph, Mobile.......... R. B. Hurley
WMOB- -600 St. Louis, Mobile. . ...T. L. Greenwood
WCOV - Exchange Hotel, Montgomery....W. D Weatherly
WSFA—Jefferson Davis Hotel, Montgomery..C. Shelkofsky
WLAY—Box 230, Muscle Shoals....... Lynn V. McMoran
WJHO —1400 Auburn, Opelika ......... John B. Venters

..Thos. F. Kelly, Jr.
..J. 8. Stowers, Jr.
JJulius €. Vessels
....... J. W. Arendale

WHBB—209 Washington, Selma. .
WFEB—527 N. B'way, Sylacauga.

WHTB—122 8. Court. Talladega. ..
WJRD--First Nat'l Bank, Tusciloosu

ARIZONA

.............. Herbert  1artman
... Wm. Scharlach
... L. Sublett
........... Louis Halpern

KWJB—-Clobe. .
KSUN-—Rishee §
KOY-—836 N. Central,
KPHO- -Adams Hotel. Thoenix

KTAR—T711 Heard Bldg., Phoenix....Arthur C. Anderson
KYCA--E. Gurley, Prescott....oo.oooovine Geo. Eitel
KGLU-—Safford. . ... ..o vvivivi i 1. Hartman

..Cliffard Livingston

KTUC—900 E. B'way, Tucson.
Ray H. Tlolsclaw

KVOA-—Tueson

KYUM—i901 1st, Yuma.......oocoeninnen L. Wheeler
ARKANSAS
KLCN——Iotel Noble, Blvtheville.............. R. Conner

KELD—Country Club, El horado AL WL Hearin
KFPW-—1218 Garrison, Ft. Smith. .. J. M. Van Horn
KFFA—215 York, Helena. .. ..o .. A. P. Decker
KTHS—135 Benton. ot Springs ... Cecil Suitt
KWFC-—1lot Springs................ .Earl Butler
KBTM—Joneshoro. . ........oo.ousn ...l E. Hitt
KARK--112 K. Capitol, Little Rock. .. ....Dhan Winn
KGHI--Union Life Bldg.. Little Rock......B. Vandusen

KLRA- -Gazewe Bldg., Little Rock........ K. F. Tracy

KOTN 514 Main. Pine RBluft. .. .. B L Parrish

KUOA-—Siloam Springs............... Kenneth Maxwell
CALIFORNIA

KERN—FEIks Club Bldg., Bakersfield........ L. E. Shatto

KPMC-—Box 1709, Bakersfield. ... L. P Jarsis
KRE 601 Ashhy, Rerkeley.... P. €. MeKernan
KHSL—336 B'way. Chico...............ov 0. R. Pope
KX0—Box 140. KEI Centro......... 7. .L. Bellwood
KIEM—Box 1021, Eureka......... A. E. Olson
KARM—1333 Van Ness, Fresno.. .. M. Dorothy
KFRE—Patterson Bldg.. FFresno. .. .H. R. Brown

KMJ—1559 Van Ness, Fresno . Wallace
KIEV—102 N. Glendale, Glendale......... V. Selumann
KFOX—220 E. Anaheim, Long Beach.. . W. McDowell
KGER--435 Pine, Long Beach......... ... .R. Oukley
KECA—1440 N. Highland. Los Angeles....T. B. Palmer

KFAC—645 S. Mariposa, Los Angeles....Calvin J. Smith
KFl—141 N. Vt., Los Ang. .C. . Mason, H. L. Blatterman

KFSG—1100 Glendale, Los Angeles.......... C. il. Haas
KFVD--338 8. Western, Los Angeles. .. J. Fredericks
KFWB-—-5833 Fernwood. Hollywood. . .. ... I Myers

I Obuchon

KGFJ—6314 Sunset, Hollywood. ... ...
KHJ--5515 Melrose, Los Angeles, ..
KMPC—3939 Stnset, Tlollvwood. .
KNX-—6121 Sunset, Los .Angeles

KRKD—541 S. Spring, Los Angele
KMYC—Box 631, Marysville
KYOS—DRox 717, Merced. .. ..
KTRB-—Box 593. Moresto. .
KDON---2735 Pearl, Monterey......
KLX--13 & Franklin. Oakland

