TELEYISÌON

.004

4,

ELECTRONIC

MFD

TICKLER

50,000 OHMS
15

OHMS

820

I

MH

2W

.005

MFD

.01

MFD

MMFD

.01

MFD

.01
MFD

.01
MFD

6.75 TURNS

.0004

r

MFD
¡

a

10,000 OHMS -2 W

15 V V
RFC

Television receiver r -t high -voltage power supply, using a beam -power 6L6,
which with a B+ supply of 300 provides an output of 10,000 volts.
See page 21
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Profit -Building Ideas

FREE

ON
MAILING

LIST

NOW!

GET

"THE CAPACITOR" IS YOUR MAGAZINE-PUBLISHED
MAKE

YOUR WORK

EASIER-TO

ADD

DOLLARS TO

SOLELY

YOUR

YOU'LL READ ARTICLES

TO

IN

EVERY ISSUE

OF

-

--

time to establish your shop
in your locality. How? By
reliable work fast, efficient
you need "The Capacitor".

-

* * *

This remarkable magazine makes servicing easier
-helps you solve tough service problems-speeds
up easy ones, by bringing to you every month a
fresh supply of servicing hints and data.

day.

* * *

The Trading
Post which appears in "The Capacitor" every month
is your market place for buying, selling or swapping all types of electronic equipment. Use this
C -D service to pick up that new signal generator
you need or to turn that spare tube tester into
ready cash.
SERVICEMEN'S ADS RUN FREE OF CHARGE.

Thousands of servicemen already are using "The
Capacitor" to give them an edge on competition.
Be the first in your territory to receive this valuable magazine every month absolutely FREE.
MAIL COUPON TODAY! Cornell-Dubilier Electric Corporation, Dept. S7, So. Plainfield, N. J.

-

-

LIKE THESE

Here are some titles culled from
recent issues: How to Use Audio Oscillator and
Signal Generator to Simplify Tests Hum Elimination New Requirements of FM and Television
Servicing Alignment of Superhers. You'll find
use for such articles as these in handling 9 out
of 10 service jobs. Mail coupon NOW!
READ WHAT THIS SERVICEMAN SAYS. "I wish to thank
you for mailing me 'The Capacitor'. The special
items. are of particular interest because of their
easy reading and their simplification of complex
circuits." This is typical of letters received every
"THE CAPACITOR".

INCOME!

With "Radio Service" signs sprouting on every
corner, now is the
as the radio shop
building a record of
service. That's why

in Capsule Form

-

GET THIS COUPON IN THE MAIL TODAY

1947
I

CORNELL-DUBILIER ELECTRIC CORPORATION, Dopt. S7
South Plainfield, New Jersey

Please enter my name to start receiving "The Capacitor"
at once absolutely free.

-

Name
Firm
Address
1

---,=1111111111# MICA

DYKANOL

PAPER

ELECTRO

I

Zone

City

t own my own shop.
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State

om employed. (Please check one)

1

O/

j

/DE OgEtSpiQtRES

ONM¡ 1,At5

pM@EßES

ahe area,"
with the NEW Precision 11111111-Master Series 858
20,000 AND 1,000 OHMS PER VOLT
High speed, 54 range, dual -high sensitivity AC -DC de -luxe multi -range test set.
Fanges to 6,000 volts -600 megohms-12 amperes -70 DB -60 microamperes.
Series 858 MULTI-MASTER features
"Precision" Automatic Push Button
range and function selection, affording the ultimate in operational efficiency and simplicity.
A supersensitive test set particularly
engineered for reliable, high speed
measurements in modern electronic
circuits Large, easy reading, 50 microampere, 41/2" meter All standard
functions available at only two polarized tip jacks600 megohm insulation resistance test range in addition
to 5 self-contained ohmmeter ranges
to 60 megohms Recessed 6,000 volt
safety jacks. Etched -Anodized aluminum panels resistant to moisture and
wear
Conservatively and profes-

sionally designed, the Series 858
keynotes the Precision standards of
accuracy, workmanship and quality.

RANGE SPECIFICATIONS

*
*

*

* 8 D.C. current ranges to 12 amperes. Initial
voltage ranges to 6,000 volts at 20,000
ronge 0-60 microamperes.
ohms per volt. Initial range 0-3 volts.
* 6 ohmmeter ranges to 600 megohms. Initial
8 D.C. voltage ranges to 6,000 volts at 1,000
range 0-6,000 ohms with 35 ohms center scale.
ohms per volt.
* 8 decibel ranges from -26 DB to +70 DB.
8 A.C. voltage ranges to 6,000 volts at 1,000
* 8 output ranges to 6,000 volts.
ohms per volt.
Model 858-L; modern, shallow, bakelite laboratory type case,
size 7% x 8% x 3
$47.94
Complete with
batteries and High
Model 858-P; portable, hardwood case with tool compariVoltage test leads
ment and cover, size 83/4 x 10 x 41/2
$49.94
8

D.C.

1'Yd,h to see the "Precision" line

of

Quality Test Instruments on display at
all leading radio parts and equipment
distributors. Signal Generators, Vacuum
Tube Voltmeters, Tube Testers, Multirange Test Sets, etc.

PRECISION
TESTEQUIPMENT

PRECISION
APPARATUS COMPANY INC.
92-27 HORACE HARDING BOULEVARD
ELMHURST 6,

NEW YORK
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RADIO

TELEVISION

ELECTRONIC

EDIITORHAIL
THE ADVENT OF NEW FORMS of aural and
video broadcast services such as f -m and
tv, and highly -efficient accessories and
components, has uncovered many additional
income -producing sources for the Service
Man. In the case of f -m, for instance,
Service Men, more than ever before, can
not only drum up installation and maintenance business, but sales, too. Whereas the
standard broadcast receiver with its extremely sensitive input circuits and highly
developed loops did not require antennas,
the f -m receivers when located beyond the
primary coverage areas do require an antenna. Thus in many instances, Service
Men have the opportunity of selling and in-

stalling antennas.
The advent of f -m also has made it possible for Service Men to create sales for
receivers. Many Service Men have been
following this practice with a -m sets, operating in conjunction with dealers.
To
further promote this practice, one manufacturer has developed a field-test instrument which can be used as an f -m demonstrator and antenna locator. The instrument, supplied with a signal -strength
meter, indicates minimum and maximum
field strengths and thus serves as an accurate guide for the placement of the antenna. The unit also provides a -m reception and thus it is possible to demonstrate
the reception characteristics of a -m and
f -m.
The demonstration is particularly
striking in noisy areas.
Multiple speaker installations provide another interesting source of income for the
Service Man. This is particularly true in
locations where multiple receiver installations are difficult because of noise. The use
of one or two receivers, located in the best
receiving areas, coupled to several speakers
located in different rooms, provide excellent
quality and high signal-to-noise ratio reception.
Dealers have always found that Service
Men can serve as very effective sales aids
and are quite willing to participate in a
variety of arrangements which can be profitable to both dealer and Service Man.
THE IMPORTANCE OF CLINICS to teach the
new concepts of f -m and television is being
stressed daily in sessions being held
throughout the country by manufacturers.
These sessions are extremely complete running from one to two days in length and
offering theoretical and practical courses on

receivers and servicinv equipment.
As pointed out in this column some '
months ago, industry associations are also
going to sponsor clinic sessions throughout
the country. First of these clinics will be
presented during a Servicing Convention and
Show in Philadelphia, September 19 to 21.
Complete reports on the clinics will appear in SERVICE. Watch for them

.SERVICE
Vol. 16, No.
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PHOTOFACT is
by far superior
ff
in all ways
-E.

S.

Worthington, Jr.

Maplewood, Missouri
(In Rodio Servicing Since 1929)
Hurd-eds of OLD TIME Radio Service

Me» have made the same comparison,
and _ice Mr. Worthington they've
found selpful, time saving, profit mak-ing, exclusive advantages in PHOTO
FACT that no other service can provide.
I -'s like trying to compare an encycloged:a with a dictionary.
Male the test for yourself.

Youil find these

EXCLUSIVE

PFOTOFACT ADVANTAGES
Ask to see PHOTOFACT VOLUMES I

MOST ACCURATE

Based, on study of the actual equipment i'n our own laboratories.

-

MOST COMPLETE
Oh es you all the data you need.
MOST UNIFORM
Data jis always in the same placeeasiest for fast reference.

STRUCTIONS!

DIAL CORD DRAWINGS
Fo- EVERY receiver.

COMPARE

PIRODUCTION CHANGES

-

-

*Reg. U. S. Pat. Off.

HOWARD W. SAMS & CO., INC.
Indianapolis 6, Indiana
My ;Check) (money order) is enclosed.

Send

Nam
ss

C<ty

I-

-- -

tate

& CO., INC.

PHOTOFACT SERVICE
and over again"

other views of
Top-bottom and LARGE
CLEAR
instrument
with each part coded.

SAMS

PHOTOFACT

4, N. Y.-U. S. of America
Export-Ad. Auriema-89 Broad St., New York
East-Toronto, Ontario
St.
King
Canada-A. C. Simmonds & Sons, 301

For every receiver, keyed to complete
pats lists and photographs.

EVERY

You'll Buy

INDIANAPOLIS 6, INDIANA

CODED SCHEMATICS

PHOTOGRAPHS

... and

HOWARD W.

The only service that is always up -toda -e.

DRAW-

DIAL CORD

And even RECORD CHANGERS
are completely diagrammed.
Put any other service beside PHOTO FACT and compare. Use PHOTOFACTS
once-you'll use them forever.
Individual Set #21-available July
15 at the same low cost of $1.50.
Order Volumes I and II and the
current set from your nearest distributor, or mail directly to us.

INGS!

and II. Notice these points. The
same complete data always in the
same easy -to -find location! BIG,
CLEAR, ACCURATE PICTURES each
with its simple coding systemkeyed for instant reference to complete parts lists. Full alignment and
circuit data! DISASSEMBLY IN-

"The Service that pays for itself over

m

study of the
PHOTOFACTS are based on OUR actual informationequipment covered. We ORIGINATE
is quadruple
WE DO NOT COPY IT. Every fact
COMchecked for accuracy. NO OTHER SERVICE
PARES WITH PHOTOFACT.
first 20 sets
PHOTOFACT VOLUMES I and
Think
of PHOTOFACT Folders-are now available.

1

II-the

of it! Almost 3800 pages, covering approximately
desig1800 NEW 1946 and 1947 models and chassis If you
volume.
nations-yours for only $18.39 foror each
all of the 20 indiprefer drawer filing, order any
than two
vidual sets of folders at $1.50 per set. Less
cents a model brings you this complete, up-to-the-minute service.
SERVICE, JULY, 1947
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A

Du Mont

instrument for peak -to -peak voltage measurements! Measures any waveform! Can be used with
any oscillograph!

DU MONT TYPE

264A
Independent of
variations.
Direct -reading
-

Convenient to use.
Low-priced.

PLACE IT RIGHT ON TOP OF YOUR OSCILLOGRAPH!

Sma11 and

Overall

taätaR
ii

VOLTAGE 'CALIBRATOR

rm MIA .an

compact.
accuracy

terthaac

L,...

of 45
circuit 1011e of
tolerances.
eran

electronic

-»

a

. ..

S,

SANpECIFI

/ONS..
'1: CAT
1.p;

volts

Aó

00

_5

full scale
'n line range, with variations
10%.e voltage as
=10
great as

j

INpUT

nal IMp£DA1V £.
brator)
brator)nnecled
through

f caliall_
am
cps., 2D watts.. 115 volts, 5060
S1 Z£:
1/2

4%2-

Example:

Typical

complex signal;
peak -to -peak voltages unknown.

W£tGxT;

Adjust amplitude of this calibrating signal to match desired peaks
of unknown signal. Read voltage
from dial settings of calibrator.

eThe Du Mont Type 264-A Voltage Calibrator is
designed to measure the peak -to -peak voltage of
any signal being viewed on a cathode-ray oscillograph. Small, low-priced, convenient, it may be
used with any commercial cathode-ray oscillograph.
The output is essentially a square wave the amplitude of which is continuously variable from 0 to 100

5

x8x5/
.

volts. By merely throwing the selector switch, either
the unknown signal or any of four ranges of calibrating voltage may be applied to the input of the
oscillograph. There is no need for switching leads
between signal and calibrating voltage. Unlike a
voltmeter, measurements may be made of any part
of a complex, composite waveform with Type 264-A.

Descriptive bulletin sent on request.

e

ZhÑ
ALLEN

4

B.

DUMONT LABORATORIES, INC., PASSAIC, NEW
JERSEY

ALLEN

B

DU MONT

LABORATORIES INC..

¿5zeUlO%dL
CABLE ADDRESS: ALBEEDU, PASSAIC, N. J., U. S. A.

SERVICE, JULY, 1947
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SEND IN YOUR ENTRY

A SIGN OF

W.J.000CH

RADIO

NOW!

SUCCESSFUL SERVICING

There are

224
Opportunities
to W I N

RIDER

MANUAL
CONTEST

$4,32yó0
CASH

PRIZES
Couch has all

fifteen

W. 1 Couch & Company of Tullahoma, Tenn.,
was recently featured in a national radio publica
lion because of the completeness of its servicing
equipment. In the Couch shop, as in thousands of
other successful servicing establishments, you'll
find all fifteen Rider Manuals in daily use. From
no other simile source is such data available.
Comprehensive servicing information is essential to shoats called upon to service all makes and
all types of radio receivers-of all ages. That's why
the first fourteen volumes of Rider Manual are so
time-savingly valuable to the average shop. These
volumes alone cover the years when 82% of the
sets now in American homes were issued. (From
1920 to Apr 1942 inclusive.)
And, the 'information on these receivers is the
OFFICIAL, AUTHORIZED servicing data direct
from the service departments of the manufac-

VOL. XV
JUST OUT!
2000 pages, plus
200 page "How
It Works" Book.
$18.00 complete

RIDER MANUALS

turers who made the sets. No one knows better
than the manufacturer what procedures ore best
for his product. That is the foundation on which
Rider Manuals are built.
Volume XV, covering sets issued during 1946,
plus some unpublished pre-war models, is the
result of "Seventeen Years of Continuing Service
to the Radio Servicing Industry". It is full of
exclusive features. For example, the 520 "clarified schematics", which break down composite diagrams of complicated multiband receivers into
individual schematics of each circuit as it exists
with each turn of wave band or equipment switch.
With each Volume XV is the 200 -page "How It
Works" book, a guide to the theory of operation
of new technical features in latest receivers. Volume XV also has all popular "Ham" communication receivers, Scott receivers, Magnavox RA combinations and record player combinations. These
you find only in Rider Publications.
Rider Manuals are an investment which keeps
pouring out profits for you. Those who bought
Volume I, 17 years ago, are still benefitting from
it. Be sure your shop has the Sign,of Succeesful
Servicing-all fifteen Rider Manuals.
Volumes XIV to VII (each volume)
Volume VI
Abridged Manuals I to V (one volume)
Recoud Changers and Recorders

$15.00
11.00
17.50
9.00

MANUALS
RIDER
SERVICING
MEAN

AND

SERVICING
EQUIPMENT
JUST TELL WHY
(in 100 Words or Less)

"RIDER MANUALS
M FAN
SUCCESSFUL SERVICING°
That's all you need do. Nothing
to buy. Nothing difficult. No need

for fancy writing. Write your
entry on official blank, obtainable from your parts jobber, in
plain everyday English. The first
thing you write may win you one
of the 224 valuable prizes. Call
your jobber.

GET THE OFFICIAL

ENTRY BLANK

FROM YOUR JOBBER

TODAY!
F. RIDER
Publisher, Inc.

JOHN

404 -4th AVE., N. Y. 17, N. Y.
Export Division,
Rocke. International Corp.,
13 E. 40th St., New York City
Cable ARLAB

SUCCESSFUL

SERVICE, JULY, 1947
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A ND IT'S TIME TO

MAKE EXTRA MONEY
AND GIVE BETTER SERVICE
TYPICAL CIRCUIT
OF AC -DC BATTERY

by Installing FEDERAL'S Miniature
Selenium Rectifier in AC -DC Portables
to replace the rectifier tube

PORTABLE

RADIO

showing simplicity of change from
rectifier tube to Federal's
Type 403D262S

Selenium Rectifier

BEFORE

More portables are being used this summer than ever before-and you'll
have plenty of them coming into your shop for servicing. That's your
opportunity to make extra money-and satisfied customers too-by
installing Federal's Miniature Selenium Rectifier to replace the rectifier
tube. For you not only make a substantial extra profit on each setyou give better service, because this Selenium Rectifier assures faster
starting on AC operation-less heating-longer life.

11726

e.

FILAMENT

e117

VOLT AC -DC

AFTER

Installation is simple-a few soldered connections, and minimum circuit changes. Though small in size, these money -making Miniature

SELENIUM RECTIFIER

1^M

100 MA

Rectifiers embody the same refinements of design which have made
Federal "Center Contact" Selenium Rectifiers the standard of quality
throughout the industry.

B,

FILAMENT

They are available through major jobbers from coast to coast
complete with
instruction books and sales aids.

-

e117

VOLT AC -DC

Federal Telephone and Radio Corporal/o,,
SELENIUM and INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey

KEEPING FEDERAL YEARS AHEAD...is ITBT's world-wide
research and engineering organization, of which the Federal
Telecommunication Loboratories, Nutley, N. L. is a unit.

6
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In Canada: Federal Electric Manufacturing Company, Ltd., Montreal.
Export Distributors: -International Standard Electric Corp., 67 Broad St., N.Y. C.
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when you order a

STANCOR product
you order the
FINEST

is
The big black-and -yellow STANCOR catalog
turn
to
serviceman
radio
the
the logical place for
for a transformer to meet any standard need....
For there you will find the most complete selection of Replacement and General Purpose Transformers.... And there you'll ,find the FINEST.
is built into
. For the most exacting quality
plus adQuality
product....
every STANCOR
Yes,
application....
universal
vanced design and
catalog
STANCOR
-thumbed
reach for the well
new stream. for behind it are STANCOR's
products
better
you
give
to
lined plant facilities
your
give
you
help
to
and better service
satisfaction.
lasting
and
customers complete

...

standardize on

STANCOR

TRANSFORMERS

ILL.
ELSTON, KEDZIE AND ADDISON, CHICAGO,
STANDARD TRANSFORMER CORPORATION

SERVICE, JULY, 1947
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SPRAGUE
ÁDING POST
.. A Mighty Good Thing to Have
Around Your Shop or Store
See your Sprague jobber! Buy 6 Sprague
IF-37 Interference Filters mounted and

displayed on this attractive card. Use it
on your counter, on the wall or in the
window. Let customers know that you
can now give prompt, effective service
in reducing radio interference from
fluorescent lights-even the kind that
is conducted down power lines to re-

SWAP

BUY

tionWant
FOR

SALE-Back issues

of radio maga-

FOR SALE-Complete electrical and radio
Must sell because of
health. Big discount for quick sale.
Flanery's Electric, Freeman, Mo.

Will sen 100 coies in
condies.for $10. Satisfaction guaranteed.
to buy Rider Manuals. R. Rissman, 3333
W. Washington Blvd., Chicago, Ill.
FOR

SALE-New

Radio Service,
Cloud, Minn.

1110

shop, fully equipped.

SALE-Silver Vomax used once,
R. B. Brown, 1363 Duncan Ave., Los $50,
Angeles 22, Calif.
FOR

32 -volt radios.

St.

Graf
Germain, St.

WANTED-Recent N.R.I. or similar radio
course. Have German camera or binoculars
to trade or what have you? W. C. King,
64 Andrew St., Bayonne, N. J.
FOR SALE-Shop stock tubes, parts, supplies at reduced prices. J. C. Thimijan,
715 North 7th St.., Lake City, Minn,
WANTED -1945 and 1946 Radio -News and
Craft magazines. Complete sets only. Edward Dudis, 732 Gundert Ave., Dayton
3,
Ohio.

SELL OR TRADE-New and used radio
equipment and parts. New and used correspondence courses; German tubes, motors,
dynamotors and parts. Will exchange lists.
Paul Brassard, 16 Cumberland St., Brunswick, Me.
FOR SALE-Gernsback's used service manuals 1 to 6. J. Bartlett, 261 Whitman St.,
New Bedford, Mass.

WANTED-Peak Preselector. Will
rash. K. Dokberry,
enworth, Kans.
FOR

pay
315 S. 5th St., Leav-

WANTED -Will rent or buy used Instructograph or similar code practice
ine. Must have necessary tapes and machbe
good condition. John B. Brafrett, 520 in
13.
6th St., Clinton, Okla.

SALE-Two

American CR-1 crystal cartridges-4v output,
range 50-0000
cps; Astatic MLP-IJ-10,000
New
Astatic L72A; Triplett 0-1 m.a.cps;
and two
CK506AX. Burt Levine,
Blvd., Chicago 44, III.

5573

Jackson

WILL TRADE -1 -CE -1-60
capacitor
Exameter; also 1 Green Solar
Flyer phono
motor dual speed & gor. control.
a
3" or 5" scope. Write for details,Want
Gregg
Radio Service, 10 S. Evergreen,
Chanute,
Kans.
FOR SALE-520K receiver,
VFO
unit, electric instructograph Collins
with tapes,
code oscillator, 6 meter beam elements
and
parte to complete 200 -watt
phone transmitter with a lot of spare parts,
$200. The
Radio Shop, 111 N. Jefferson
St.,
Rockville, Ind.
FOR SALE-Power supply,
120v. input,
500v for plate and 12v for
$29.
Grant Markham, 406 S. 6th filaments,
St., Escanaba,
Mich,

WANTED-Thordarson transformers new.
T-191183; T-191185; T-191196;
T-75010; T -11M77; T -75R50; TT -33A91
-19P59

T-191'90;
T -19C43.

T -19P62; T -19C36; T -19C42
Also unpunched
panels and
standard chassis. Two
or three 80-80 mf.
3000v spacing var. condensers-prefer
Bud.
Cash or trade. Eddie Howell,
501 W.
Harden St., Graham, N. C.

SALE-Hallicrafters S -41G, 6 tubes,
.54-30 me. complete, excellent
condition,
$25. f.o.b. D. S. Overton,
316 N. Maple,
FOR

Oak Park,

Ill.

WANTED-Hickok signal generator and
trace -o -meter. Will
sell two Buick push
button radios. Looko Service,
1430 E. 55th
St., Cleveland 3, Ohio.
FOR SALE-New DPDT switches, 30e;
5"
PM's, $2.00, IRC resistors
1 -watt,
10c,
and tubes at 40% off. Ed's Radio
Service,
2868

Woodhill Road, Cleveland 4, Ohio.

SALE-Stancor P 20 Fone-CW xmitter with 5Z3 power supply
and coils for
20-40. RF 6v6 807 Speech 6517
6C5, two
6N7's as modulators. R. C. Huber,
Quince St., Salt Lake City 3, Utah. 390
FOR

SELL

FOR SALE-Complete
m
tRiders
and
stock consisting of
eMan
400
tubes and other test equipment.
$700. Write
for list. A. L, Dyhemon, Kenesau, Nebr.

als

SELL OR SWAP -25 tested 6AC7's one
or all for what have you? C. L. Kogge,
6425 Sapphire Drive, Jacksonville, Fla.

WANTED-Recorder below $70. Send details to Jack Kamenietzky, 3801 W.
Harrison St., Chicago 24, I1L
SELL OR SWAP-Hickok #155 indicating traceometer with accessories add instructions, all perfect. Also N.R.I. course
complete with texts, parts, instruments
and
experiments. Will trade either for Hellicrafters SX-25 or cash. Robert N. Wallace, Box 175, Richland, Mo.
FOR

SALE-Mark 2-40 and

meter rig
less dynamotor, $25. Hallicrafters
S-41,
$27. Both good condition. Howard Krumboltz, 203 N. Russell, Ames,
Iowa.
80

WANTED-Signal Tracer & scope. Will
sell European used tubes, KDD1-KB2KC3-KF4, RVI2P2000; parts from Korting Radio; G -E exposure meter; case and
instruction book, Model DW-58. John Reed,
J.

ansfield, MO

motely located fixtures. Sell IF -37's to
customers who want to make their own,
interference suppression installations.
And be sure to install filters on fuo
rescent lights in your own store to assure better, quieter radio and television
demonstrations. Use one IF-37 Filter
with each fluorescent auxiliary-and
watch radio noises disappear!

FOR SALE-Large quantity radio tubes,
new and
in cartons. Includes 1A7GT
1LN5, 6N6G, 14Á117 and others. Send

for
list. Whitcomb Electric Shop, Box 345,
Albany, Wisc.
FOR SALE-Triplett #1232 Signal Generator, also Model 1341 Condenser
with instructions, $18. ea. Also Checker
several
Whiskette rubber-covered steel -wool brushes
for cleaning chassis, cabinets, etc., $1. ea.
postpaid. R. G. Jolly, Gulrock, N. C.

WANTED-Bushing or spindle for automatic record changer used in RCA conradio V-200, Ernest Cook, South
Fallsburg, N. Y.
sole

WANTED-New or used 25B8 tube
good condition. Syosset

In

Radio
Service, Box 254 Syossett, N. &Y.Television

SELL

OR

TRADE-RCA Chanalyst

never
used. $120 or will trade for new Supreme
Audolyzer. Richard A, Bryan, 1415 Main
St., Columbus, Miss.
FOR SALE-Complete radio repair shop,
location, low rent, living
available. New equipment, fair quarters
stock,
tubes, parts, new radios, small appliances,
shop fixtures, etc. All inquiries answered.
Bob's Radio Sales & Service, Box 179,
Christiansburg, Ohio.

good

-9"
tunes

FOR SALE

6" x 5" 3 -tube battery
receiver
1.5 to 16mc. Plenty
spread. Batteries, extra coils fit in band
inet. Complete tubes and batteries but cabless
x

phones $15. J. Marquez, Box QQ, Hobbs,
N. M.
FOR

SALE-New RCP sig.
Simpson

gen, 705A,

$47.
set tester model 260
Used Craftman 7" bench saw, $15; $35.
Army 6X30 binoculars 13A1 less case, pair
$38.
S.
Wiesinberger, 11804 Durant Ave.,
Cleveland 8, Ohio.

SALE-Motorola #70 auto radio,
universal mounting,
FOR

$35; '37 Ford
lit auto radio, $35; '38 Oldsmobile custom
custom
lit auto radio, 8 -tubes, $40; Stancor Apower pack, $30. Paul Capito, 637 W. 21st

St., Erie, Pa,

FOR SALE-Universal radio tube
portable, only six tubes have been tester,
tested
with it, $45; a -c, d -e volt-ohm-milliammeter, brand-new, $27.50. Robt. J. Chantier, 1143 Naval Ave., Apt. 3, Bremerton,
Wash.

FOR SALE-Meissner 8 -tube f-m tuner
#9-1047A, 40-50 megacycles,
new
Hallicrafters CN -1 converter to with
cover new
band. $20 for both. H. F. Ellwood,
9023
215 St., Queens Village 8, N. Y.

FOR SALE OR TRADE-Supreme
Servicing course book slightly used. Radio
Jones
Radio Company, Douglassville, Pa,

-

WANTED
Urgently needed circuit or
schematic drawing of now-out -of
-business
Approved Technical Apparatus tube checker
model 1300A. Will pay for trouble and
circuit, Jewell Radio Service, Box 24, Irving, N. Y.

TRADE-Brand new table model or portable radios or electrical appliances for
typewriter, multigraph or printing presa,
B & F Radio, 300 W. 75th St., Chicago
21, Ill.
FOR SALE-Guaranteed tubes at list
price: 1D8/GT; 1LE3; 129A; 1R4; ISA6;
1U4; 3A8/GT; 304; 384; 6ÁE7; OAKS;
612A7N61
6Y5; 6Z5; 6114;
707;
2B8/GT;
25N8; 25Y5; many others. Goodwin 12K8;
Radio
Shop, Rankin, Ill.

WANTED-Silver Radio No. 30 diagram,
1978-later. $2. Henry Skoritouski,
1501
Crown Ave., Scranton 5, Penna.

SALE-National all -metal Hawaiian
guitar with beautiful lined case, large
powerful amplifier. $150, worth twice as much.
Cash or trade or what have you? G. C.
Busick, 1141/2 W, South St., South Bend
FOR

11, Ind.

FOR SALE-Superior tubetester, ill. voltage 1.4-117v and one multi -meter,
will
check volts ac and dc, ohms, capacity,
milliamps, and db. Both in good condition. Cheap. Bill Horan, Goodyear Service, Webster City, Iowa.

-

WANTED
Mimeograph or
machine, state model, condition
in first letter. Will pay
Radiolabs, c/o C. H. Cote, cash.
111
Circle, E. Hartford, Conn.

J.

FO
in
in
ofA 10 or mbesore. 020-6B40riginal rt ons
$1.25;
80c; 30-39/44, .65; 1014A7/12B7, 75c. Joseph H. Strom,
Stony
Point, Watertown, S. Dak.

FOR SALE-Master Teleplex code
practice set, complete with instruction
book,
full set of practice tapes and 10 blank
tapes. Excellent condition, $20. Paul R.
Ilinzmann, 935 Spruce St., Hancock, Mich.

Hold it to 40 words or less. Confine it to radio subjects. Make sure your meaning is clear. No commercial advertising or the offering of merchandise to
highest bidder is acceptable. Sprague, of course, the
as sumes no responsibility in connection with merchandise bought or sold through these columns.

Send your ad to Dept. S-77

SPRAGUE PRODUCTS COMPANY, North Adams,
Mass.
(Jobbing distributing organization for products of the
Sprague Electric Co.)
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C.

15-6B8G,

YOUR OWN AD RUN HERE FREE

The Sprague Trading Post is a free advertising
service for the benefit of our radio
Providing only that it fits in with the spiritfriends,
this service,
we'll gladly run your own ad in the offirst
available
issue of one of the six radio magazines
which
this feature appears. Write CAREFULLY in
or print,

&

Woodlawn

lots

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM
RESISTORS by name!
Trademark Reg. U. S. Pat. Off.
8

duplicator
and price

Qxe

INSTRUMENT FOR

ELECTRONIC MEASUREMENTS

WESTON
ÉLECTROÑIC
Incorporating:

f

1.
conventional Volt-OhmMiRiammeter with self-contai d power source.
2. A high impedance electromic Volt -Ohmmeter using
115 volt, 60 cycle power.
3. A stable, probe -type, Vacau r4 Tube Voltmeter, for use
to 0 megacycles.

Accurate a -c measurements
cycles

bo

300 megacycles.

.25

:wt.

volt to 120 volts,

50

{iyFÊ?

Model 769

Extren.ly small

R.F. Probe (31/2" x 3/4" dia.) . Probe
constants, 5 megohms paralleled by 5 mmfd., approx.
New unity gain d -c amplifier provides absolute stability
with line voltage variations from 105 to 130 volts.
D -C ELctronic amplifier ranges 3 to 1200 volts at 15
megchrs, resistance ranges 3000 ohms to 3000 megohms.
Conventional 10,000 ohm per volt d -c ranges 3 to
1200 vdts, 1000 ohm per volt a -c rectifier ranges 3 to
1200 volts.
Resistance ranges 3000 to 300,000 ohms where a -c
power is not available.
Entire Model 769 protected from external RF influences.
Uses standard commercial types of tubes replaceable
without recalibration.

Size on .y 10" x 13" x 61/s".
Full derails from your jobber or local WESTON representatire. Literature available
Weston Electrical
Instrument Corporation, 604 Frelinghuysen Avenue,
Newark 5, New Jersey.

...

ALBANY

ATLANTA

BOSTON

BUFFALO

DALLAS

DENVER

DETROIT

JACKSONVILLE

MERIDEN

MINNEAPOLIS

NEWARK

PHOENIX

PITTSBURGH

ROCHESTER

SYRACUSE

IN

CHARLOTTE

CHICAGO

KNOXVILLE

NEW

ORLEANS

SAN FRANCISCO

CANADA, NORTHERN ELECTRIC CO.,

LII.,

CINCINNATI

LITTLE ROCK
NEW

YORK

SEATTLE

CLEVELAND
LOS ANGLES

PHILADELPHIA
ST. LOVAS

POWERLITE DEVICES, LTD.
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SYLVANIA NEWS
RADIO SERVICE EDITION
Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

JULY

1917

SYLVANIA PRESENTS: Personal Business Forms
and

Stationery for Time- and Money -Saving
EFFICIENCY!
The special business forms shown on this page are
items essential to a carefully planned, systematic
radio sere ice shop. Sylvania's aim in the prepa-

Efficient Business Record Booksimplified for accurote daily records

ration of this material was simply this: to offer
radio servicemen the advantages of these time and money -saving helps at the lowest possible cost.

Job Record Cards (with
your imprint)-customer's
record and receipt for cash
payment; and a complete
job record for your files.

and tax information. Only $1.00.

aNQ

P.

100-$1.00; 250-$1.75;
500-$3.00.
Stationery (with your
imprint): 812 x 11, two
color, with envelopes;

250-$1.75; 500$3.00; 1000-$5.00.
Service Billheads (with
your imprint): 100$.75; 250-$1.25;
-$2.00.

500

Three -In -One Service
Form (with your imprint): Complete job record for your files; cus-

tomer's invoice and
guarantee, and followup cards; all in one

Personal Cards-essential to all businessmen

handy form, perforated
use. 100$1.50; 250-$2.50; 500

for easy

(with your imprint):
250-$.75; 500-$1.00.

-$4.00.

Now is the time to stock up. While you're using
these neat, impressive forms and stationery on
the home front, Sylvania's extensive advertising-in Life, Collier's, Saturday Evening

Post-is boosting

you, your products and
your service from coast to coast To profit from
this national sales campaign, use the tested
personal sales aids shown.
!

Order from Sylvania Distributors or write Sylvania Electric Products Inc., Emporium, Pa,

SYLVANIA

ELECTRIC

MAKERS OF RADIO TUBES. CATHODE RAY TUBES; ELECTRONIC DEVICES: FLUORESCENT
LAMPS

10
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FIXTURES. WIRING DEVICES; ELECTRIC LIGHT BU

BS

SERVICE
['See Cover Diagram]

Institutes,
The r -f tv power supply, built at RCAstudents
at
being demonstrated by Kaufman to
a RCA
of
chassis
the
left
is
At
school.
the
630TS television receiver.

Television Power Supplies'
television
receivers and cathode-ray equipment,
has led to the development of more
economical and efficient methods of
generating high voltages.
In prewar equipment, tv receivers
used conventional 60 -cycle supplies
which suffered from many inherent
disadvantages:
(1)-Danger to the user of death
from contact.
LARGp SCALE PRODUCTION of

by MILTON KAUFMAN
RCA Institutes

of large and expensive
high voltage filter capacitors.
(3)-High voltage insulation requirements for rectifier filament transformers.
(4)-Excessive weight and bulk.

(2)-Use

To combat the effect of the forego -

RCA Institutes.
Top view of the r -f tv power supply builtareat the r -f coil, filter
At right of the chassis, from top to bottom,
and meter. The oscillator
capacitor (series), high -voltage rectifier left.
tube is at the

ing disadvantages, two alternative systems for obtaining high voltages have
been developed : (1) A radio -frequency
power supply which makes use of the
rectified output of an r -f oscillator.
(2)-Type commonly known as the
kickback or flyback power supply
which takes advantage of the high induced voltage created by the rapidly
collapsing magnetic field during the
retracing of the horizontal sweep in

for magView of the fly -back power supply. The deflection yoke
upper left.
netic deflection, used with the picture tube, appears atwhile
at the
8016,
rectifier,
voltage
At extreme right is the high
lower right appears the horizontal output transformer.
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FIL. ROTATABLE

PRIMARY

------------J

+300V

Fig.

1.

Circuit of a basic r -f tv power supply.

the deflection transformer of a television receiver.
Basic

R -F

Supply

A simplified drawing of an r -f supply is shown in Fig. 1.
The section of the figure enclosed
by the dotted lines will be recognized
as a tuned plate -tickler feedback type
of oscillator. It has been found by experimentation' that this type of oscillator is most suitable for use in r -f
power supplies, as it has good stability
characteristics over its tuning range.
The range of operating frequencies
varies from about 30 to 500 kc. Lower
frequencies of operation are preferred
for the higher -voltage supplies.
The plate tank circuit is tuned
to the desired operating frequency. A
small amount of energy is picked up
by the grid tickler coil, Li, by inductive coupling and fed back to the grid
of the oscillator tube in the proper
phase relationship to reinforce oscillations in tank circuit; oscillations
are self sustaining. Operating bias for
the oscillator is obtained by the series
grid network, R, CI. The constants are
chosen so as to maintain class C bias
to obtain the greatest operating efficiency from the oscillator tube. In
this way tube efficiencies in the order
of 80% may be realized. Resistor R,
is a non-inductive element of approximately 25 ohms and is used to suppress
parasitic oscillations which would reduce the efficiency of the oscillator.
The r -f choke, Ls, and bypass capacitor, C,, are necessary to prevent any
r -f from feeding back into the power
supply and thus affecting the other circuits using the same supply.
High Voltage Secondary

To generate the high voltages needed,

a step up winding, Le, which has a
12

great many turns, is coupled to plate
coil. System is similar to a high -voltage Tesla coil, wherein high voltages
may be easily realized by making use
of the fact that the induced voltage
into the tuned secondary of a transformer is a function of the Q of the
secondary. Therefore, the L/C ratio
of the secondary must be kept as high
as possible. To accomplish this, no actual tuning capacitor is used across L,
but instead the capacitance CT, which
is made up of the coil capacitance, wiring capacitance and the capacitance of
the rectifier V_, is used to resonate
with L, at the operating frequency.
The design of the r -f transformer is
the most critical part of the circuit.
The capacitance of the secondary coil
must be kept to a minimum in order
that the greatest number of turns for
a given frequency may be used, thus
giving the highest voltage output. To
this end, and also to reduce the potential difference between layers, the secondary coil is divided into a number
of pi sections. No sharp edges may be
permitted, as they would cause corona
with a subsequent loss of power and
eventual breakdown of insulation. All
soldered joints must be smooth and
round with all points filed down. To
maintain the high Q in the secondary
coil, it is essential that the load current taken from the system be kept to
a low value, but since the requirements of cathode-ray tubes seldom run
beyond 1 ma, this is easily met.
Filament Power

It will be noted that the filament
power for the high -voltage rectifier
tube is also obtained from the energy
in the oscillator. Inductance, L, consists of a few turns (one turn may be
t0, H. Schade, Proceedings

1943.

of

IRE; Apr.
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Fig. 2. Cutaway view of r -f coil. Top coil is
grid -tickler winding; center, multiple pi sections
of high voltage secondary.

satisfactory) coupled to plate coil. Degree of coupling is varied until the filament of V, glows with the desired intensity. Since this represents a rather
severe demand on oscillator power, a
special rectifier tube such as the 8016
is used. This tube requires only .2
ampere for filament current as compared with 1.75 amperes for the 879
type. Care must be taken when adjusting the filament power on the 8016 as
a slight overload may ruin the operating characteristics of the tube.
Filtering

Filtering requirements are not very
stringent due to the high ripple frequency (30 to 500 kc) and low -cur-

rent drain. Excellent results may be
obtained from simple r -c filters such
as R,, C,, C,. The values of C, and C,
are generally not more than 500 mmfd
each. The use of such small capacitors
means that their energy storage will
not be enough to generate shock voltages. The voltage output of the supply
decreases rapidly as the current drain
increases giving further protection to
personnel handling this equipment.
The output voltage from this basic
circuit can be expected to be as high
as 8,000 or 9,000 volts with a current
drain of possibly 500 microamperes,
and about 4,000 volts at 1 ma.
RCA Institutes Power Supply

To demonstrate the principles involved in the construction and operation of an r -f high -voltage supply, in
the television laboratories of R.C.A.
Institutes, a unit was built based on a
design set forth by O. H. Schade and

8016

NO

R

r

I20NTAL

OUTPUT
STAGE

90041

V

500

6ßG6-6

MMFO

TO HORIZONTAL

DEFLECTION YOKE
AND CONTROLS

TO ROR2ONTAL
LINEARITY CONTROL
(o!