. M. Kennedy
L. C. Sigmon
«....L M. Bowman
...... W, 0. Freitag
......... I. D. Carroll
ilcolm R. Beavers
.. W H, Batgs. JIr.
..Omer N. ‘Wright
.. .. Roswell $mith

KROW—Radio Center Bldg., Oakland. .. .. C. E.:Downey
KWBR-—327 21st, Oakland. .. ..F. Wellingion Morse
KCMJ—Box KK. Palm Springs......... Donald €: McBain
KXLA-—-1401 8. Oak Knoll, Pasadena. ... ..I. Recder
KPPC-—585 E. Colorado, Pasadena V. Parsons
KWKW-—425 E. i ....P. Spargo

KVCV-—Redding
KPRO-—3401 Russell, Riverside. ...
KCRA—10th & Jay, Sacramnento. .
KFBK-—708 Eye. Saeramento. . ..
KRDY—Hotel Saeramento, Sacrament

..... Russ Pope
........ 8. Reynolds
..... M. D. Myers
.Stam Sronce
I. Martineau
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| WKWF—Stock Island, Key West. .

Radio Station and Address Chief Engineer

KX0A—1617 30th, Sacramento............. 1. N. Black
KFXM-—512 5th, San Bernardine. . ....Geo. W. Ewing
KFMB-—1375 Pacific, San Diego............. Calel Frisk
KFSD—326 13°way, San Diego. . R. L. Gartner
KGB-—1017 1st, San Diego.. .. ....\Wm. 6. Collins
KFRC- 1000 Van Ness, San Francisco...... J. J. McArdle
KGO—420 Taylior, Sdn Francisco. . A. E. Evans
KJBS- 1470 Pine. San Francisco........... Wm. Nielson
KPO-—Taylor & (" IFarrell, San Franeisco. .
KSAN—1353 Market, San Franeisco. ..
KSFO-——Iopkins Hotel, San Krancisco. .
KYA—Hearst Bldg., San Franciseo. .
KQW—389 E. San Antonio, San Jose. .

..N. J. Patterson
.Royal V. Tloward
...Paul C. Schulz
Kenneth Owen

KVEC - -Mt. View & Hill, San Luis Obispo. ..... Earte Travis
KVOE--206 N. Main, Santa Ana....... Wallace 8. Wiggins
KDB— 1309 State, Santa Barbara ...... Wm. C. Buckley
KTMS- ~Guerra laza, Santa Barbara........... A. Nieolay
KSRO—425 Mendocino, Santa Rosa..... H. 8. McCauley
KGDM- 517 E. Market, Stockton...... ..M. B. Greene

KWG—Ilotel Wolf, Stockton. .....Russell Bennett
KCOK—RBox 873, Tulare.............. Sheldon Anderson
KTKC-—Box 511, Visalia.......... ... Bert Williamson
KHUB —Atkinson Lane, Watsonrille. .. ... Geo. F. Kenville

COLORADO

KGIW--Alamosa . ...ovvivninnnininnnes Geo. Kettle
KVOR—Antlers Hotel, Colorado Springs.....1l. €. Strang
KEFL- -Albany Hotel, Denver Tom Atherstone
KLZ—Shirley-Savoy Hotel, Denver. ....H. Wehrman
KMYR—1626 Stout, Denver. .. ....Glen James
KOA-—1625 Californiz. Denver. ... H. Owen

KPOF—1845 Champa. Denter....... .. aul 1. Sehissler
KVOD-—Midland Savings Bldg., Denver......Wm. D. Pyle
KIUP—2800 Main, Durango......... ..John L. Antic

KFXJ—Box 30, Grand Junction ..
KFKA—620 8th, Greeley
KOKO—Lzx Junta L. E. Wilson
KGHF—301 N. Main, Pueblo. ... ... Willis C. Shanks
KGEK-—Fleming Rd., Sterling.............. E. G. Beehler

... K. Towne
ay K. Smith

CONNECTICUT

WICC—=Stratfield Hotel, Bridgeport
WNAB 991 Broad, Bridgeport.....
WDRC—750 Main, Hartford. ...
WHTD—54 Pratt. Hartford. ...
WTHT-—555 Asylum, Hartford. .