-

TIME

-

Ib)

in the RCA
Fig. 5a and b. In a appears circuit of the kick -back power supply used time
between
630TS television receiver. In b appears a plot of the applied wave; tracetransformer.
of
scanning
portion
through
current
x and y causes slowly increasing

Fig. 3a, b and c. In a appears a circuit of a
cascade "*oftage doubler. Plots of b and c repreresent the doubler action, shifting of axis of

input sine wave; this is similar to d -c restorer
operation in tv receivers.

developed by RMCA. Schematic of
this uritis shown on the front cover.
This circuit has several interesting
features. Instead of a triode oscillator
tube, a beam power 6L6 type is used.
This makes it possible, with a B+ supply of only 300 volts, to realize an output of 10,000 volts from the high -voltage secondary.
Filament bypass capacitors are used
to prevent r -f from feeding back into
the filament supply.
A cutaway sketch of the r -f coil is
shown in Fig. 2. The top coil is the
grid-tickler winding. In the center appears tl--e multiple pi sections of the
high -voltage secondary, and the lower

Fig. 4. Schematic of a high -voltage supply for
a

projection television receiver. (Courtesy G.B.)

winding is the plate coil. Since the
plate winding is separated by quite a
distance from the tickler winding,
coupling between the two is accomplished indirectly, first from the plate
coil into the secondary and from the
secondary to the tickler coil.
The filament coil consists of about
7 turns mounted on a rotable form.
Turning the coil regulates the degree
of coupling and provides the proper
amount of power to light the filament
of the 8016.
A method of measuring the magnitude of the output voltage is provided.
This consists of a 20-megohm resistor
in series with a 500 -microampere meter. The current through the meter
causes a deflection which is proportional to the voltage output. The meter is calibrated directly in kilovolts
and 10,000 volts causes full scale deflection.
A slightly different type of output
filter is used. This consists of a capacitance made up of four series units in
order to obtain the necessary high

voltage rating with moderately priced
parts, and a series inductance which is
an r -f choke. Adequate filtering is provided by this arrangement.
This unit has been thoroughly tested
and found to be entirely reliable and
stable in operation.
Shielding

Due to the strong radiated fields
from the unit which would cause severe interference in the associated
equipment with which the supply is to
be used, it must be very carefully
shielded. This problem was met by enclosing the entire power supply in a
:standard metal case.
High voltage power supplies of the
type described are usually limited to a

maximum of about 10,000 volts due
to the extreme difficulty of designing
secondary windings capable of operating at greater voltages. Thus in order to obtain a greater voltage output
from a given unit, use is made of volt tage multiplication. In practical application the output voltage may be increased to four times its original value.
Since the conventional type of voltage doubler is probably well known,
only the cascade type will be considered. Fig. 3a shows a cascade voltage
doubler circuit. Inductance Ls represents the plate winding or primary,
and inductance La the high voltage
secondary. For the purpose of explanation, let us assume that the rectifier,
V2, is initially not connected in the
circuit. Effectively we now have a
half -wave rectifier system with C1 in
series. Whenever the lower end, B, of
the secondary becomes positive with
respect to end, A, the plate of the
diode, V1, is made more positive than
its cathode and will conduct. E'.ectrons
will flow in the direction indicated by
the dotted arrows. Since capacitor, Cl,
is in series with this electron flow, the
right hand side will lose electrons to
the cathode of V1, flow to the plate
through the secondary from B to A,
and into the left hand side of C1. After
a short interval of time C1 will become
charged to the peak value of the operating half cycle of V1, with the right
hand side of CL being positive. Actually the axis of the input sine wave has
shifted from the center of the wave to
the bottom; Figs. 3b and 3c. This is
similar to d -c restorer operation in
television receivers. The voltage at the
point C fluctuates, as is shown in Fig.
3c. It will be noted that we have not
actually doubled the available voltage,

(Continued on page 43)
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That's Why the Mallory Vibrator Makes the Best Replacement
More Mallory vibrators are in use today than all other makes
combined. In the field of auto radio alone, four sets out of every
five carry Mallory vibrators as original equipment. Why?
Because Mallory is the world's largest producer of vibrators-has

learned the "hard way" how to make vibrators. Because Mallory
has introduced many vibrator "firsts"
has patented more than
50 improvements
adheres to the strictest production standards in the vibrator industry.

Mallory Has the Most
Complete Vibrator Line

...

The 12 basic vibrators illustrated
above answer 90% of your
replacement requirements. But
Mallory offers 50 vibrators in all
so that every need can be instantly
met. The Mallory line is the
most complete in the business.

P. R.

...

These are good and sufficient reasons, too, why Mallory vibrators
make the best replacements. You can't do better, when you service
a set than to use a Mallory replacement.
See Your Mallory Distributor for a free copy of the
1947 Replacement Vibrator Guide

MALLORY 8 CO..Inc.

ALLOR

VIBRATORS

... VIBRAPACKS'... CAPACITORS ... VOLUM
.. SWITCHES ... RESISTORS ... FILTER

CONTROLS

...

.

RECTIFIERS... POWER SUPPLIES.. ALSO MALLOR
DRY BATTERIES, THE ORIGINAL MERCURY BATTERIES.
*Reg. U. S. Pat. Off.

PPROVED
R.
14

SERVICE, JULY,

PRECI

RODUCTS

MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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Autennus
of Antennas
A Discussion1 of the Design, Operation and Installation
Height, Polariza-

Include
Which Can Be Used for F -M. Factors Considered
tion Reflection, Transmission Lines and Impedance Matching.
THE ADVENT

OF

HIGHLY -EFFICIENT

loop type antennas and high -gain input _incuits in a -in receivers outmoded
outcoor antenna installations, in many
instances. Today with the increasing
popularity of f-m sets, we find that the
outdoor antenna is once more an essential factor. For, in many areas,
an outdoor antenna is required to providee sufficient pickup to properly operate the f -m limiter and provide
noise- and distortion-free signals.
Since the f -m carrier is at a much
higher frequency than that for a -m
transmission, it is necessary to use an
antenna that will be efficient at these
higher frequencies. Experience has
shown that an outside antenna of the
dipole type, correctly installed, will
give the best results.
The

Half -Wave Antenna

The simplest antenna for f -m reception is the half -wave dipole and consists of two quarter -wave rods spaced
about 1" apart at the center. This
F

g. U.

A half -wave dipole antenna used for f -m.
APPRWt
WAVELENGTH
sPACE 9ETWEEN

INSULATING
SUPPORT
TRANSMISSION

LIN(

antenna provides a radiation resistance
or about 72 ohms at resonance. A
dipole resonates when its length is approximately equal to one-half wavelength of the frequency that it is to be
used on.
The over-all length of a half -wave
dipole for, any desired frequency can
be computed from the equation : L (in
492

feet)

x

/

492 X .94

.94

=

length long at the center of the
range it is desired to cover. For a
range of frequencies of from, let us
say, 42 to 46 mc, the antenna should
wavebe cut so that it will be
mc.
44
of
frequency
a
at
long
length
Substituting this value in the foregoing equation, we find that the overall length of the antenna would be:

.

Each rod of

Frequency(mc)
the dipole will then be one-half the
over-all length. The factor .94 com-

pensates for the end effect of a half wave antenna at high frequencies and
consequently the actual length of a
half -wave antenna will not be exactly
equal to one-half wavelength of the
frequency it is to be operated on, but
will be about 5% less.
In actual practice the length of the
antenna depends upon a number of
factors. If the antenna is to pick up
signals from only one station, then the
over-all length should be calculated
from the middle of the frequency band
for that particular station. However,
in most cases it is desired to be able
to pick up signals from a number of
different stations in the band and
therefore some compromise must be
made in the exact length of the antenna. The usual procedure is to cut
wave-,
the antenna so that it will be

L (in feet)

=

=

1W

6",

44

and thus the length of each half of
the dipole would be 5' 3".
Range of

F -M

Signals

For all practical purposes the frequencies assigned to f -m are too high
to be refracted back to earth by the
ionosphere, as is the case for frequencies somewhat lower. The critical frequency above which refraction
in the ionosphere fails to return signals back to earth depends upon the
electron density of the ionized region
which has daily, seasonal, and yearly
variations, dependent upon the sun's
radiation. For this reason f-m must
depend upon waves travelling directly
Fig. 2.

Refraction path of an f -m signal.

/

'Data courtesy G.E.
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With Atmospheric
Straight -Line Refraction,
Path
K=1.3

Height

1,250
1,500
2,000
3,000
4,000
6,000
10,000

44
48

57

55

72

88

78
95
123

101
123
160

Hr

20'

40'

64
69
79
95
108
130
167

62

68

Hr

from transmitter to receiver through
the space above the ground. However,
due to the curvature of the earth the
range of the signals is limited to moderate distances.
Signals received over a greater distance than the straightline path are
unreliable because of such factors as
refraction. Refraction of ultra -high
frequencies by the earth's atmosphere
comes about because the variation of
atmospheric temperature, pressure,
and moisture content with height,
cause the refractive index of the atmosphere to decrease with elevation
and tends to bend the waves back toward the earth. The amount of curvature that results varies with atmospheric conditions but, on the average,
it is equivalent to assuming that the
earth's diameter is increased by 25 to
35 per cent. However, due to the
continually varying conditions upon
which this refraction depends, it is obvious that a signal travelling along
this path will not be reliable and, consequently, we must depend upon the
straight-line path or the line -of-sight
path for dependable f -m reception.
The range of a station, considering
only the straight-line path depends
upon the heights, Ht and Hr, of the
transmitting and receiving antennas
respectively.

Fig. 3.
Curves showing effects of antenna heights and atmospheric
refractions
upon the direct line -of -sight transmission.
Distance = 1.23K (V Ht + V Hr) where
Ht =
transmitter antenna height (feet), Hr = receiving antenna height (feet), and K =factor
(varies
between 1.25 and 1.35).

67
72
82
98
111

133

170

Hr

100'

73

78
88
104
117
139
176

Hr

Table 1
Transmitter heights above 1000'.

Hr

200'

400'

79

89

94
111

94
104
120

124
146
183

133
155
192

8

According to the formula: Maximum distance for straight-line path

= 1.23 (VH, + VH,), where the antenna heights are in feet and the distance is in miles.
If atmospheric refraction is considered, the distance is increased by a
factor of 1.25 to 1.35, depending upon
the atmosphere's refractive index, K.
In Fig. 3 there are several curves
showing the effect of antenna heights
and atmospheric refractions upon the
direct line -of-sight transmission. With
the exception of the path, all curves
are calculated on the basis of the effective range being increased by a factor
1.3 because of refraction in the earth's
atmosphere. In Table 1 appears a
chart giving the range for several
transmitting antennas in excess of
1,000'. It is of interest to note that
when one antenna is high (usually the
transmitting antenna) and the other
relatively low, a given number of feet
increase in either antenna, is much
more effective in increasing the range
if it is applied to the lower antenna.
This fact may not at first be apparent
until we reconsider the fact that the
line -of-sight range is directly proportional to the square root of the height
of either antenna. For example, if
one antenna is 10' high and the other
1000' high, the straight-line path in
miles will equal:
D=1.23 (V10+y1000)
=1.23 (3.16+31.6) =42.75 miles
Now suppose we increase the height
of the lower antenna by 90', the
straight-line path will now be

relatively low and transmitting
antennas relatively high that increasing
the height of the receiving antenna
is
much more effective than increasing
the height of the transmitting
antenna
an equal amount. Therefore,
the importance of placing the receiving antenna as high as possible when
the
receiver is located a considerable
distance from the transmitter.
Polarization of Antenna

Since a radio wave consists of magnetic and electrostatic fields at right
angl's to each other, the polarization
of a radio wave simply means the relationship of the electrostatic field with
respect to the earth as the radio wave
travels into space. If the electrostatic field is vertical with respect to
the earth, the radio wave is said to be
vertically polarized. If the electrostatic field is horizontal with respect
to the earth, the radio wave is said
to
be horizontally polarized. If the arms
of a dipole transmitting antenna are
vertical with respect to earth, then the
antenna is said to be polarized vertically and for maximum induced voltage the receiving antenna should also
be vertically polarized, i.e., the arms
of the receiving dipole should also be
vertical with respect to earth.
If the arms of the transmitter dipole
are horizontal with respect to the
earth, then it will send out a horizontally polarized wave and therefore for
maximum signal pickup the receiving
antenna should also be horizontally
polarized.
It has been found that a horizontally
polarized receiving antenna is less susceptible to ignition noise and other
electrical interference and, conse-

:

Fig. 4.

Horizontal directivity pattern of

a

D=1.23 (V100+V1000)
=1.23 (10+31.6)=-51.8 miles
Now suppose that instead of increas-

ing the lower antenna by 90', we had
increased the higher antenna by 90',
the straight-line path would have then
been

:
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From the foregoing example, it is obvious that since receiving antennas are
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Characteristics of the

Dipole Antenna

The lid curve of Fig. 4 illustrates
the In -ontal directivity of a horizontal d ole antenna. As shown, the
signal p' kup is greatest when the signal arri es in a direction that is at
right a:. les to the broad side of the
antenna. In other words, for maximum si al pickup, the broad side of
the ant na should be pointed in the
directi b in which the signals are arriving rom, i.e., toward the transmitting antenna. An inspection of
the pl. shows that in the direction
along e axis of the antenna the signal pic up is practically zero. Use
can be ade of this fact in locations
high -noise level by rotating
having
the an : nna so that its axis points in
the dir ction from which the noise
arriving. Such an orientasignal
tion I. y decrease the signal pickup
somew t since the broadside of the
antenn- may not be pointing exactly
in the irection of the arriving f-m
signal, ut will be very beneficial because .I the very great reduction in
noise s gnal pickup.
As s own by the plot, the horizontal di DI e responds equally well to signals a iving in either direction that
are at ight angles to the broad side
of the ntenna, and under certain conditions this is undesirable.
.

°

i

Noise Source

For instance if there is a noise
source near the antenna such that the
noise gnal from it arrives in a direction t at is just the opposite from
the arriving f-m signal, as
that
shown in Fig. 5, it will greatly reduce
the si nal-to-noise ratio which may
result in poor reception. This un .desir I condition can be greatly reduced y making use of a reflector. A
reflect r is simply another rod which
is pla ed parallel to and in back of
the r: eiving dipole. The reflector
is usually about 5% longer
eleme
than t e receiving dipole and is placed
about 4 wavelength in back of the re ceivini dipole with a resulting gain in
signal pickup of about 3 db in the
directi m in which the broadside of the
receiv. ng dipole is pointed; a halfwave íipole with a reflector is shown
in F. 6. The directional character istics are illustrated by the dashed
curve in Fig. 4 and, as shown, re subs i strengthening the desired signal ai d also in greatly reducing any

Fig. 5. Signal response of a half wave dipole.

interfering signal that comes from a
direction which is directly in back of
the receiving dipole
When a reflector is added to the
regular dipole, it increases the antenna
directivity considerably, so that the
orientation of the antenna array with
respect to the direction of the incoming signal is a rather critical adjustment for optimum results. When installing antennas of this type it is
usually advisable to check the results
of rotating the antenna by listening
to the receiver. This normally requires two men to make the installation, one on the roof at the antenna
and the other at the receiver, with an
intercom system to relay two-way
messages.
Transmission Lines

A transmission line is used to
transfer power with a minimum of
loss from its source to the device in
which the power is to be usefully expended. At r -f where every wire
carrying r -f current tends to radiate
energy in the form of electromagnetic
waves, special design is necessary to
minimize radiation and thus permit as
much as possible of the input power to
be delivered to the receiving end of
the line. There are various types of
transmission lines in use, namely, the
open-wire line which consists of two

Fig. 6. A dipole mounted with a reflector.

DIRECTION OF

NOISE SIGNAL
IS REFLECTED
A
FROM
RECEIVINGNG ANTENNA

DIRECTION CF
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BACK TO RECEIVING
ANTENNA

Twisted and Parallel Lines

The open -wire line has a fairly low
attenuation loss per wavelength, but
due to its rather high surge impedance it is more difficult to balance out
extraneous signal pickup. The most
usual method of transferring the signal from the antenna to the receiver
by means of a low -impedance
twisted or parallel pair transmission
line, which has a surge impedance of
about 100 to 300 ohms. An ordinary
twisted pair line is not satisfactory for
this purpose since it probably will not
have the correct surge impedance and
will also probably have a high attenuation loss. A special type of twisted
or parallel pair line is made for this
purpose, having the correct surge impedance and the proper kind of insulating material to keep the attenuation
losses as low as possible, even after
being exposed to the elements. However, even the best line has a fairly
high attenuation loss, about 3 db per
50' of length at 100 mc. A twisted
or parallel pair transmission line is
usually satisfactory for distances up
to about 100', but for distances beyond this it is advisable to use one of
the low -loss transmission lines, such
as the coaxial line or the shielded pair
balanced to ground.
is

Impedance Matching

INCOMING SIGNAL

.

maintained at a fixed
spacin of a few inches by insulating
spacers; the twisted-pair line which
consists of two rubber -insulated wires
twisted together to form a flexible
line ; the coaxial or concentric line
which uses a wire conductor centered
inside of a metal tube which is used
as the outer conductor; the flexible
coaxial line which uses solid insulation
between the inner and outer conductors, instead of spacers or beads, with
the outer conductor being made of
copper braid rather than solid tubing
so that the line will be flexible ; the
shielded pair balanced to ground
which consists of two parallel wires
maintained at a fixed spacing by solid
insulation around which is an outer
shield of copper braid.

In the foregoing paragraph, mention
was made of the surge impedance of a
transmission line. The characteristic
or surge impedance of a line is not
determined by the ohmic resistance of
the conductors, but by the construction
of the line and is equal to the square
root of the ratio of inductance to
capacity per unit length of line ; thus
(Continued on page 47)
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IN INTERPRETING RECEIVING tube ratings, it is quite necessary to be fa-

miliar with the standards' terminology
adopted by RMA.
For instance, in voltage values certified for the cathode, or heater or filament, the voltage is usually given as a
normal value. This means that transformers or resistances in the heater or
filament circuit are designed to operate
the heater or filament at rated value
for full -load operating conditions under average supply voltage conditions.
A reasonable amount of leeway is incorporated in the cathode design so
that moderate fluctuations of heater or
filament voltage downward will not
cause marked falling off in response
also, moderate voltage fluctuations upward will not reduce the life of the
cathode to an unsatisfactory degree.
;

Battery Tube Types

Dry battery operation: According to
RMA the 1.4 volt line of battery tubes
is designed to be operated from a dry
cell battery rated at a terminal potential of 1.5 . In no case should the voltage across any 1.4 volt section of filament exceed 1.6. In the case of series
operation, shunting resistors may be
required to obtain this condition.
Operation from o t her power
sources: When other power supply
sources are used the voltage drop
across each 1.4 -volt section should
have a nominal value of 1.3 volts and
should be maintained within a range
of 1.25 and 1.4 volts at normal line
voltage and for tubes of rated filament
current. In the case of series operation shunting resistors may be required to obtain this condition. This
assumes a normal line voltage of 117
volts, and a normal storage battery
terminal voltage of 2 volts per cell.
The 2 volt line of tubes is designed
18

to be operated with 2 volts across the
filament. In all cases the operating
voltage range should be maintained
within the limits of 1.8 volts to 2.2

volts.

Plaie and Screen Vcitages

In the case of plate and screen
voltage, the RMA standards call for
recommended maximum values. The
interpretation of this maximum value
depends on the power source.
A -c or d -c power line: The maximum ratings of plate and screen voltages and dissipations given on the
tube type data sheets are design maximums. For equipment designed for
use in this country on nominal power line services of 105 to 125 volts, satisfactory performance and serviceability may be anticipated, provided the
equipment is designed so as not to exceed the design maximums at a line
voltage of 117.
Automobile storage batteries: When
a tube is used in automobile receivers
and other equipment operated from
automobile storage batteries, consid-

eration must be given to the larger
percentage range over which the battery voltage varies as compared with
the power -line voltage. The average
voltage value of automobile batteries
has been established as 6.6. Automobile battery operated equipment is
thus designed so that when the battery
voltage is 6.6, plate voltage, plate dissipation, screen voltage, screen dissipation, and the rectified load current
will not exceed 90% of the respective
recommended design maximum values.
In a-c/d -c sets line voltage is applied directly across a rectifier tube

and the associated filter system without using a power transformer. Whenever operation above 117 volts is required, a resistor of 50 to 100 ohms is
inserted in series with the rectifier
plates to prevent damage to the tube
or filter capacitor. In many modern
sets a filter capacity of 30 mfd or more
has been used, which requires the addition of a peak current limiting resistor to prevent damage to the rectifier tube. The proper value will be
found specified for each type under
the various conditions of load. Except
in circuits designed for voltage doub
ling, the rectified voltage will -be relatively low and somewhat below the
peak value of the impressed line voltage supply.
The r -f converter and power output
tubes suitable for use in this type of
receiver are indicated by the inclusion.
of a rating of 100 volts for both plate
and screen. The characteristics under these conditions show very little
reduction in the mutual conductance
but a great decrease in the plate resistance due to the plate and screen,
being at the same potential.
Bypassing is also quite an important voltage -standards factor. In the(Continued on page 44)
-

-

Miniature 6.3-V pentode power amplifier
announced by Hytron.
Set p. 45
specifications.
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Circuit of the Triplett 1632 signal generator.