Geo. Keich
.. V. DeLaurentis

.. Italo Martino
... Rogers B. Holt
... Chas, 8. Masini

WTIC-—26 Grove, Hartford. . ..M. D. Taylor
WELI--221 Oranges New I[laven. «....Fred King
WHNC-—1110 Chapel, New Haven. .. . V. DeLaurentis
WRNLC--281 State, New London.......... Gerald J. Morey
WSTC-—270 Atlantic, Stamford...... Edward L. Markman
WATR- 71 Grand, Waterbury. .. Harold Thomas
WBRY--136 Grand, Waterbury. ............. F. B. Hales
DELAWARE
WDEL- -10th & King, Wilmington........... 1. E. Mathiot

DISTRICT OF COLUMBIA

W'NX- -8th & Eye N. W., Washington.Ralph E. Camon, Jr.
WMAL—724 14th N. W., Washington........ Dan Hunter
WOL—1627 K. N. \V., Wiashington. .... .. Harold Reed
WRC--724 14th N. W., Wishington. A. E. .Johnson
WTOP-—Earle Bldg.. Washington. ......... Clyde M. Thunt
WWDC--1000 Conn, N. W., Washington. .. . Ross H. Beville

FLORIDA
WMFJ-—--126 Magnolia, Davtona Beach.. ... W, Wright Esch
W'NK-—34 K. Ist, Fort Myers......... . Fo AL Seott
WRUF-—-Gainesville ............. ... Ialmer 11 Craig
WIAX-—1 Broadeast, Jacksonville. . .John T. Hopkins ITI

WIHP-—500 Lanra, Jacksonville. ... .
WMBR-—118 W. Adams, Jacksonville
WPDQ--Gulf Life Bldg.. Jaeksonvilie.

...... B. Mayford
E. B. Vordermark
ts. R, onovan
5 1. G. Scholz

..... Wm. P. Lee
.. Ernie Johnson
M. C. Scott, Jr.
.. Earl W. Lewis
Arthur P, Smith

WLAK—Box 1211, Lakeland.
WGBS—1605 Biscayne, Miami. 5
WI100—600 Biscayne. Miami. . ...
WQAM—Box 3741, Miami...........
WKAT—1759 Bay Rd., Miami Beach.
WTMC—1 Broadeast, Ocala.......... . Don Richardson
WDBD-—563 N. Orange, Orlando. . . ..J. E. Yarbrough
WWPG-—So0. Ocean, Palm Beach........ Clyde L. Walkden
WDLP- -Beach Drive & Mercer, Panama City. . .Elmer Scott

| Rauio Station and Address

Chief Engineer

WCOA—Box 1669, Pensacolite .. .onvnnn. ...Bert Mead
WFOY—I"t'n of Youth Pk., St. Augustine. John E. Bernhard
WSUN—Box 210, St. Petersburg.......... Louis J. Link
WTSP—Times Bldg., St. Petersburg. ..Wm. D. Mangold
WSPB-—Box 1110, Sarasota....... . .James E. Grant
WTAL—Box 989, Tallahassee..... ..Wm. A. Snowden
WDAE—112 N. FFranklin, Tampa............ W. P. Moore
WF LA—Seminole Bldg., Tampa.......... Jos. H. Mitchell

WJINO—1500 N. Flagler, W. Palm Beach. ... 0tis C. Wright

GEORGIA
WALB—-Albany Theatre Arcade Bldg., Albany. ...B. Alford
WGPC—12714 N. Jacksen, Albany........ Alpert Ti‘mms
WGAU—-Bobbin Mill, Athens........... ..W. J. Evans

..A. L. Brown
.A. P. Roberts
Ben Akerman
..C. F. Daugherty
..Jack Jopling

WAGA—Western Union Bldg., Atlanta...
WATL—26 Cain N. W. Atlanta. ..
WGST-Forsyth Bldg., Atlanta...
WSB—Biltmore Iotel, Atlanta.

WGAC—Augusta ....c...co..- Y
WRDW-—8th & Broad, Augusta.. ....IL Aderhold
WMOG—Brunswick. ......... . Kenneth E. White
WGAA—W. Theatre Bldg.. Cedartown. .. . Luther W. Martin
WDAK—1028 B’way, Columbus.. ... NeForrest Layton. Jr.
WRBL—1420 2nd, Columbus............ Jos. A. Gamble
WMJIM—20th & B, Cordele......... ...J. B. Broughton
WBLJ-—-111 S. Pentz, Dalton. .. ........... J. 8. Andrews

.J. B. Benonis
C. M. Callicott
as. M. McKay
fI. S. Goodrich
P. Rankin, Jr.