INSTRUMENT Design
IN THIS, THE FIRST

OF A SERIES

of in-

strument circuit analyses, appears a
discussion of a 6-tube signal generator, which combines a standard modulated r -f signal output with a heterodyne mixer circuit and crystal standard; Triplett 1632. Six tubes are employed to serve eight circuit functions,
and a frequency range of 100 kc to
120 mc is covered in ten steps of a
bandswitch.
For purposes of analysis, the various tube and associated circuits, have
been isolated; Figs. 2 to 7. The circuits shown are analytical in nature,
and do not necessarily follow the
switching and mechanical features of
the instrument.
Fig. 2 shows the oscillator circuit in

itor is tied in parallel to supply the
necessary tuning capacitance. For the

simplified form. A 6J5 is used in a
tuned -grid plate -feedback circuit. For
the first seven bands, covering 100 kc
to 14.5 mc, a two -gang tuning capac20

next two bands, covering 14.5 to 55
mc, one section of the tuning capacitor is left open as shown in Fig. 2b,
simplifying the problem of coil design.
For band J, covering 55 to 120 mc,
both sections of the tuning capacitor
are tied together again, and the inherent inductance in the circuit is
used for the coils. Air trimmers and
iron core coils are used in the r -f section to provide increased frequency
stability. The signal is transferred
from the oscillator grid through a 4.5mmfd capacitor to the oscillator grid
of a 6SA7 converter tube, used as a
mixer; Fig. 3.
The 6SA7 serves the dual function
of mixing the r -f and audio modulaFig. 2a (bottom) and b (top). In a appears the
oscillator circuit of the signal generator which
covers the 100-kc to 14.5 -mc bands. And in b
we have the 14.5 to 5S -mc circuit. A section of
the tuning capacitor has been left open to simplify coil design.
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An Analysis of the Circuits Employed in a 100 kc-120
by A.
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me Signal
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Fig. 3. The mixer circuit. In this circuit the
signal is transferred from the oscillator grid
through s 4 5-mmfd. capacitor to the oscillator
grid of a 6SA7 converter.

Fig. 5. Circuits used in conjunction with the
6F8 twin triode.

Fig. 6. Ladder -type attenuator used in the output
circuit of the signal generator.

tion, and at the same time acts as an
amplifier and buffer stage between the
oscillator and external load. It will be
noted that the screen grid supply is
filtered by two capacitors of .004 and
4 mfc. High -value capacitors are
known to have high r -f impedance,
particularly at the higher frequencies.
For this reason, the 4-mfd electrolytic
has been shunted by a .004-mfd mica
capacitor for r -,f bypassing. Actually
the electrolytic serves its function
of filtering the a -c ripple of the B supply voltage. The signal voltage from
the mixer tube is taken off at the
plate through a .004 -mica capacitor
and then fed into a ladder type at-

tenuatJr.
The audio modulator and heterodyne mixer are shown in Fig. 4. Here,
the tr!ole portion of the 6F7 is used
as an audio oscillator in a tuned -grid
l,ate-feedback circuit, employing an

Fig. 4.

audio transformer and a .1-mfd capacitor. This circuit is fixed tuned to
supply 400-cycle modulation and is
fed into the control grid of the 6SA7
mixer tube. Provision is also made
for feeding the audio signal alone to
an external jack.
The pentode portion of the 6F7 is
used as a mixer for zero beating the
local oscillator against any external
signal. Thus an external r -f signal
may be used to check the local oscillator for accuracy. The same mixer
circuit is also used to heterodyne the
signal oscillator against a local crystal oscillator. The resultant beat note
may be audibly reproduced and fed to
a pair of headphones. It' will be noted
that, in the heterodyne position, the
triode oscillator is converted into a

he audio modulator and heterodyne
mixer.

607

MISER

MIXER

Fig. 7. Output lead with three -position switch
which permits direct, capacitance or balanced
doublet connection.

'

triode audio amplifier. The plate of
the mixer has been bypassed with a
.0002-mfd capacitor to bypass any
residual r -f in this circuit, in much
the same way as a detector.
Fig. 5 shows the circuits used in
conjunction with the twin triode 6F8.
One triode is used for a crystal oscillator employing a Hartley circuit.
The circuit is designed to use a Bliley
1000 kc MS 432 or equivalent.
The second triode has its plate and
control grid tied together to make it
a diode, and supplies rectified r -f to
the 100 microampere microammeter
which is calibrated as a multiplier.
This meter may be used to set the
generator portion for uniform output
to the attenuator. Thus approximate
signal microvolts can be obtained at
the output terminals. The meter also
permits compensation for variations in

(Continued on page
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Will your soldering iron support a new home ?

/

We don't blame you or any radio
technician for wanting a new
ho e only you can't get it by wishing. You can with
your soldering iron. Every electronic device you
service requires the use of your soldering iron.
Therefore, anything that gives you more time behind
your soldering iron means more cash for you.
NEW BOOKLET FULL OF MONEY-MAKING IDEAS

What can you do to make more money ? This question is answered by a straight-shooting booklet
called "Keep Your Iron In The Fire", part of a complete service -sales program initiated by IRC in the
interest of servicemen. Ask your IRC Distributor
for your copy ... today. International Resistance
Company, 401 N. Broad Street, Philadelphia 8,
Pennsylvania. In Canada : International Resistance
Company, Ltd., Toronto, Licensee.
HOT TIP* Canvass your locality for service
business with a postcard mailing. Business reply
mailing pieces are available through your IRC
Distributor... 2 colors, imprinted with your name
and address.
From "Keep Your Iron In The Fire"

INTERNATIONAL

RESISTANCE

COMPANY

Wherever theCircuºt 493 12
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GUARDIAN .eeideet4
a new MIDGET

-

SMALL SIZE:

CONTACT ASSEMBLY

long x 1Y2" high x 1" wide
CONTACT ASSEMBLY
double pole-double throw

15/8"

Tee'tcia«ede

Dotted line shows comparative size

with the GUARDIAN Series 200
STANDARD CONTACT ASSEMBLY
AND COIL ASSEMBLY

SIZE

long x 13/0" high x 1" wide
CONTACT ASSEMBLY
double pole-double throw

27/a"

line:
Popular RADIO RELAYS in the GUARDIAN
B-100 Break-in Relay For break-in
operation on amateur transmitters. The
Guardian B-100 Relay has laminated
field piece and armature. Fine 1/4"
silver DPDT contacts, capacity to 1500
watts, 60 c., non -inductive A.C., and
in A.C. primary circuit of any inductive
KW,
power supply delivering up to
inclusively.

K-100 Keying Relay For low voltage
control of high voltage transmission.
Guardian Series K-100 Relay will fol-

low key or bug at highest WPM rate
attainable. High speed response, strong
magnet and return spring give clean
make and break, produce best CW
note. Coils: 5 to 16 v., A.C.; coils for
other voltages on specifications.

1

1

j

- --------

radio trans-

T-100 Time Delay Relay
mitter circuits, Guardian's T-100 Time
Delay Relay prevents damage of rectifiers and tube filaments by preventing
plate current before filaments are sufficiently heated. Laminated field piece
In

and armature.
metal box.

1

Mounted in dust -proof

T-

I

low loss
AISiMag insulated relay. For single
wire fed installations specify the A -100-C,
SPDT unit. Two A -100-C in place of one
A-100 in open wire line systems will
avoid possible impedance mismatch. A

A-100 Antenna Relay

1.250 Overload Relay Provides accu rate, fixed overload protection against
current surges and continuous overloads.
Guardian's L-250 Relay replaces expensive, time -wasting fuses. Attracts
armature on 250 mils. Max. drop
across coil -10 v. Guardian's L-500
Relay attracts armature at 500 mils.
volts. Ideal
Max. drop across coil
for experimenters on new circuits.

A

I

I
I

-5
---------------------AND OTHER GUARDIAN RELAYS AT

SEE THESE

R-6.
YOUR JOBBER-OR WRITE FOR BULLETIN

assembly which
Ask your jobber for the new midget contact switch coil assembly.
200
is interchangeable with the Guardian Series
radio relays.
Your jobber carries a complete line of Guardian

very popular relay with radio amateurs.

guImmDa2n
1617-H

W.

A

WALNUT STREET

COMPLETE LINE OF

12

IS t 15a

CHICAGO 12, ILLINOIS
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Right
Centralized school sound system with six inputs;
four low -impedance high -gain microphone
inputs,
one high -impedance high -gain phono input
and
one high -impedance moderate -gain phono input.
Unit has twelve zone switches, mounted
in
groups of six. (Courtesy RCA)

Left

Amplifying and control equipment for a ressound -distribution system.
(Courtesy
Western Electric)

taurant

Illustration at left on p. 25
Newcomb portable sound system, consisting of a
battery -operated amplifier, in use during a recent
railroad accident in California.

Choosing The Proper
P -A SYSTEM
THE

P -A MAN is constantly faced
with the problem of installing the most
satisfactory system, for a given job,
at the most reasonable cost. There is
usually also the problem of determining what power amplifier to use, and
what type microphones ana loudspeakers will offer best results.
To determine what equipment an installation will require it is necessary to
survey the location. If the location is
out of doors, the size of the area to be
covered, and its distance from the most
practicable loudspeaker location, must
be found. The kind and intensity of
interfering noise made by people, machinery, etc., should be determined. If
the location is indoors, information on
the size and shape of the hall or arena
is necessary, as well as the normal
audience capacity. It is necessary to
learn whether the place is live or well
damped. Very often it will be found
that a large hall with considerable echo
or reverberation cannot be covered
nearly as well with a relatively high power single source of sound, as with
several lower-power loudspeakers dispersed around the auditorium. Information on the noise level to be expected must also be obtained.
In determining a selection of p -a
systems, it is wise to study the types of
units available today, and the relation
Df their cost to power capacity.
The
most common nominal ranges, in
terms of rated amplifier power, are
24

shown in the Table I, together with
the approximate reduction in cost per
watt, compared to a 10 -watt amplifier.
It will be noted that manufacturers
ratings vary somewhat from one to the
other in any nominal -range.
Naturally the foregoing applies to
amplifiers of the same general quality
of manufacture as used for average p -a
work. It can be seen, then, that the
comparative cost per watt of rated output power of commercial p -a amplifiers
of a given standard becomes progressively lower for larger power values,
within this range. This cost decreases
most rapidly in the 30- to 50 -watt
bracket. Naturally more dollars are
required for a larger amplifier, but
often Service' Men are apt to overlook
the fact that the additional available
watts in one 30- to 50 -watt amplifier
cost much less than the watts in several 10- or 15 -watt units. Another
aspect in using a higher power amplifier is that it may obviate the necessity of using more expensive higher
efficiency loudspeakers which may become necessary to squeak by if, say,
only one 15 -watt amplifier is used.
Nominal Amplifier Output
Power Rating in Watts

Approx. % Reduction
in

Cost/Watt

10

0

15

15%
30%
33%
30%

30
50
100
TABLE I
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Again, the additional margin of power
in a larger amplifier will reduce overload distortion and result in a more
satisfied client. The choice of the
loudspeakers depends upon the intended use, as covered in a previous
article.' In general, horn and driver
types are more satisfactory for outdoor
use, while both these and cone types
in suitable baffles may be used indoors.
The former type are more efficient,
particularly for speech in the sizes
practical for p -a applications. The
cost of loudspeakers depends primarily
upon their power capacity, frequency
range, and efficiency, for a given
standard of ruggedness and reliability.
Thus, choice of the correct type and
size loudspeaker for the job will effect
the greatest economy with satisfactory
performance.
P -a microphones are today generally
confined to crystal, moving coil, and
ribbon types, and combinations of
velocity and pressure elements or the
equivalent, to effect various directional
properties. Choice of one of the many
variations of the first two types, depending on the system's requirements
as to range, microphone output, directive properties, etc., will give adequate
service for all but the highest quality
sound systems, and are most popular
with p -a engineers. The cost of mi1Sanial, A. J., Loudspeakers, SERVICE, June
and July, 1946.

Right
Operadio sound system with an a -m/f -m receiver, transcription
player, emergency 'phone and intercom unit, and channels for
transmitting the same or different programs into individual rooms.
At microphone is Paul Chauncey, chief sound and communications
engineer, Walker-Jimieson, Inc. Looking on are Operadio chief
engineer, Bill Torn; J. M. Stone, president, and Arch Samuelson,
sales manager of Operadio.

A Discussion of the Relation of Costs to Power
Capacity; Intelligibility and Noise Levels; Matching; Voice and Instrument Coverage; Speaker
Designs; Voltage and Power Amplifiers;
Pickups: Microphones, etc.
by ARTHUR J. SANIAL
Electronic -Acoustic Consultant

crophones increase in the order given,
and for any one type vary chiefly with
sensitivity and range and fidelity of
frequency response.
We can now consider various sizes
of p -a systems for covering typical
applications economically. In Table I
we noted that a 10 -watt amplifier was
shown as the smallest, but it should
be mentioned that many so-called
ballyhoo systems incorporate amplifiers rated between 5 and 8 watts, an
inexpensive crystal microphone, and a
cone speaker. Such a system is only
adequate to cover small crowds such
as gather around a side-show entrance
or in a small auction room, and even
these are usually overloaded and full
of distortion due to the enthusiasm of
the announcer in his attempts to be
emphatic and persuasive.
A more satisfactory small system
utilizes a crystal microphone, a 10 -watt
amplifier (normal), and one of the
small folded horns with self-contained
driver unit, which are rated at 11 to 13
watts. Such a system is entirely adequate to cover 1,000 to 2,000 square
feet of outdoor area near the speaker,
a:; long as the noise level is not too

high, with good speech intelligibility.
Indoors, a typical audience of 200 to
400 people can be covered. It must
be recognized that this type loudspeaker has a generally narrower coverage angle than a direct radiator
cone; thus this speaker will give better
coverage if directed along the longer
dimension of the room or area. Even
better results will be obtained with
two such speakers, because of lower
loudspeaker distortion and more uniform coverage, assuming they are
located and directed to best advantage.
For musical reproduction (at lower
level due to the more rigid distortion
requirements) a turntable and crystal
pickup can be used to drive the amplifier through its phono connection, and
the horn -type speaker will give passable reproduction. It is advisable to
adjust the tone control to reduce the
bass response as these small speakers
will not handle the larger low -frequency amplitudes at full power. Even
though somewhat less efficient, improved .musical reproduction can be
obtained by connecting a 12" p -m cone
(in adequate baffle) in place of the
horn type. A method which gives

surprisingly good results considering
its simplicity, and provided a cone
speaker having an impedance not too
far different from that of the horn
(about 10 ohms) is used, is to connect
both to the amplifier output. In this
case a 10- to 15-mfd capacitor (an
electrolytic will do temporarily) is put
in series with the horn speaker, and
the combination is paralleled with the
cone speaker. This is not advocated
as a substitute for a high -quality two channel system, but it is better than
either speaker on .music.
It is preferable to figure on more
amplifier power if music is to be reproduced, even in a small hall. The
increased margin of even a 15 -watt
amplifier is worth the small additional
cost. In this case, two 12" cones may
be used, and if care is used in considering impedance, and power division,
one of the small horn units can be
added, as above, to brighten the treble
register. For speech only, at least two
of these horns should be connected to
the amplifier output for safety and reduced distortion. This combination
will cover a somewhat larger audience,
possibly 300 to 500 people, depending
upon the level of room noise. The use
of two speakers allows more uniform
sound coverage of the audience also.
This same system is also suitable for
outdoor use, it being possible to adequately cover an area of between 1,500
to 2,500 square feet, always remembering the influence of ambient noise level,
plus additional noises due to the audience or other transient causes.
Noise naturally decreases the intelligibility of speech, so the sequel level
of reproduced speech must be boosted
to counteract this effect. It has been
shown and verified in field use that
about a 10 -db increase in sound level
is require( for every 10 -db increase in
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noise level in the region of conversational sound (speech) level. In p -a
work a sound intensity level of +70
db is the minimum that should be figured on, and this must be increased to
about +80 db if there is an ambient
noise level of 10 db. If the noise level
is higher, the speech level must be
increased more, but increases of about
.5 db in the speech are most effective
for 10 -db increase in noise levels at
the higher intensities. A chart showing approximately how this works, assuming a uniform type of noise, is
shown in Table II; derived from the
work of Fletcher' and others.
If Noise Level

Is Increased
in Decibles
Required
From
To
10
20
20
30

30
40
50
60

Speech Sound Level
Increase in Decibles, for
Optimum Intelligibility
From
To

40
50
60
70

70
80

80
90

90
95
100
105

95
100
105
110

A 35 -watt amplifier for indoor use, which features

tuner and record clanger player. System
supplied with fºur-»Pn 12" p -m speakers.
(Courtesy Radio Wire Television Inc.)

a 2 -band

is

TABLE II

It will be noted that optimum intelligibility is specified; this does not

mean the intelligibility of speech increases with the acoustic power in the
presence of noise, but only that there
is a preferred value of acoustic power
level for every value of noise level that
gives the best result. The intelligibility of speech is highest in the 65- to
75 -db range under very quiet conditions and actually decreases as the
level is raised, under any condition.
This is important to the p -a man, because a 10 -watt amplifier system may
be perfectly satisfactory when figured
for a quiet locality, but would be a
disappointment when installed in a
noisy area. It is important, then, to
either measure the noise or estimate it
from published tables or charts which
show the approximate noise level of
representative classes of noise. Suppose, for instance, we were to install a
p -a system in an outdoor location
where the average noise level is 40
to 50 decibels. The sound level required for best speech intelligibility is
about 95 decibels. Ordinary acceptable
intelligibility will still be obtained,
however, up to noise levels of 60 decibels. For a 1,000 -square -foot area,
with maximum distance of listener
being 25 feet from the loudspeaker and
a good grade of horn driver type being
used, 9 watts of available amplifier
power should be figured on, for low
distortion intelligible reproduction.
This assumes ideal uniform distribu-

Transcription turntable featuring two separate
motors for 331/2 and 78.26 rpm. (Courtesy Presto)

A 10 -watt phono amplifier, featuring an inverse
feedback circuit, and using two 6SJ7s, one 6J5,
one 6SN7, two 6B4s and one 5U4G.

(Courtesy Thordarson i

2Fletcher, Harvey, Speech and Hearing; D.
Van Nostrand.
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tion of the sound over the whole area.
This condition usually will not be obtained in practice with one- or even
two -horn type loudspeakers. However,
we can say that a 10 -watt amplifier
has sufficient power to give good coverage over an area of a shape which
the particular horn 'speaker's directivity characteristic will cover most effectively. Such a shaped area is seldom
found, for areas at wide angles off the
speaker axis usually have lower sound
levels than necessary for best intelligibility. It is better therefore, particularly for outdoor applications, to use
somewhat more power such as provided by the 15 -watt range of amplifier
units, driving two of the small 11 -13 watt horn -type loudspeakers. The 15 watt type amplifier can also be used
very effectively to drive a single
folded-horn loudspeaker of the next
largest size available. These use driver
units rated at 25 watts, which is advantageous, as much less distortion
will be produced by such a speaker
being worked below its maximum
rated power. Horns vary in size depending upon the low frequency cutoff
rating, but all of these types are more
directional than the smaller type. Fo1
this reason these larger loudspeakers
are more advantageous where it is desired to cover a long narrow area, or
an area located somewhat further away
from the loudspeaker than could be
covered by the smaller type. However,
the larger loudspeakers are more costly
and thus are usually only justified in
a more expensive installation, in which
the added cost of a 30 -watt amplifier
is relatively unimportant.
The use of a 30 -watt range amplifier
is not recommended for a single 25 watt horn loudspeaker, for even though
those of reliable manufacture will
withstand this power for some time
without failing, the life of the driver
unit is definitely shortened. More important, however, is the fact that even
with 25 watts applied, considerable
distortion results, particularly from
the application of signals of 200 to 250
cycles and below. If one loudspeaker
only is required, the amplifier output
should be reduced 3 db, or if safety is
a major consideration, a resistance
equal to the nominal loudspeaker impedance may be shunted across it, and
the amplifier output tap moved to a
value one-half the speaker impedance.
The latter expedient, of course, reduces the available margin for peak
signals, so the first method is best if a
reliable operator is on the job.
Two such speakers, therefore, should
usually be the minimum connected to
a 30 -watt amplifier.
[To Be Continued]
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ésugñèd and priced to sell

RCA's package sound line now
includes these high-performance
amplifiers.They are smartly styled...
correctly engineered...priced within your prospects' pocketbooks.