WMLT—Box 604, Dublin. ...
WGGA—Box 654, Gainesville. 5
WLAG—303 Broome, LaGrange.......
WBML—First Nat. Bank Bldg., Macon..
WMAZ—RBankers Ins. Bldg., Macon....G.

WNEX—Bibb Bildg., Macon............. Ambrose Kibler
WMGA—Box 310, Moultrie............. James M. Wilder
WRGA—Nat. City Bank Bldg., Rome........ C. C. Williams
WSAV—Liberty Bank Bldg., Savannah....M. E. Thompson
WTO0C—>516 Abercorn. Savannali,....... ... Reeve Owen
WPAX—117 Remington, Thomasville. .. ... .. Jas. W. Poole
WRLC—Prather Bridge. Toccoa. .. ...... R. R. Stoker, Jr.
WGOV—E. Park, Valdosta...... . L. C. MeCall
WAYX—620 Plant, Wayeross.............. J. J. Tobola
WRLD- -Tyler llotel, West Point. . .......... Dige Bishop
IDAHO
K1D0—Ilotel Boise, Boise. ... .covunnnvcnnns Jas. Johntz

KID--Park & C, Idaho Falls .C. N. Layne

KRLC--Lewis-Clark Hotel, Lewiston.

VUV P Hurt

KFXD—1024 12th 8., Nampa..... . P

KSE l-—Yellowstone Hwy., Pocatello. . . ... Henry 11. Fleteher

KWAL—Tabor Bldp.. Wallace.......... Toward G. Olsen
ILLINOIS

WMRO0—34 S. River, Aurora, ............. Phillip Olson

WJBC—209 E. Wash., Bloomington. . .. ..James Hamm

WKRO—Cairo. o o oo vrnenonrronnnannse Ralph L. Hirsch

..Jack . Baum
arl W. Ulrich
E. W. Jucker
..J. F. Novy
R. B. Pappin

WDWS—48 Main, Champuign
WAAF—Palmer 1louse, Chicago.
WAIT—360 N. Michigan, Chicego. .
WBBM—-110 N. Michigan, Chicago.
WCFL—666 Lakeshore, Chicago

WCRW-—2756 Pine Grove, Chicago...... Clinton R. White
WEDC-—3860 Ogden, Chicago.............. C. T. Lewicki
WENR —Merchandise Mart, Chicago. .. .E. C. Tlorstinan

..... 5. Plotts
G. Wm. Lang
...K. C. Shirk
....W. F. Myers
.Thomas L. Rowe
.. 1. C. Luttgens
...A. P. Frye
Clmer P, Hayes

WGES---2708 W. Wash., Chicago. ...
WGN—441 N. Michigan, Chicago......
WIND—230 N. Michigan, Chicago. .

WJJD—230 N. Michigan, Chicago. ..
WLS—1230 W. Wash., Chicago......
WMAQ-—222 N. Bank, Chicago.......
WMB1—153 Institute, Chicago.......
WHFC—6138 W. Cermak, Cicero.

WDAN—IIotel Wolford, Danville............ T. G. Magin
WS0Y—351 N. Main, Decatur........ Paul A.Wnorowski
WTMV—RBroadview Ilotel, K. St. Louis...... Erle E. White

.Robert K. Pratt

Jos. R Tate

Gino Monaco
I

WG | L—IIill Arcade Bldg., Galeshurg. .
WEBQ—100 E. Poplar, arrishurg.
WJIPF—Box 179, Herrin

WLDS—Fox Bldg., Jacksonville. 1. J. Cassens
WJOL--601 Walnut. Joliet........... Robert Schmidt
WMBD-—Alliance Life Bldg., Peoria. ..A. Jas. Ebel
WTAD—W.C.U. Bldg., Quiney....... U. F. Whitman

....R. J. Sinnett
Wilfred A, Smith
.. .. L. Dewing
.E. C. Swiringen

WHBF—Safety Bldg., Rock Island. .
WROK-——News Tower, Rockford. . ...
WCBS--523 E. Capitol, Springfield.
WTAX- —Reisch Bldg., Springfield.
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