Quality features:

inverse feedback
circuits-even in the 12 -watt size.
This means excellent frequency response and constant voltage output
with negligible noise and minimum distortion.
RCA -perfected

Low microphonics and

hum-

RCA-6J7 input tubes are used in
all models.
High sensitivity-delivers rated
output with only 3 -millivolts input.
Complete control panels-containing individual volume control

e,/

30 -WATT Del-axe-for

your larger inetellations.

for each input, wide range tone
control, separate on -off switch and
pilot light.
Smart, modern styling-gives
you a decisive edge over competi-

tion. The contrasting black -and satin chrome makes a handsome
appearance. Considering the quality of these units, the prices are low!

12 -WATT Low -Cost Model

provides full output with low distortion, ideal for small PA installations, paging and announcing.

Get these new folders on

RCA ampliïiers, micro-

phones, speakers and

intercoms. They contain
descriptions and detailed

15 -WATT Size Covers Broad

76-G, Sound Equipment

gain amplifier, perfectly suited
to many classes of work such
as ballrooms, amusement parks,
restaurants and taverns.

specifications of RCA package items. Address: Dept.
Section, RCA, Camden, N. J.

Field! Medium power, high -

SOUND EQUOPMENT

le)

of AMERICA
RADIO CORPORATION
N.J.
CAMDEN,
PRODUCTS DEPARTMENTS
ENGINEERING

Montreal
In Canada: RCA VICTOR Company Limited,
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MOTOR

maintenance and repair

Fig

1. A

split -phase motor. (Courtesy G.E.)

Fig. 2. Rotor of

a split-phase motor.
(Courtesy G.E.)

THE SPLIT -PHASE MOTOR is an a-c motor of fractional horsepower size with

four main parts : (1) A rotating part,
the rotor; (2) stationary part, the
stator; (3) end plates or brackets and
(4) centrifugal switch located inside
the motor. This motor is generally
operated from 115 -volt single-phase
circuit.
The rotor consists of three elements
A laminated iron core; a shaft on
which the core is pressed and a onepiece cast aluminum winding located
in the slots of the core.
The stator consists of a laminated
iron core with semi -closed slots and
has two windings of insulated copper
wire wound into the slots. These are
:

called the running and starting windings.
The end brackets are fastened to the
stator frame by means of screws or
bolts and serve mainly to keep the
rotor in position. The brackets are
fitted with either ball- or sleeve -bearings. These sustain the weight of the
rotor, keep it precisely centered within
the stator and permit rotation without
allowing the rotor to rub on the stator.
The centrifugal switch is located inside the motor. Its function is to disconnect the starting winding after the
rotor has reached a predetermined
speed. Circuit of the starting winding, running winding and centrifugal
switch appears in Fig. 5. The switch
is normally closed when the motor
starts but opens when the motor attains speed. The usual type of centrifugal switch consists of two parts.
namely a stationary part (Fig. 6) and
the rotating part. The stationary part
is located on the front end bracket and
has two contacts. It is similar in action to a single -pole, single -throw
switch. The rotating part is located
on the rotor.
Centrifugal Switch Action

Referring to Fig. 7, we note that
when the motor is at a standstill the
two contacts on the stationary part of

Fig. 4.
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End bracket of

a split-phase motor.
(Courtesy C.E.)
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the switch are kept closed by the pressure part. At approximately 75% of
full speed the rotating part releases its
pressure against the contacts and
causes them to open, thus automatically disconnecting the starting winding from the circuit.
Operation of Split Phase Motor

The stator windings (Fig. 8) consist of a winding of heavy insulated
copper wire which is generally located
at the bottom of the stator slots and is
known as the running or main winding, and a winding of fine insulated
copper wire which is usually located
on top of the running winding and is
known as the starting or auxiliary
Fig. 3. Stator of

a split -phase motor.
(Courtesy G.E.)

Third of a Series'... Testing and Trouble Shooting
of the Split -Phase Type Motor Used in Small
Power Machines, Pumps, etc.

To

in

i

Line

by ROBERT ROSENBERG
Instructor

Staling

Miring

.J

Cen/.Sw.

Armature

Winding and Motor Repair
George Westinghouse
e

Vocational High School

o3,I9

Contacts

La

Bpi

7

These two windings are
windi
conn . -d in parallel. When the motor is started both windings are connecte to the line; Fig. 9a. Upon
reachi g approximately 75% of full
speed. the centrifugal switch opens
(Fig. 9b), and disconnects the starting nding from the circuit, thereby
the motor to operate on the
cauni
runn g or main winding only.
At the start, the current flowing
throu h both running and starting
windi gs caused a magnetic field to
be f. med inside the motor. This
magn tic field rotates and induces a
curre t in the rotor winding, which in
turn causes another magnetic field.
The_: magnetic fields combine in such
a ma ner as to cause rotation of the
rotor The starting winding is necessary st the start in order to produce
the station of the field. After the
meto is running the starting winding
is n longer needed and is cut out of
the rcuit by means of the centrifugal
:

swit.
Procedure for Analyzing Motor Trouble

en a motor fails to run properly
a de nite procedure should be adopted
to d termine the repairs necessary to

put t into running condition. Then
a se ies of tests should be applied to
dis ver the exact trouble.
I analyzing motor troubles, it has
bee found best to follow four steps of
st(:d
) The motor should be inspected
tc t tect such mechanical troubles as
bro n or cracked end brackets, badly
be shaft, broken or burnt leads.
) The motor should be tested for
bea ng troubles. To do this, you
Id try to move the shaft up and
sh

rts I and II appeared in the April
and

ay issues of

SERVICE.

down in the bearing. Any such movement indicates a worn bearing. Next
the rotor should be turned by hand to
determine whether it rotates freely. A
shaft that does not rotate freely indicates bearing trouble, a bent shaft or
an improperly assembled motor. In
any case a fuse is likely to burn out
should the motor be connected to the
line.
(3) The motor should be examined
to discover whether or not the internal
wires are touching the iron core of the
rotor or stator. This is called a
ground test and is accomplished by
using a test lamp.
(4) After determining that the
rotor turns freely, the next test is to
run the motor. The power line wires
are connected to the terminals of the
motor and the switch closed for a few
seconds. If there is something wrong
internally the fuse may blow, the
windings may smoke or the motor
may rotate slowly or noisily or may
not turn at all. Such symptoms always indicate trouble inside the motor,
usually a burned -out wire. The end
brackets are then removed and the
windings tested more carefully. Should
the trouble be a badly burned winding,
the winding itself will look burned and
will also feel and smell burned.
Rewinding the Split -Phase Motor

After previous tests have shown that
the windings of the motor are burned
out or severely shorted, rewinding is
required in arder to recondition it.
Before the motor is taken apart the
end brackets and frame should be
marked with a center punch so that it
may be reassembled properly. One
center punch mark should be made on
the front end bracket and adjacent
frame and two marks made on the
back end and also at a corresponding
point on the frame. The motor can be

e

STATIONARY PART OF.
CENTRIFUGAL SWITCH
NOTE THAT LINE TERMINALS
ARE LOCATED ONTNISSW/TCN

17i

Rota At Standstill
Contacts Closed

d

71
RUNNING
WINDING

Rotor Al Full Speed
Allows Switch to Open

,t

,r
1.

o,N

STARTING
MINDING

CCC

SLOT

7

\,:

cza
L.

Figs. 5. 6, 7 and 8. Fig. 5 shows a wiring diagram of a split -phase motor. Note windings and
the centrifugal switch. In Fig. 6 we have the
stationary part of a centrifugal switch. Fig. 7
shows the steps involved in the operation of a
centrifugal switch. The two windings of a split phase motor appear in Fig. 8. Note the four
sections or poles in each winding.
Fig. 9. The change in a motor circuit caused
by a centrifugal switch.
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Fig. 10. Diagram of the poles of a thirty-two slot four pole motor. Note how the
starting winding overlaps the running winding.

is accomplished by connecting them in
Fig.

then disassembled and made ready for
repair.
li1-rr-e are six major steps to be followed in the repair of a split -phase
motor with a damaged winding: (1)
Taking data; (2) stripping the windings; (3) insulating the slots; (4) rewinding; (5) connecting the winding, and (6) testing.
"1) Taking data consists of noting
and recording specific information
concerning the old winding so that no
difficulty will be encountered when the
motor is rewound. The information
necessary includes the number of poles
in th.e starting and running windings,
number of turns in each coil, size of
wire, pitch of each coil, kind of connection, etc. (Fig. 10 shows all the
poles of a 32-slot motor and Fig. 11
shows one pole of the running winding. Notice the location of the running winding, in respect to the starting winding. The starting winding
overlaps two poles of the running
winding.)
(2) If only the starting winding
needs replacing its coils can easily be
removed by cutting the wires on the
end of the stator and then pulling them
out from the other side. Sometimes
the wires can be lifted from the slots
aiter removing the wedges that hold
tkem in place. The wedges can be
removed by using a power hack-saw
blade; Fig. 12. After the winding is
Fig. 12. How to remove wedges from slots.

11.

The pitch of the three coils which
form one pole.

removed the slot insulation should be
cleaned out.
(3) Before placing the windings in
the slots some form of insulation must
be installed so that the wires do not
touch any part of the iron core. Different types of insulation material are
available for this purpose. The insulation is cut (Fig. 13) so that it is
about %" longer than the slot and
shaped to fit the walls of the slot.
Sometimes the ends are cuffed as
shown to prevent it from sliding in the
slot. For the average size of fractional
h -p motor, insulation paper approximately .015" thick is used.
(4) There are several methods of
winding a split-phase motor, but only
one will be briefly described. This
method is called the hand winding and
is illustrated in Figs. 14, 15, and 16.
The stator and spool of wire are arranged as shown in Fig. 14 and the
end of the wire is placed in the bottom of the slot. The inner coil, pitch
1 and 4, is wound with the required
number of turns. Then the next coil
is wound on; Fig. 15. This is continued until all the coils of a pole are
After the entire running
wound.
winding is wound, the starting winding is put on in the same manner.

such manner that the current will flow
through the first pole in a clockwise
direction and through the second pole
in a counterclockwise direction; Fig.
17. This shows a four-pole running
winding of a thirty-six slot motor.
Four -pole motors connected in series
are by far the most common in use.
Fig. 18 shows the connections of a
series four -pole split -phase motor.
Reversing

a

Split -Phase Motor

The direction of rotation of a split phase motor may be changed by reversing the wires of either the running
or starting windings. Fig 19 shows
the wires of the starting winding reversed as compared with those in the
circuit of Fig. 20.
Speed Control

The speed of a split -phase motor is
governed by the number of its poles,
for a given line frequency. A four pole motor will run approximately
1,750 rpm, a six-pole motor approximately 1,150 rpm, etc. To change the
speed of the motor it is necessary to
change the number of the poles. This
is done when it is desired to run a
motor at two different speeds. A two speed motor used for fan service is an
excellent example of the speed -control
application; Fig. 21. This motor has
two running windings and one starting
winding. One running winding has
eight poles for low speed, and six poles

Connecting

The next step after the poles of the
motor have been wound is to connect
the windings. Regardless of the number of poles it is essential that adjacent ones be of opposite polarity. This

Fig. 13. An insulating strip and its placement
in a slot before winding.

Fig. 14. Position of the rotor and wire spool
-during the winding operation.
Feeder To Protect W re From
Scraping Iron While Windig
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Fig. 17. Four poles of the running winding
connected for correct polarity.

Continue

To

first to locate the ground by visual inspection. If this does disclose the
ground it will be necessary to disconnect the splices between poles and test
each pole separately.
When this
grounded pole is located the point of
ground should be determined and removed by reinsulating or rewinding.
Open and Short Circuits
The usual cause of an open circuit
in a split-phase motor is a loose or
dirty connection or broken wire, which
may be either in the running or starting winding or in the centrifugal
switch.
Two or more turns that connect
each other electrically will cause a
short circuit. Usually a short circuit
exists if the winding smokes when the
motor is running er when it draws an
excessive current at no load.
Several methods may be employed
to find shorted coils :

Next Larger Coil

Continue Until
Entire Pole is Finished
Fig. 15. Procedure for winding a stator pole
by hand.

for high speed. Only one starting
winding is used for starting at either
high or low speed. A double contact
centrifugal switch is used on this
motor.

The motor should be run for a short
time, and the hottest coil located by
feeling the poles. This coil will generally be the one that is shorted.

Trouble Shooting and Repair

Testing
To detect defects in a split -phase
motor, both the running and starting

The voltage -drop test is another
useful test method. The winding is
connected to a source of low d -c
voltage, and a voltage reading taken
across each pole. The pole that has
the least voltage drop is the shorted
coil. To repair a shorted pole it is
necessary to remove the coil and rewind it, unless the short can be
located by inspection and thoroughly
insulated without rewinding.

windings should be tested for grounds,
opens, shorts and reverses.
Grounds
A winding is said to be grounded
when it makes an electrical contact
with the iron of the motor. To determine if the winding is grounded a test
lamp is used. One test lead to the
lamp is connected to the winding and
the other winding to the stator core;
Fig. 22. If the lamp lights, the winding is grounded. Should the winding
prove to be grounded you should try

Reverses
Reverses result from wrong connections between poles and are discovered
Fig. 18 (below). A four -pole split-phase motor
connection.
Figs. 19 and 20 (left and right). Fig. 19 shows
split -phase motor with the four
brought
outside the frame for reversing. Inleads
Fig. 20 we
have the motor shown in Fig. 19, connected
for
reversed rotation.
a
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by means of polarity test. Two methods
can be used: compass and nail method.
In using the compass, a low d -c
voltage is applied to the running or
starting winding. The compass is
then held near the stator and moved
slowly from one pole to another. If

Fig. 16. How wooden dowels may be placed
in empty slots to hold coils in position while
winding.

the winding is connected correctly the
compass needle will reverse itself at
each pole, as shown in Fig. 23. If the
same end of the needle is attracted
to the adjacent poles a reverse pole is
indicated. In using the nail method a
low voltage of either alternating or
direct current is applied to the winding. A nail is placed on the core so
that it extends from the center of one
pole to the center of the next pole. If
the adjacent is correct the nail will be
attracted to the next pole, but if the
polarity is incorrect one end of the nail
will be repelled from its pole.
Should it be found that one pole has
the wrong polarity this error can be
corrected by reversing the two lead
connections to this pole.
Repairs

It is now in order to consider the
various troubles that develop in split (Continued on page 41)
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PHONO
MOTOR

CRYSTAL

PICKUP

m

.

IN
ST MONTH'S discussion of phono
ampli ers, crystal pickup circuits were
anal ed.
Co tinuing our study, let us now
trace the circuits of typical amplifiers
mu'« ying crystal pickups.
High -Voltage Pickup

Amplifier

In Fig.

1 we have a typical high pickup -type amplifier. Here
the utput of the crystal is used to
dri the output stage directly. The
use
a 50A5 in parallel with a 35A5
for he output stage permits greater
pow r output for a given input. For
max mum signal output, 1.5 watts for
the 5A5 and 2.2 watts for the 50A5,
bot tubes require 7.5 volts r -m -s input.
It .-: ould be noted that in practice
the
values are seldom achieved.
H ever, since the two tubes are in
pa .11el, the lower input voltage de live ed by the pickup (max. 4 volts)
will provide an output comparable to
th. of a single tube.
I olating resistors are used in the
sc yen and control grid circuits. A
tw section filter, using three 40-mfd
ca citors and two resistors, is used
to Iter the plate and screen grid sup pris. A tone control consisting of a
10! 10 -ohm pot and a .1-mfd capacitor
is sed in the plate circuit to attenuate
hid s and thereby remove needle
sc : tch. This high value of capacitor
is ecessary, since the impedance in
th- plate circuit is very low, due to
two tubes being in parallel.
t

vol

e

f
c

tering. It will be noted that the volume control returns to ground through

directly to the control grid of the first
audio amplifier, across a .5-megohm
volume control. Ordinarily a 12SK7
used as a triode would have a gain of
about 10 to 12 in the circuit shown.
However, because of the use of negative feedback and the omission of
cathode bypass capacitors, the actual
gain has been considerably reduced.
There is sufficient gain though, and
by using a fairly high output pickup
the 50L6 may be driven to rated outThe degeneration introduced
put.
into the first stage by the unbypassed
cathode resistor has the advantage of
equalizing the frequency response of
the pickup.
In Fig 3 we have an almost identical circuit. The differences are in the
tone circuit which has been shifted to
the control grid circuit of the 50L6,
additional degeneration provided by
feeding back the voice coil voltage to
the volume control, and a three -section
filter network used for additional fil-

the voice coil.
RCA Victor 66E
A more elaborate type of phono
amplifier is shown in Fig. 4 (page 36) ;
RCA Victor 66E. This player uses a
low-voltage pickup, and is rated at 7

watts undistorted output.
Crystal output is fed into the 6J5
first audio stage. This is more of an
isolating stage than an amplifier, the
plate load resistance having a low
value of 18,000 ohms. A high -frequency filter, across the pickup, consists of a 22,000 -ohm resistor in series
with a .005-mfd capacitor. The output
of the 6J5 is then fed into a 1.5-megohm volume control with high -frequency filter networks at .25 and .5
megohm points on the control. These
are introduced to further attenuate the
high frequencies at low volume settings. The output is then applied to a

,

Fig. 1. Typical high -voltage pickup amplifier; Temple F301.
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Electromafic Amplifiers

igs. 2 and 3 show two versions
Electromatic amplifiers. In Fig. 2
th 12SK7 is used as a triode with
th plate and screen grid tied to The pickup output is fed
g her.
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Ser -Cuits

ANNOUNCING

(L.(»itüilted frota frage 33)

011MllT1

5 -Watt

BROWN DEVIL

RESISTORS

WIRE -WOUND
VITREOUS -ENAMELED
TYPE

Fig. 2.

Electromatic APH 301A

Provide Utmost Dependability
6SQ7 second
in a New Small Size
Now you can get an°htnite wire -wound
vitreous -enameled resistor ...of proved
reliability
in the 5 -watt size. This
new resistor has the same rugged
construction . . . the same unfailing
dependability
as larger Ohmite industrial units. Yet it is small enough
to fit practically any installation. Easily
mounted by its 1% -inch, tinned copper wire leads. Tolerance ± 10%. Available
in a wide range of resistance values.
There you need a small resistor that
you can install and forget-use this
new Ohmite unit.

...

...

amplifier using one 12SK7
tied together.

a-f amplifier, which has
both high and low frequency tone controls in its plate circuits. The treble
control operates by adding additional
capacitance (.0035 mfd) in the plate
circuit. Low frequencies are increased
Fig. 3.

Chicago, Illinois

NEW Ohm's Law Calculator
A new and im-

proved handy
pocket size (9" x 3") calculator. All computing scales are on one side.
Shows RMA resistor color code. Mail 25c In
coin for your copy.

be rz,at uitlr:..

.

HMØTEI

RHEOSTATS

34

RESISTORS

a

triode with plate and screen

by bypassing the .00056-mfd coupling
capacitor with a .01-mfd capacitor, and
at the same time decreasing the r -c
ratio by increasing the value of grid -

load resistance for the 6K6 and 6SQ7
phase inverter input circuits. The

Another Electromatic amplifier (APH 301B), which is similar to that shown in Fig. 2,
except that the tone control circuit has been shifted to the control -grid circuit of
the 50L6 and
additional degeneration has been provided by feeding back the voice coil voltage to the volume
control.

OHMITE MANUFACTURING CO.
4877 Flournoy Street

as

TAP SWITCHES

SERVICE, JULY, 1947
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second 6 7, used as a phase inverter.
feeds the two 6K6 output tubes in
push-pull, to provide the necessary
output.
ONO OSCILLATORS

This circuit action can be traced by
first considering the voltage output of
the crystal as a constant. If the power
output of the oscillator is increased,
this would, in effect, be the same as
decreasing the modulation level. Since
the bias voltage controls the amplitude of the transmitted signal, adjusting the bias will vary the percentage
of modulation.
Proper adjustment of the control is
obtained by first turning the control
for maximum output, and picking up
signal on the receiver. Then the con (Continued on page 36)

pacitor filters are all that is required
for adequate filtering. The oscillator
coil is of the tuned -grid, plate -feedback
type, with the antenna, a short piece
of wire, connected across the grid coil
through a .000025-mfd capacitor. This
coil will tune through the range of
1,250 to 1,750 kc.

may be compared, i operation, to a miniature
transmit : r. However, because of its
proxin-it; to the receiver, the transmission ower requirements for good
reception of the recordings are very
signal strength of a few
slight.
milliwatt: is all that is generally necesphono
- ost commercial -type
sary.
oscilla:o . have a transmitting range
of a few hundred feet, even at their
compar. vely low -output levels.
For t is reason, and also considering that a modulation level of 30%
satisfactory reception, the
will gi
output oltage requirements for the
pickup i self are on the order of two
the modulation power requirevolts.
ments as e necessarily a function of the
modulation methods. Accordingly in
single -tube phono oscillators, grid
modu a-lon, or some similar form,
where low-level modulation may be
used, are generally employed.
One -Such system involves the use of
the suppressor -grid modulated oscillator. fhe basic circuit for such a
system is shown in Fig. 5, page 36.
If the - ppressor grid were connected
to the athode, the circuit would then
represe t a conventional pentode-type
oscilla r, with the signal output obtained rom a tertiary coil adjacent to
the pl e coil. The amplitude of the
signal ould be a function of the bias
voltag- developed in the cathode cirs the bias voltage was in cuit.
creasen, by increasing the size of the
bias rr.istor, the signal voltage would
decre e, and vice versa. Any voltage
impres ed on the suppressor grid from
an e r-rnal source operates in much
the s.. e way, since any negative voltage at is point creates a virtual cathode b ween the suppressor and screen
grids. Therefore, the plate current,
and h=nce the oscillator output power.
will v: ry in accordance with this suppress voltage.
A PHCN

OSCILLATOR

i

The crystal pickup output is fed
directly to the suppressor grid, which
is returned to ground through a 4.7meg-ohm resistor bypassed with a
.001-mfd. capacitor for r -f frequencies.
The modulation is regulated by adjusting the bias in the cathode circuit.

a'

-
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MARLIN RIFLE
.22 Caliber

EASTMAN
KODA KS

Q

r

Why not buy your

Radio Parts where
you get a FREE BONUS?
Here's just a few of the
big selectioi of nationally known articles you
can get free. Olson sends you a free "Pointer
for every dollar's worth of Parts you order,
and you ge- your gifts by saving up Olson
no limit to
Pointers. No catch to it . .
the number of free gifts you can get.

BULOVA

Wrist Watch

REMINGTON

.

Electric Shaver

Start saving those Olson Pointers,
NOW!

9taalo

RE

PR

GúpÉ

4

Paste the coupon on

GET THIS FREE

a

Postcard -

BARGAIN BOOK

This is our big new book of O'son Bargains, containing
Radio Parts,
60 pages of real money -saving values in
on of
Sound and Testing Equipment. It also has a sect
GIFT PREMIUMS you can get by saving Olson Pointers.

Mail the coupon TODAY for this valuable Free Book!

r=
Motorola HS 18

1

I

6, page 36, shows a typical phono

Fi
osell tor; Motorola HS 18. Since the
curr t requirements of the oscillator
are 1 w, a 6J5 triode has been con as a diode half -wave rectifier.
nectThe ectified voltage is fed through a
two -s ction, resistor -type filter net work Because of the low current require ents of the circuit, 10-mfd ca-

I

I

73 E. MILL ST., DEPT. 92, AKRON, OHIO
want to get Olson's Free Gifts. Send me your

new FREE Premium Book and Price Guide right away.

I
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I

COMPANY

I
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LCITY
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Ser -Cuits

Fig. 4, above. RCA Victor 66E amplifier designed for a low -voltage pickup.

(Continued from page 35)
trol is turned back and the point at
which the signal plops out is noted.
The control is then advanced until the
signal plops in again.
The best point of modulation may
be also obtained by the use of a frequency record and a scope. Modulation should be set at 30% for best
results.

Fig. 5, left. Representative circuit of a suppressor grid modulated oscillator. Any voltage impressed
between the suppressor grid and ground will
vary the oscillator signal by establishing a
virtual cathode between suppressor and screen
grid. The amplitude of the oscillation will then
become a function of the amplitude and polarity
of the suppressor voltage.

Fig. 6.

A typical phono oscillator; Motorola
HS 18. The frequency range covered is 1250
to 1750 kc. Modulation is controlled by varying
the bias on the oscillator, keeping the modulating at a constant level.
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RECORD CHANGER

A

HABIT

TO JOE

...

"NEW IDEA" TO HIS NEPHEW

ET BOTH WANT THE SECURITY
your P. S. Plan Provides
the benefits
HAy YOU told all your new or recently hired employees about
Bonds?
Savings
S.
of
U.
of the l' ayroll Savings Plan for the regular purchase
security
want
survey,
Wage earners, according to a recent nation-wide
aumore an anything else. They prefer security to big pay, soft jobs,
"success."
thorn.
T re is no surer way to this peace of mind than systematic savings. And
what urer, safer, better means can your employees find than payroll allotevery
mez for U. S. Savings Bonds? Bonds that return $4 at maturity for
$3 th y invest!
an investment in
Y. r active support of the Payroll Savings Plan is
and in the
community,
your
of
empi yee contentment, in the citizenship
of the
relations"
"employee
secur ty of America's future. This is practical
high t type and pays dividends of satisfaction to everyone.
employees
St. t a drive today for larger participation in the plan. Many
may e unfamiliar with its advantages. If you want literature for distribution, contact your State Director of the Treasury Department's Savings
Boni Division.

New
Savings Bonds Plan
won't affect the
P. S.P.
THE Treasury Depart-

ment and the banks of America are making it possible for
farmers, doctors, and other
self-employed people to participate in "automatic" Bond
buying by special arrangement with their banks. This

extension of the Savings
Bonds program is not a partial
payment plan and is intended
only for people who are not
in a position to take advantage
of the Payroll Savings Plan.

this message by
The Treasury Department acknowledges with appreciation the publication of

SERVICE
the Treasury Department and The Advertising Council.
This s an official U.S. Treasury advertisement prepared under the auspices of
SERVICE, JULY, 1947
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NEW PRODUCTS
VITAMITE RECHARGEABLE BATTERY
A one -ounce rechargeable battery, the
Vitamite, that is said to be completely
non-spill, has been developed by the Vita mite Company, 227 West 64th St., New
York City. Battery is smaller than two
penlight dry cells, and said to deliver
50% more wattage than two class C dry
cells upon a single charging.
Battery is enclosed in a one-piece
moulded plastic case.

WALSCO UNIVERSAL DIAL BELT
universal dial belt, unibelt, which is
said to eliminate the need for 96 different
sizes required to fit all models has been
developed by the Walter L. Schott Company, Beverly Hills, Cal.
A

Belt is manufactured in continuous
lengths, and put up on spools containing
belting for anaverage of 5 to 8 dial belt
replacements.
Construction of belt is made possible by
using a patented zipper-like connector
inserted in each end of the belt.

WARD ANTENNA DISPLAY
A self -serve floor antenna display unit
displaying eight dozen assorted antennas
has been produced by Ward Products Corp.

Featured in the display are universal
split-ball design antennas the Eight -Ball
and Phantom. Models are supplied with a
coaxial lead cable.
;

*

*

*

MAGNA-METAL IRON CORES
Kits containing magnetic iron cor s for
i -f, r -f and antenna coils have been announced by Magna -Metal Products Co.,
4 South St., Stamford, Conn.

This space
*

*

is too small to
list all our bargains for
Radio Service Men. Why
don't you send for our latest Catalog? It's FREE.

*

WESTON ELECTRONIC ANALYZER

An electronic analyzer, model 769, has
been announced by the Weston Electrical
Instrument Corporation, Newark 11, N. J.

Analyzer features vacuum -tube voltmeter for measurements on frequencies up
to 300 megacycles, an electronic voltohmmeter, and a complete 10,000 -ohm -per volt dc- and 1000 -ohm -per -volt a -c multi meter. The v-t -v -m and voltohmmeter use
a unity gain d -c amplifier.
The vacuum tube voltmeter covers a
frequency range of 50 cycles to 300 megacycles at ranges of 3/12/30/120 volts.
Accuracy is said to be 5% to 150 mc, and
12% from 150 to 300 mc, direct reading.
Has a 31/2" and 3" diameter r -f probe.
The electronic voltohmmeter covers
ranges from 3 to 1,200 volts, and 2,000
ohms to 2,000 megohms full scale. Electronic zero balance is said to be unaffected
by zero adjustments to the ohmmeter.

MI

OLSON RADIO WAREHOUSE, Inc.
73

E.

Mill

St., Dept. 92,

Akron 8, Ohio

Send me your new FREE Catalog of Radio Bargains.
NAME
FIRM NAME
ADDRESS

CITY
I...
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ALLIED RADIO 30 -WATT AMPLIFIER

AM PLUS FM
90KC-210MC

A 30 -watt amplifier featuring three individually- controlled input channels and
a built-in mixer circuit; inverse feedback;
and an output selector which permits
matching of any number of speakers, has
been announced by Allied Radio Corp.,
833 W. Jackson Blvd., Chicago, Ill.
*

*

*

C -D SMALL TUBULARS

..

aecv--H

Hermetically sealed capacitors in cylindrical aluminum containers, type BBR,
have been announced by Cornell-Dubilier
Electric Corporation, South Plainfield,
N. J. The negative lead is riveted to the
case at gate end, while the positive lead is
anchored to a terminal brought out
through a Bakelite washer at the other.
Specifications and dimensional drawings in bulletin No. 100-424.

tOt7EL 9D
;NAt GENEr`}AT4

"greatest" best describes new MODEL 906 Signal Generator
greatest frequency range of 90 kc. through 170 mc. AM; 90 kc.
greatest calibration accuracy of 1% ...greatest
through 210 mc. FM
metered and continuously variable from less than 1
output range
greatest
greatest freedom from strays
microvolt to over 1 volt
"buy" in history at only $89.90 net.
Exactly as the unequalled excellence designed and built into "VOMAX"
so SILVER
makes it outstanding the preferred, truly universal v.t.v.m.,
utterly
generator
a
signal
906
engineering brings you in MODEL
without equal.
The one word

*

*

C.AiitICO

F -M

*

-

AND TV ANTENNAS

Dipole and dipole -reflector antennas for
the f-m 88- to 108 -mc and the tv 44- to
216 -mc bands have been announced by
Camburn, Inc., 32-40 57th St., Woodside,
N. Y.
The dipole models are available in simple and, folded form, and with reflectors.
Antennas can be tilted and rotated.

.

.

-

...

...

...

"V O M A

"

NEW FLEXIBLE
PENCIL R. F. PROBE
"VOMAX" has stood
head and shoulders above all other
meters for a.c., a.f., i.f., r.f. and d.c.
unequalled curvoltage range . .
rent and resistance ranges . . .
high meter
laboratory accuracy
for real value.
input resistance
For two years

.

...

Folded dipole and reflector
*

*

*

...

Now "VOMAX" is equipper with a
new, pencil -thin r.f. probe extension
5" long plus companion grounding
clip and lead. With it you can reach
any point in the "tightest" midget
. you can bend
receiver chassis
the probe around corners if you
have to! This exclusive new SILVER
.
most complete meter you can buy .
development maintains "VOMAX" as the finest,
can get the new flexible pencil probe
still for only $59.85 net. Present "VOMAX" users
kit for 35c from their jobber.
.

ELECTRO -VOICE BUTTON -CONTROL
FLOOR STAND

button -control floor stand, model
Electro -Voice,
Inc., Buchanan, Mich. Single button provides finger-tip control of shaft height.
Die cast three-legged base. One bolt
locks three legs in position. Height adjustment 36" to 65" three -leg spread
A

430, kas been announced by

NEW 16 -PAGE CATALOG.

post -card for complete data on
famous "SPARX" visual and aural signal

Mail a penny

and other new SILVER products . .
amateur xtal-controlled all -band exciter,
tracer, laboratory condenser/resistor tester, new
transmitters, receivers, etc.
80 thru 6 meter 40 -watt pre -tuned frequency multiplier,
.

these

;

17".

*

*

*

STACKPOLE POLYTITE TRIMMER
ELECTRODE CORES

Molded Polytite trimmer electrode core

foi sus have been announced by the electronic components div., Stackpole Carbon
(Continued on page 40)

OVER

36 YEARS

OF RADIO
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ENGINEERING ACHIEVEMENT
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New Products

"HIRE" the BEST
MAN IN THE
BUSINESS!
TO

HELP IN YOUR SHOP

(Continued from page 39)
Co., St. Marys, Pa. Can be used as variable capacitors in high -frequency circuits.
The molded Polytite is said to have a high

dielectric constant. Cores are moisture
repellent and carry a heavy dielectric
coating.
Polytite trimmers may be installed
either across the tuning capacitor or
across the tuning inductance. Trimmers
can be mounted directly to tuning capacitors.
*

*

¡U.,. for keeps!

For Only

Let him show you how to

ELIMINATE
TEDIOUS TESTING
It took one of the best
men In the business-A.
A. Ghirardl-years of time
and thousands of dollars to

Cuts Service
time in

half on

4

jobs out of

5!
Let him

prepare the data you get In
his
RADIO
TROUBLESHOOTER'S HANDBOOK
for only $5.
That's why
this big 744 -page book is
AS GOOD AS ANOTHER
MAN IN YOUR SHOPand an outstanding expert
at that! It eliminates tedious testing on 4 jobs out
of 5! Cuts service time in
half! Enables you to repair cheap sets profitably. Ideal
for training new helpers!
Just look up the make and
model of the radio you want to
fix. Nine times out of ten the
HANDBOOK gives all the detailed data you need-in 2 minutes or less. Clear instructions
tell just what the trouble is likely to be-exactly how to repair
it. Pays for itself first time you
use it. Weighs 41/2 lbs. Covers
specific data for practically every
radio in use. Also, it gives you
hundreds of helpful charts; tuning

*

CLAROSTAT AD -A -SHAFT CONTROLS
An Ad -A -Shaft series of shafts for
standard or tapped controls has been announced by the Clarostat Mfg. Co., Inc.,
130 Clinton St., Brooklyn, N. Y. The
selected shaft is inserted in the slot of
the selected control and given a sharp
blow by hitting it on a hard surface or
with a hammer, whereupon it snaps into

place.

Distributors or Scrvice Men receive a
selection of Ad-A -Shafts for the same
number of Ad -A -Shaft controls on a one for -one basis. Unused shafts can be exchanged for other types, or additional
shafts can be ordered.

CLIPS
For Quick Temporary
Connections

Made in 10 sizes-from the tiny
wee -pee -wee to the 300 ampere
Big Brute.
Offered in both steel and solid
copper.
Red and black rubber insulators
to fit each size.
A complete line with
A CLIP FOR EVERY PURPOSE
Seed for Ire, consoles and callo¡ 8111

1565 E. 31st

Cleveland, Ohlo

alignment data; transformer hints;
tube data; color codes, etc., to
help you repair any radio ever
made
easier, better and faster.

-

give you

a

GUIDE

to Professional

SERVICING
Know

how to make preliminary
trouble checks on complicated jobs?
Know how to analyze ANY circuit
and its components quickly and scientifically? Know just where, when
and how to use all types of test instruments
how to interpret their
readings to track down the trouble?
Nowhere else can you get this kind
of training faster, easier, and at less
cost than in Ghirardi's MODERN
RADIO SERVICING. This 1300 -page
book refreshes you on any puzzling
type of work-prepares you for the
RICH OPPORTUNITIES that only
servicemen with the true
"Know How" of their profession can grasp. 706 il- Money -Saving Offer
lustrations.
720 self -test
Let the Handbook
review questions to make en common Jobs. save time
Let Modstudy easy. Weighs over ern Radio Servicing
train
31 lbs. Only $5 complete you for PROFESSIONAL
-and our

-

5 -DAY MONEY BACK GUARANTEE means
you don't really risk a cent!

work.

only

Use

*

*

*

COASTWISE TEST SPEAKER
A test -speaker unit, Ferret Model 724,
to test speakers and also serve as a substitution for choke, capacitors, coupling,
and resistors has been announced by
Coastwise Electronics Co., Inc., 130 North
Beaudry Ave., Los Angeles 12, Calif.
Voice coil connection permits substitution of output transformers. Rotating
input and field switches on front panel

(Continued on page 42)

Get both big books for
$9.50 for the two.

coupon!

Dept. 577, MURRAY HILL ROOKS. Inc..
Madison Avenue, New York 16. N. Y.
Enclosed find $
for hooks checked,
Ior
send C.O.D. (in U.S.A. only) for this
amount plus postage. If not fully satisfied.
may return books within five days for completef
refund of my money.
D RADIO TROUBLESHOOTER'S HANDBOOK,
($5 ($5.50 foreign)
MODERN RADIO SERVICING $5 ($5.50
foreign)
MONEY SAVING COMBINATION:
big books-over 2090 pages-only $9.50 Both
for
Ithe two ($10.50 foreign).
Name
232

Address
City and Zone

1111MOMM Mil

Featuring Outstanding Values in:
RADIO PARTS
RADIO SETS
RECORD CHANGERS
PLAYERS
HAM GEAR AMPLIFIERS TESTERS
This is it-the new 1947 Concord Catalog-a vast,
complete selection of everything
Radio and
Electronics-thousands of items Inavailable
IMMEDIATE SHIPMENT from CHICAGO fo
ATLANTA-hundreds now available for the firso
time-featuring new, latest 1947 prices. See new
LOWER prices on RADIO SETS, PHONO -RADIOS,
RECORD CHANGERS, RECORD PLAYERS,
PORTABLES, AMPLIFIERS, COMPLETE SOUND
SYSTEMS, TESTERS. See latest listings of stand
ard, dependable lines of radio parts and equip
ment-tubes,conden sers,transformers, relays, etc.
Write for FREE COPY-NOW Address Dept. S-77.
!

TIME PAYMENTS: Write us for details of time payment plan
on Communications Receivers, Amplifiers, Test Equipment,

Radios, Phono.Redìus etc.

Ar
RADIO

State

MMIIMI Ilan MIill

tAFAYEifE RADIO CORPORATION
7, ILL.
ATLANTA 3, GA.
ass Peachtree ft.
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CORPORATION

901 W. JackRRn Blvd.

40

St

Only $5 complete.
5 -DAY
MONEY -RACK GUARANTEE.

COMPLETE

I

MUELLER

Motor Repair
ultinued from. page 32)

phase rsc_ors and to note how they
may be n_paired.
If the motor fails to start the trouble
may be:
1. Otcn running winding: This may

be discovered by testing the winding
with a nst lamp. If the lamp fails to

light the winding has an open circuit.
2. Open starting winding: Three practical tests show whether the starting
winding has an open circuit. One
method is to connect a motor to the
power ine. An open circuit in the
starting winding will cause the motor
to hum. A second test is to turn the
rotor manually. This may be done by
winding a cord around the motor shaft,
as in Fig. 24, and pulling the cord so
that the rotor turns. When the motor
cease; t turn the power -line switch is
turned wn. If the motor continues to
run, the trouble is in the starting -winding circuit. The third test for discovering an open circuit in the starting
winding is to use the test lamp. If the
circuit is found to be open, the trouble
is in either the centrifugal switch or
starting winding.
3. Grua nded winding: This is checked
by means of a test lamp and repaired
A
by reinsulating or rewinding.
groundeal winding may cause a shock
if touched and is therefore dangerous.
Double Co .9vd Lent Sr

6 PokRon

Sped Swrch

B Pole Run

Poi» St

2

TYPE
CRO-3A

EXTRA SENSITIVITY

in this
GENERAL ELECTRIC
OSCILLOSCOPE
over and above ordinary
requirements-sensitivity for special or unusual problems-sensitivity
SENSITIVITY

that makes the CRO-3A must equipment on every serviceman's bench.
Built to do a wide variety of jobs
and do them well, the CRO-3A has
been designed for simple, easy operation. All controls are conveniently
located on the front panel; a daylight
viewing screen gives excellent visibility without strain; sweep rates from
20 to 30,000 cycles per second, adjustable by a 7 point switch with
vernier for fine adjustment. Portable,
the unit is housed in a welded steel
case in gray wrinkle finish with etched
aluminum front panel. Weight: 25 lbs.

Here are the jobs the
CRO-3A can help you
to do more rapidly:
Routine service work
Study wave shapes and
transients

Determine peak voltages
Trace electronic tube
characteristics
Determine the speed of
small motors at no load or
unknown frequencies, when

used with a Beat -Fre-

quency Oscillator of
proper design.

New Free Booklet on
FM Servicing available.

For more information on the CRO-3A and other quality service test
equipment write: General Electric Co., Electronics Department,
Syracuse 1, New York.

GENERAL

ELECTRIC

Usually a fuse will show before any
damage is done.
4. Burned or shorted winding: This
will cause the motor to smoke cr a fuse
to show. A burned winding is easily
recognizable by its smell and its burned
appearance. Repair is by rewinding

SDN Pbose Motor

only.
5. Open circuited over device: Some
motors are equipped with one overload
device consisting of a bimetal element
that will expand when heated and cause
Figs. 21, 22, 23 and 24. Connections of a two
speed split -phase motor are shown in Fig. 21.
is
grounded
winding
a
if
How to determine
is illustrated in Fig. 22. Fig. 23 shows the
compass method of testing a motor for reversed
poles. Fig. 24 shows how to start a motor
by mechanical means.

164 F8

associated contacts to open. This device
is connected in series with the motor
and its contacts will open if the motor
is overloaded or if for any other reason
too much current flows through the
winding.
6. 1G'orn or tight bearings: Bearing
troubles frequently develop in motors
after they have been in use for a considerable time. A worn bearing may
be discovered by attempting to move
the shaft up and down by hand. If the
shaft moves it indicates a worn bearing or possibly a worn rotor shaft. In
either event new bearings are required.
7. End brackets improperly mounted:
When an end bracket is not fastened

(Continued on page 42)
SERVICE, JULY, 1947
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Motor Repair
(Continued from page 41)
securely around the entire edge of the
motor frame the rotor will be very difficult to turn. The end bracket should
sound solid when tapped gently with a
mallet or lead hammer and should fit
the stator perfectly at all points.

.Motor runs slower than normal speed:

'P

MULTIPLEX

A motor that does not attain normal
running speed is likely to have one or
more of the following defects Short
circuit in the running winding ; running
winding remaining in the circuit ; reverse running winding poles ; incorrect
:

°HM

-

MI133pM

This is your instrument for all day, every day use.
The Multiplex Model 458 is a rugged, accurate, portable, bench -type V.O.M. built to high industrial
standards by one of America's pioneer makers of
test equipment.

stator connections, and worn bearings.

Motor runs hot:
All Popular Ranges
Volte D.

C..'.0-5/10/50/100/500/2000

...

Multiplex Features:

Volts A. C
0-12.5/25 /125 /250 /1250
Milliamperes D. C
..0-1/10/100
Milliamperes A. C
0-2.5/25/250
Ohms Full Scale 1000 /200,000/2,000,000
Ohms Center Scale.... 50/2250/22,500

Big 5W d'Arsonval movement meter. 1000 ohms
per volt. Multipliers accurate within 1%. Rotary
range selector. Copper oxide rectifier for A.C. range
accuracy. Priced remarkably low for $
an instrument of this quality-only.
6-NET Output
See Your Jobber or Write for Bulletin

00

-5 to

+55 Decibels

458

CHICAGO INDUSTRIAL INSTRUMENT CO.
536
West Elm Street

A motor may become excessively hot
after running a short time because of
Shorted windings grounded winding
short circuit between running and
starting windings worn bearings, or
:

:

;

;

overloading.

Noisy motor:
There are several reasons why a split phase motor may operate with much
noise, the most common of which are
Shorted winding ; improperly connected
poles worn bearings worn centrifugal
switch, or foreign material in the motor.
:

;

;

Chicago 10, Illinois

New Products

LOOK

(Conti ,:ied from Page 40)
permit matching to single or push-pull
output tubes.
Has a 6" p -m speaker.
*

wane

A four -stage v -t -v -m signal tracer has
been developed by Precision Electronics,
Inc., 641-643 Milwaukee Ave., Chicago
22, Ill.
The unit, model 250, uses one 6AT6,
one 6SJ7, one 6LS7, one 6K6 and one 5Y3.
Input capacity said to be 3 mmfd. Probe,
7"x%" dia. Frequency range from 20
cycles to 300 mc.

THE WARD PRODUCTS CORPORATION
1523 EAST 45th STREET, CLEVELAND 3, OHIO

EXPORT DEPARTMENT: C. W. Brandes, Manager,

IN
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CANADA: Atlas

Radio Corp.,

SERVICE, JULY,

*

PRECISION ELECTRONICS
SIGNAL TRACERS

Ward FM antennas stand head and
shoulders above the field for value. Available in straight or folded dipole types
(with or without reflector kit), they adapt
easily to varying individual requirements.
Providing the maximum electrical efficiency needed for finest FM reception, they
are easy to install securely. Their trouble free operation assures you extra profits.
'Write for free catalog today.

LON

*

540 King

4900 Euclid Ave., Cleveland 3, Ohio
Street W., Toronto 1, Ontario, Canada

1947
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TV Power Supply
Continued from page 13)
full
but are really making use of the
peak to peak value of the sine wave
instead of only half. If V2 is now connected into the circuit, the voltage between point C and ground will charge
capacitor C2 to the peak -to -peak value
at this point, which is twice the voltage otherwise available. This voltage
causes electrons to flow around the circuit, as shown by the solid arrows.
With similar type circuits it is possible to triple, or quadruple. However,
a separate filament supply is required
for each tube, and the load current
that can be supplied becomes less as
the multiplication increases.

CLAROSTAT

KIT No. 4

In Fig. 4 appears a voltage quadin
rupling power supply circuit used
voltoutput
The
receiver.'
a projection
is
age obtainable from this supply
that
noted
be
will
It
30,000.
about
there are four separate filament windings, and the secondary winding is
not separate, but is an extension of the
plate winding, thus acting as an auto
transformer.

*

The use of the Kickback or Flyback
type of power supply is rather specialized inasmuch as this type can only be
used in television receivers incorporating magnetic -deflection systems. This
type of supply is unique in that it
makes use of energy within the receiver which would normally be lost.

Hundreds upon hundreds of
volume control replacements
were analyzed. And Clarostat arrived at the minimum number of
types for the maximum number of
standard set replacements. And

Kit-servicing
th_s is it-the No.
upwards of 95% of standard
4

radios.

..

.
CONTENTS
selected volume and tone controls
al most popular ohmages and taps.
9 selected AD -A -Switches. Both S.P.
and D.P. types.
4 Glasohm (glass -insulated flexible
resistors) for use in tight spots.
PLUS Authorized Service plaque.
17

PLUS Volume Control Selector. PLUS

latest Clarostat catalog.
All packed in handsome steel cabinet
-free of all advertising labels.
A total value of $29.65 list, for only
$17.79, your net cost.

* Ask Your Jobber ..

Flyback Supply

.

Order this "special" today-before
the supply runs out. At least ask for
latest Clarostat catalog listing widest
choice of resistors, controls and resistance devices. Or write us direct.

To understand the principles of operation of the kickback supply it is
necessary to review briefly what takes
place during the scanning of a television picture. Each complete frame
which is scanned is made up of 525
individual scanning lines. The scanning electron beam starts at the upper left hand corner of the screen and
moves relatively slowly to the right
hand side at the same time, dropping
very slightly. When the beam reaches
the right side it is extinguished and
quickly returned to the left side. This
quick return is the flyback period,
which is used to produce the high voltage. To bring about this scanning procedure it is necessary that a sawtooth
wave of current be passed through the
horizontal deflection coils.
Studying the schematic diagram,
Fig. 5a, and to the applied wave, Fig.
5b, it will be seen that the trace time
2D. W. Pugsley, Postwar Television Receiver
Design, G. E., A.I.E.E., Technical paper; Jan.

1947.
CL11USTAT MFG. CO., Inc.

285.1 N.6ti St., Brooklyn, N.Y.

(Continued
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The last word on

technical tube data
No other tube
handbook provides as much
up-to-the-minute

technical data

on tubes as the

RCA HB -3

Handbook. Sold
on a subscription basis, it's been
"the bible of the industry" for over
15 years.You get three de luxe looseleaf hinders full of operating data,
characteristic curves, socket connections, and other useful information. Supplementary sheets with new
or revised data are issued during
the year.
If you're looking for more business in your community, you'll find
the HB -3 Handbook and Cunningham tubes a big help. SEE. YOUR
CUNNINGHAM DIISTRIBUTOR
FOR BOTH.
For more service-TURN THE PAGE

Qunningiam
Electron Tubes
A

product of

RADIO CORPORATION

OF

-

AMERICA

Harrison, N. J.
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CAPITOL RADIO

Tube News

ENGINEERING INSTITUTE

(Continued from page 18)

-Where the Professional Radioman Studies

cathode or self -biased circuit it is
essential, except in push-pull circuits
or
where degeneration is desired,
that
the cathode resistor be bypassed with
sufficient capacity so that no appreciable a -c impedance exists between
cathode and grid return.
G, GT and GT/G Tubes

Tubes are often classified according

Get Your Foot
in the Door...
PREPARE FOR MONEY -MAKING

OPPORTUNITIES IN SERVICING
CREI Home Study Courses in Practical
Radio-Electronics and Television
Will
Equip You to Do a Better Job-Enjoy
a More Secure Future-Start
a Business
of Your Own.

Foresighted radio servicemen are looking
ahead to the future. A future that has
limited opportunities and real profits unthose who have the "KNOW-HOW" for
service the new types of broadcast to
television receivers-and the multitude and
of
complicated communication and
equipment being installed in citieselectronic
and industries everywhere.
Your own field, that just a few years
ago was
confined to the servicing and maintenance
of simple
AM receivers, has expanded so
fast,
and
in so
many directions, that it is doubtful
if many sincere servicemen can say
they are fully qualified
to meet present-day demands.
Now is the time to equip yourself
with CREI
up-to-date, radio -electronics
with new developments and training to keep pace
new
techniques.
This
is the same practical
home study training for
which thousands of professional
radiomen have

enrolled since 1927.

It's up to you to decide whether you
will be
"screwdriver" mechanic
or a trained service tech-a
nician. It costs you nothing
but
a
moment's
time
to find out by sending for
complete, free details.

Veterans!
CREI Approved Under the
MAIL COUPON

1." 8i1l

FOR FREE BOOK
If you are a professional
man and want to make radiomore
money, let us prove
to you we
have the training you
need. To

help us intelligently answer
inquiry-please state briefly your
your
background of experience,
tion and present position. educa-

Capitol Radio Engineering Institute
16th

I

& Park Rd., N. W., Dept. S-7,
Washington 10, D. C.

Gentlemen: Please send me your free
"CREI Training for Your Better booklet,
Job in
RADIO -ELECTRONICS", together with
full
details of your home study training.
I am
attaching a brief resume of my
experience,
education and present position.
Check
Course

Practical Radio Engineering
Television Engineering

I am
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turer.

Battery Tubes

There are two general groups of
battery tubes: group designed for 2 volt operation and the newer group of
1.4-volt types. The former are now
employed primarily for replacement
purposes and their characteristics are
quite well known. The latter both in
GT/G and lock -in construction are
widely used in all forms of battery receivers and several special features are
outlined below.
The 1.4 volt group of battery tubes
is of particular interest because of the
economy afforded in power supply requirements and the reduction in space
which is possible. These tubes have
been designed especially for economical operation, non-microphonic
action and long life. With the exception of the output types, the tubes are
designed for zero bias operation, thus
simplifying circuit applications and
reducing couplings to some extent.
Since these tubes are of the direct heated filament type there may be
some small variation in contact potential which, in some instances, may result in slight variation in sensitivty

GT/G.

Two kinds of octal bases are employed on GT and GT/G types. Rectifier and output types are equipped

ES I CO
CCG. U. 9.

p,.r,

OfF

Esico soldering irons and soldering appliances have
been standard
equipment in industrial plants thruout the country during
the
past twenty years.
They have served equally well in the Service Industry.
ELECTRIC SOLDERING IRON CO., INC.

Street
Zene

G type tubes are glass tubes
which
are, in most cases, identical or very
similar in operating characteristics
to
many of the regular types. The bases
are of octal design with a bakelite
locating lug while the top caps, if required, are of the miniature style. In
these respects the G tubes resemble
metal tubes.
A smaller version of the G tube is
the GT style designed for use where
tubes of this, size are desired. For
most GT types the characteristics are
esentially the same as for the G type
equivalent. All GT tubes are equipped
with octal bases and a tubular bulb is
employed. The suffix GT is derived
from the hase used on G types and
tubular T style bulb. Reduction in
physical size is secured through the
use of a shorter stem.
Because of the similarity in characteristics between G tubes and the
corresponding GT types it is usually
possible to interchange GT for G tubes
and vice versa if space permits. Consequently, many G types have been
discontinued as such, the GT style
adopted, and the tubes bulb -etched

Available at All Good Distributors

Practical

Name

City

to their general design and construction.

with an all bakelike base as on G
tubes. Converters, r -f and i -f types
have metal shell bases, that is, a combination of a bakelite wafer to which
is fastened a metal shell which is
cemented to the glass bulb. The metal
shell serves as a part of the shielding
and is connected to pin 1. This arrangement often permits GT/G or GT
tubes to be substituted for equivalent
metal types. Slight realignment of
tuned circuits may be required to secure correct performance. If additional shielding is necessary on
GT/G tubes an external shield can be
slipped over the metal shell. Other
GT/G types may have one or the
other style of base described above,
this being optional with the manufac-

State

f

entitled to training under the G.I. Bill.

3147 West Elm St., Deep River, Conn.
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NEW! SENSATIONAL!
1

KIT by TRANSVISION
2" TELEVISION
IN TELEVISION VALUE!
It's TOPS

a magnificent 12"
Again! Transvision leads the field with
rapid assembly. See it.
television kit engineerei for easy.
shatterill
set
superb
tis
of
t perf sance
har it!
of televisitl quality ti and value.
all your previoousaINconceition
TELEVISION!
It's the TOPS
This new Kit is ar.ailable in two models:
Picture
STANDARD MODEL: Has. 1.2"
Picture size
Tube (magnetic tyre
10")
x
VA:"
75 s bare inches,
nosy on
Receives all television ct.amiels
the air with provision for at'rransvision
no
channels
new
extra
-.a-...i
facto -Y to add
xtra
.
c
cost (except shippirg charges)
definition
band width for fall picture
potential
anode
second
volts
9000
3
stages
for brightness and zontras_ pre tuned and
p stages
picture LP. .
detector for
altgred I.F. coils . . . Ratio P.M.
Sound
sound provides High Fidelityand 12" pic22 tubes
reproduction
sensipicture
maximum
.
tube
ture
sta.
.
tivitg (aPProx. 50 microroltsl
bilized synchronizing circuits . to minimize
over-all
interference on picture 18" deep x 18"
chassis size 20" wide x
finest quality pretested parts
.
higt
-----.._ '
thro-aghout... complete with SPECIALLY
,nd 60 feet of lead-in casle.
the
DES f;t.ED Folded Di -pole Antenna
same
includingtheF.k1. bande. s and
DE
tuningfeatures
continuous
M50-16mc
switch
FEATURES:
LztEADDITIONAL
stations and P.M.F.5í. sound-finish, cabinet
R.F. singe on all
13 .d -c
hi. receivers. Beautiful furniture
as P.M.rec
proc.d-c ton cut off unused tubes when used
information write to:
further
for
or
avai atB
See your local distributor,
New Rochelle, N. Y.
-2ANSVISION INC., Dept. S, 385 North Ave.,
.

teiai.
.
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Tube News

(Continued from page 44)
between tubes of the same type if the
grid return is made directly to minus
filament. It is recommended that a
resistance of at least .5 megohm, suitably bypassed, be connected between
the grid return and minus filament.
If these tubes are employed so that
avc voltage is applied to the grids,
the resistors used for isolation and
diode load will be sufficient.
Since the filament wire employed
in these tubes is extremely small in
diameter, some precautions may be
necessary to prevent filament vibrations resulting mainly from acoustic
and mechanical feedback from the
speaker to the tubes and chassis.
Therefore, it is preferable not to
mount the speaker directly on the
chassis. A further point to bear in
mind i the fact that the permanent
magnet of the speaker produces a
strong magnetic field which may influence the electron stream in tubes
that are in close proximity to the
magnet.
[Data courtesy Sylvania]

ityfron 64R5 and 12Aí5
Two NEW TUBES have been announced
by Hytron ; 6AR5, a miniature version

For faster

shipments-

for future business

of the 6K6GT, and 12AL5, a twin
diode.
The 6AR5 is a miniature -pentode
power amplifier designed for use in
the output stage of automobile and a -c

receivers. In new equipment applications, the 6AR5 is a replacement for
6K6GT.
Heater potential, 6.3 volts heater
current, .4 ampere.
;

Maximum Ratings, Design -Center
Values

Plate potential, 250 max.; screen
grid potential, 250 max.; plate dissipation, 8.5 max. watts; screen grid
dissipation, 2.5 max. watts; peak
heater -cathode potential, 90 max.
Maximum control grid circuit resistance: For fixed -bias operation, 0.1
megohm; for cathode -bias operation,
0.5 megohm.
The 12AL5 is a high-perveance,
twin diode having a miniature button
7 -pin base. Because of its high perveance, the 12AL5 is suitable for use
as a detector in circuits utilizing wide band amplifiers. It is intended for use
as a discriminator, ratio or diode detector avc diode, clipper or low -power
rectifier. Each diode unit, shielded
(Continued on- rage 46)
;

For faster, surer shipments, Cunningham

has designed a good-looking special
gummed label that is businesslike. You
can get this label in quantities at low
cost with your name imprinted side -by side with the famous Cunningham trade
mark.
And for future business, Cunningham
has developed a file card that makes it
easy for you to keep an accurate, up-todate customer record for follow-up.
Build your business around Cunningham tubes and sales aids. AND ALWAYS
KEEP IN CLOSE TOUCH WITH YOUR
CUNNINGHAM DISTRIBUTOR.
For more sales-TURN THE PAGE

Qunningham
Electron Tubes
A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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tube News

Cable Kif
Rubber Drives

Alignment Kit
Speaker Shims

(Continued from page 45)
G -C

SERVICEMEN'S
DIAL CABLE

from the other, has its own plate and
cathode base -pin connections and can,
therefore, be used independently of the
other or combined in parallel or full The resonant frewave circuits.
quency of each unit is approximately
700 megacycles. The 12AL5 is a replacement for the 12H6GT.
Heater potential, 12.6 volts heater
current, 0.15 ampere.

KIT

#1

Contains four 25 ft.
spools of popular dial
cable-42 strand. with
assortment of eyelets
anti clamps.
77 -SE.

No.

List

quality
live rubber
Best

;

According to no less an
authority than the General Electric Co there
are ELEVEN MOTOR OPERATED DEVICES
in the average moderate income American home!
Many large homes have
twice this many motors
in washers, refrigerators, oil burners, cleaners, fans, clocks, shavers,
mixers, etc. Be the man
who can repair
dtas%t`_,
them! It's a log-ical addition to any

Maximum Ratings, Design -Center
Values

-

ELECTRIC
MOTOR REPAIR
f

R d

iness!

Max. rm_, plate potential per plate,
117; max. peak -inverse plate potential,
330; max. peak -plate current per
plate, 54 ma; max. d -c output current
per plate, 9 nia; max. peak heater cathode potential, 330 volts; min. total

effective plate -supply impedance per
plate, 300 ohms.

bus-

This big book
shows you how

-

Roz,nov9

/-every

step of

the way

TV Power Supply
(Continued from page 43)

complete

It Pays to Specialize in
SOMETHING

DIFFERENT!

ELECTRIC MOTOR REPAIR-the

big new

by the publishers of
famous Ghirardi Radio -Electronic books
you motor repair work at
home-quickly--in spare time. Written by a leading rotational school
instructor, it explains every detail Of
book

--teaches

motor trouble diagnosing. Tells exactly
how to handle all types of work from
minor repairs and adjustments to complete rewinding. Corers a -c and d -c
motors, synchronous motors and generators and mechanical and electrical
control systems.
Based on what you can learn from

this

580 -page book alone, you can

train

for prompt, profitable service on practically any type of electric motor In

cmmon use.
Everything

is easy to understand.
problems explained step by step in
BOTH text and over 900 special illustrations. Quick reference guides show
exactly how to handle specific jobs.
Ideal, either for beginners or for daily
bench use in busy shops.
Train now for big money in an uncrowded, wide-open field!

All

BORROW IT FOR 5
FULL DAYS!
Practice

front

REPAIR for

5

ELECTRIC MOTOR
repairing your own

days

home motors or those of friends. If not
more than satiated, ratan; book and every
cent will be cheerfully refunded. Send coupon nom

!

Dept. S-77, Murray Hill Books,

Inc.,

232 Madison Ave., New

N. Y.

York

16,

Enclosed is $5 ($5.50 outside U.S.A.) for
ropy of ELECTRIC iNvOTOR REPAIR hook;
send C.O.D. for 65 plus postage (no foror
eign C.O.D.'s). In either event, if not satisfied, it is understood 1 may return book in 5
days for complete refund of my money,
a

Name
Address

City & Zone

State

Em
46

am ma am

drives

O®®
Olsen, Kennedy, Emerson, etc.
of 25 assorted drives. List

SWEDISH
STEEL SPEAKER
SHIMS

espe-

cially made for
Atwater Kent.
A.C.A., Stewart Warner.
No. 1025-Box
$1.50

G -C

-

radio

64.76

G -C

RUBBER
DRIVES

I

between X and Y causes a slowly increasing current through the portion
of the scanning transformer from terminal 2 to terminal 1, creating a slowly expanding magnetic field. At the
time Y (Fig. 5b), tube Vt is suddenly
cut off and the magnetic field is free
to collapse at a very high rate of
speed. This rapid collapse causes the
primary of the transformer to break
into oscillation at its natural resonant
frequency of about 100 kc. The oscillations are permitted to continue for
only the positive half cycle in the primary after which they are damped out
in a controlled manner. However, this
positive half cycle which is developed
between terminals 1 and 3 is in the order of 9,000 volts. This positive 9,000
volts is applied to the plate of the 8016
and rectified. Filtering action is accomplished by the use of a 500 mmfd
capacitor, and thus eliminates the possibility of a dangerous shock. Terminal
2 is approximately a center tap, and
therefore, only about 4,500 volts is applied to the plate of the 6BG6G, and
prevents the tube from arcing back
from plate to cathode. The 6BG6G is
actually a 807 tube which is built to
much higher standards and specified
for television operation. As with the
r-f supply the amount of voltage developed is a function of the Q of the
primary. To assure a very high 0.
the transformer cores are made of thin
laminated iron or powdered iron. The
powdered iron has the advantage of
lower cost and also does not sing at
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The best shims for cen-

tering voice coils.
steel

With

adjustments
made in a few
minutes. Made of Swedish Steel. Very flexible,
a permanent tool. Kit consists of 4 sizes, gold can

sltints

be

lettered

snap

shims to
No. 701

kit.
List

case.

il
',

_S

,

SgtelSa

won

16

vet1

SWMtI

4f'

650

G -C No. 5024

PROFESSIONAL ALIGNMENT KIT

A complete Alignment and neutralizing kit in
leatherette ease. Kit contains 30 different
tools, can completely senice any set. Handy
$19.95
to carry in roll type case. List
Products are available at
G -C
distributors
leading
Write fur the new G -C 147 and Hardware
Catalog of over 4000 items

RADIO

DIVISION

DEPT.

F

Mfg. Co., Rockford, III., U.S.A.

GENERALCEMENT
Manufacturers of over 3,000 products
Sales offices in principal chies

S.S.S.
"Servicing by Signal Substitution"
Learn

about this modern dynamic approach
to radio servicing with ONLY BASIC TEST
EQUIPMENT.

... Fully

described in a 120 page book
available from your Precision Distributor or
factory at 35¢.
...Schools are invited to inquire regarding
quantity orders from our Educational Division.

PRECISIONI

APPARATUS COMPANY INC.
ELMHURST 1, N. Y.
RADIO

Manufacturers of Fine Test Equipment
TELEVISION
ELECTRICAL
LABORATORY

the applied frequency of 15,750 cycles.
Filament power for the high -voltage
rectifier tube is obtained from a few
turns of wire coupled to the primary of
the transformer.
The use of either type of power supply has a number of important advantages in cost, weight, and efficiency.
And particularly important is the fact
that the possibility of deadly shocks
are eliminated, thus making the equipment more practical for home use. Future equipment will see the wide usage
of these high -voltage power supplies.

F

-M Antennas

$U/LT FOR
SERV/CF

(Continued front page 17)
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Accurately TESTS
ALL F.M. CIRCUITS
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MODEL 406 ELECTRONIC

VOLT OHMMETER
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Invite comparison of this Instrument with any at any prise
for appearance, ruggedness. accuracy. stability. 0-1 to 1.000 volts
A.C., D.C.. 0.1.000 meg.
ohms. Pen -type dual -diode A.C..
Jobber
buy. Send for
probe. No sutras
Cinti. details or order toddy
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CLIPPARD INSTIRUIMENT LAB., Inc.
129 Bank St., Dept. 7, Cincinnati 14, Ohio

Therefore, every transmission line has a characteristic or
surge impedance which acts as a pure
resistance the value of which depends
on the construction of the line.
If a transmission line is terminated
in its characteristic or surge impedance, it is equivalent to an infinitely
long line and there will be no standing waves or reflections along the line
and the line is said to be non -resonant.
The input end of a transmission line
that is terminated in a resistance equal
to its surge impedance will appear as
a pure resistance having a value equal
to the characteristic or surge impedance of the line.
However, if the transmission line is
not terminated in a load that equals
the surge impedance of the line, then
there will be standing waves produced along the line which may result in a serious loss of signal between
the antenna and the receiver, depending upon the amount of mismatch between the load impedance and the
surge impedance of the transmission
line.
For maximum transfer of power
from the source to the load, it is necessary that the load impedance he
equal to the source impedance. When
the average resistance at the center of
a half -wave dipole varies from about
72 to 100 ohms, the antenna input circuit of the receiver is designed for an
impedance of about 100 ohms, so that
there will be a maximum transfer of
energy from antenna to receiver.
The transmission line is usually
balanced to ground by means of a center tap on the primary of the antenna
transformer so that any noise signal
(Continued on page 49)

Mural Displays
Sell Service
These outstanding new
Mural displays are scientifically designed to create
a modern, selling atmosphere in your store. They
will give your store more
sell per square foot. Each
is silk-screened in rich oil
colors on heavy, washable
stock. They are fadeproof
and are easily applied to
walls, windows and panels
with cellulose tape.
Available in either vertical or horizontal form,
these exciting displays
will brighten up your place

of business, emphasize

AT RCA SERVICE CLINIC
Frank M. Folsom, executive vice president in
charge of the RCA Victor Division, discussing
with
a new type of peak -to -peak probe, used
the RCA Advanced VoltOhmyst, with a group
representatives
of RCA midwestern distributors'
at a recent 5 -day training clinic on RCA laboraJ.
tory measuring equipment in Camden, N.
Radio
Group, left to right, are: I. O. Shepard,
Specialty Co., Detroit; A. O. Gray, Radiolab,
DisKansas City, Mo.; P. E. Wise, Associated RCA
tributors, Indianapolis, Ind.; D. G. Knodle, L. A.
Mich.;
Detroit,
Victor Distributor Corp.,
Goodwin, manager of the RCA Test and Measuring Equipment Sales (behind Mr. Goodwin
is E. Pond, K.aus Radio and Electric Company, Peoria, Ill.) N. E. Salisbury, Radio Specialty Co., Detroit; W. L. Garrett, RCA's Chi;

cago office; J. W. Rothermel, Taylor Electric
Co., Milwaukee, Wise.; Frank M. Folsom;
(behind Mr. Folsom is R. L. Jansson, RCA
Victor Distributor Corp., Chicago); V. T. Peterson, Welker-Jimieson, Inc., Chicago; L. F.

RCA service clinic meeting.

Weelterman, Interstate Supply Co., St. Louis,
Mo.; and F. Kacsmer, Cameradio Co., Pittsburgh, Pa.

your services, and identify
you with the famous Cunningham brand. Get one
from your Cunningham Distributor today.
For
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Servicing Helps
THE

USE OF MULTIPLE INPUTS for
mixing and switching has become a
feature of most p -a systems.
The simplest method, two inputs,
usually provides for a microphone and
a pickup. The design of the system
depends on whether mixing or switching are to be used.
A typical switch -type input system
appears in Fig. 1. Used are two jacks,
two volume controls, and a single pole, double -throw switch. The volume controls are usually of the .5 or
1-megohnl type, providing high -impedance inputs for use with high -impedance type devices.
Fig. 2 shows a mixer -type input.
Here we have a twin triode tube. With
this mixing method the output of one
circuit may be gradually faded into the

other.

Resistors (.5-megohm) have

been placed between the plates of the
triodes and the coupling capacitor to
reduce distortion level. These resistors also affect a reduction in stage
gain this is due to the low plate impedance of triodes. In this mixing
;

Fig. 3. Where more than two input mixer circuits are required, or where high stage gain is
necessary, pentodes should be used, as shown.
No plate -isolating resistors are necessary, since
pentode plates are high impedance. Common
screen and cathode resistors may be used, since
there is no danger of feedback. However, resistance values should be reduced, and wattage
ratings increased, depending on the number of
cirpuits supplied.

system we also have high -impedance
inputs. Where a low -impedance input
is necessary, a transformer (dotted
form in Fig. 2) is connected ahead of
the input control.
Where more than two input circuits
are required, pentodes are preferred.
A typical circuit is shown in Fig. 3.
Common cathode and screen -grid circuits are usually employed, since there
is no danger of feedback. The gain
of the individual circuits may be reduced somewhat, but the stage gain
will still be relatively high.
The circuit of Fig. 3 may be combined with that of Fig. 1 to produce
still more input combinations. The
advantage of the circuit of Fig. 3 over
that of Fig. 1 is that the source voltage may be opened without resetting
the controls.
Fig. 2. A multiple input circuit of the mixer
type. A twin triode is used, with the input
circuits feeding individual triodes. An input
transformer for low -impedance sources is shown,
in dotted form, ahead of the channel. Two isolating resistors, between the individual plates and
coupling capacitor, serve to reduce stage distortion. This is necessary in view of the low
plate -impedance of triodes.

Fig.

1. A simple form of multiple input circuit.
A double -throw single-pole switch is used to
switch two inputs into a common first audio
stage. The input circuits shown are high impedance types.

.5 MEG
O

5 MEG

WANTED SERVICEMEN ALSO
SERVICE ORGANIZATIONS

INSIDE DOPE
ON

for television sets in all television cities from New York
to Los Angeles. Experienced. Apply in writing describing
experience in full.

IDEAL AMPLIFICATION
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POWDERED IRON CORES
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CAPACITORS
and

-M Antennas

(Continued from page 47)

RE°SISTORS

picked up by the line will cancel out.
From the foregoing it is evident
that for the maximum transfer of signal from the antenna to the receiver it
is necessary that the surge impedance
of the transmission line match the input impedance of the receiver at least
fairly closely, and also that the input
impedance of the transmission line
match the impedance at the center of
the dipole.
Installation of F -M Antennas

...

the Fos tive
A 'w st of the knob
wink cf he ndicator eye , .. o glance
at tie ai 3, easy -to -read dial throegt the
precis ar pointer .. another glance at
the meltipl er switch-and you ve got
your capoc Lance or resistance reacing.
Power fcctcr and leakage readings also
availa7le weh equal simplicity. Checks
for sts,rts and opens. It's all dole in a
jiffy- yet .wth real ac:uracy.
That's v-hct you get in the Aerovox
Model 75 Ccpacìtance-Resistance Bridge
just er egged from the Aerovox Engineering L. borotory in response to the demand fcr a simple, accurate, mcderotepricec it strunent for use ist service hop,
laboretcry, or out in the field. vom just
can't aforf to get along without it in
this frost moving postwar era!
.

you Aerovox distributer or ver to us
for the 'Jiffy Checking" descripivs bullet'n. Bove your distributor show you
this pis runent and try ;t for 'socrself.Ask

YoJ'I wont to take one with yoc!

The first step in installing an f -m
antenna is to make a survey of the
location and check on the line -ofsight of direction between the f -m
station and the receiver and also determine the location of possible noise
interference sources. It is also necessary to determine what the length of
the transmission line is to be. If over
100' it is advisable to use a low -loss
line, such as a coaxial line, unless the
antenna is in a location where the signal strength is quite high.
As a general rule, the antenna
should he as high as possible and as
far from any noise source as feasible,
always bearing in mind that the longer
the transmission line the greater will
be the line loss. In residential sections, a height of from 30' to 40'
above the ground or 10' to 20' above
the roof is, in most cases, satisfactory.

INDUSTRIAL APPLtCATi©®S

,7

AEROYDX CORP.,NEW BEDFORD,MASS.,U.S.A.
Export:13 E. 40th St, NewYorkl6, N.Y. Cable:'ARLAB'
In Canadí: AEROVOX CANADA LTD., Hamilton, Ont.

There's money in

Warranty Service
The fact that fewer
faults are showing up
in receivers now being

produced has led

a

number of service organizations to enter
into warranty service contracts with
local distributors and dealers. Such
contracts can be profitable from the
servicing angle because a fixed amount
per'receiver is paid the servicer-a fee
he retains in any case.
In actual dollars and cents, the individual receiver fee is small. But because
only a small percentage of the receivers
actually require service during the warranty period, the over-all fee averages
out to a substantial amount for each
receiver serviced. And for those receivers which do require diagnosis and
repair, the majority will be comparatively easy jobs, calling for a minimum
expenditure of time. Such activity, too,
helps to increase your active customer
list for additional sales and service.

Urservice

One of the greatest sources of interference to f -m signals originates in
automobile ignition systems. It is accordingly desirable to locate the antenna as far from the traffic stream as
is practicable.
Where it is desired to receive more
than. one f -nt station, which is the
usual case, the dipole antenna should
be orientated for a satisfactory signal
from all f -m stations. The position
where the best signal strength can be
obtained will be found by slowly turning the antenna in one direction and
then in the other direction, while
checking the results on the receiver.

Most f -m transmitting stations now
horizontally -polarized antennas.
This means that the elements of these
antennas are horizontal or parallel to
the ground. The receiving dipole
use

_..

...

Automobile Ignition Troubles

Horizontally Polarized Antennas
R .eADIO'ELEL i i\VNIC

JOHN RIDER SAYS

Qunningham
Electron Tubes
A product of
RADIO COF'.PORATION

OF

AMERICA

Harrison, N. J.

(Continued on page 51)
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OLSON PRICE GUIDE
A 64 -page booklet illustrating and describing battery eliminators, books, chemicals, crystal cartridges, tools, knobs,

TUBE BREAKAGE
Avoids Burning of Hands

ENDS

eb

e

microphones, phono equipment, speakers,
receivers, wire, switches, plugs, lamps,
tubes, coils, capacitors, resistors, etc.. lias
been published by the Olson Radio Warehouse, Inc., 73 E. Mill St., Akron, Ohio.

Saves Time and Work

ve. AMO

TRI -CORE SOLDER DISPLAY

The Tri -Core & Core Solder Division,
Alpha Metals, Inc., 363 Hudson Avenue,
Brooklyn 1, New York, have packaged
one -pound spools of solder in handy cans,
and placed the containers in a display
container. Both tri -core and acid-core
solder spools are available in the display
setups.

leietieteete
TUBE PULLER

,

With the growing use of
miniature tubes
. radio
men have been seeking a
handy tube -saver like this!
Now ... with the AMO ...

Makes it Easy
to Remove or Insert
MINIATURE TUBES

miniature tubes can easily be
extracted from sockets or inserted
in hard -to -reach
places . . without fear of

such as 6A95, 5085, etc.

...

AMO is simple to operate. W hen
extended in the finger tips, it
can reach places where fingen
alone would find difficulty. To
extract tubes, simply press AMO
down on tube, and lift up. Tube
is then released by pressing release button. To insert tubes into
hard -to -reach places, place
tube in AMO holder, press into
socket, and release. That's all!
Made with heat -resistant rubber cap, aluminum body, and
handy thumb -operated plunger
release.

breakage, burning of hands,
or loss of time!

Because the AMO is so handy and so
durable
. because
it is so usable
again and again and costs so little
no

radio man should be without one!

...

Let this marvelous tool build profits
for you. Order now-or write for further
information. Available at established

distributors.

Made by Oliver' Tool Co., Chicago 39

for Just
a Little!

510 N. Dearborn Si., Chicago 10, Illinois

school. In 1944 Mr. Rietzke was elected
president of the National Council of
Technical Schools of which he is a
founder. He has just been reelected for
his fourth term. He is a past chairman
of the Washington Section, IRE, as well
as first vice president of the National
Home Study Council in 1946.

Capitol Radio Engineering Institute
recently celebrated its 20th anniversary
with a banquet at Washington's Hotel
Mayflower.
E. H. Rietzke, founder and president of
CREI, was honored at the banquet for his
outstanding educational activities.
Mr. Rietzke is author of the home study course and the supervised study
plan inaugurated in 1943 at the residence

themselves"

Avenue

Inc.
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Triplett 2432

Signal Generator

formerly $40.50a39 50

formerly $88.50S69.75

-NOW

only

YOU SAVE $10.00!:

St. Paul 4, Minnesota

1948 AMPLIFIER BOOKLET

SLASH GO PRICES ! ! !

Approved A-200
Signal Generator
-NOW

WRIGHT
2235 University

Left to right: R. C. Reinhardt, president of
Atlas Sound; Carl R. Blumenthal, treasurer of
Atlas Sound; Fred Harris of Atlas Radio Corp.,
Toronto, Canada; P. E. Mahoney of the Electronic Supply Company, Ltd., Ottawa, Canada.

E. H. Rietzke

VERIFIED SPEAKERS
for
"They speak

or acoustic load.
The speaker was operated during the
entire show without any indication of
failure. The temperature rise was unknown but was of such a degree that it
was not possible to hold a hand to any

AGAIN!

C.R.E.I. TWENTIETH ANNIVERSARY

*

A unique driver -unit torture-test demonstration was conducted by Atlas Sound
Corp. at the recent parts show in Chicago.
About 30 watts of energy were applied.
at a frequency of 60 cycles, to a drivertype unit without any type of air column

Does a Lot

National Soles Rep resensatires:

SALESCRAFTERS, INC.
PAYS FOR ITSELF OVER AND OVER

*

ATLAS SOUND TORTURE TEST

only

YOU SAVE

HURRY-WHILE SUPPLY LASTS!

sl8.75!!

Electronic Designs
V.T.V.M -with Probe

formerly $59.85

-NOW

only

$52.50

YOU

SAVE

$7.25!!

25°b Deposit with Mail Orders, Balance C.O.D.

SCENIC RADIO & ELECTRONICS CO.
Dept. MA
53 Park Place, New York

SERVICEMEN!

-

DEALERS!
SEND FOR OUR LIST OF AVAILABLE

TUBE S and PARTS
M.

V. MANSFIELD CO.

937 LIBERTY AVE.
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part of thé driver unit due to the heat
generated by the voice coil and absorbed
by the magnetic assembly.
*

*

*

JF

I

PRECISION
MADE

TRANSVISION TO DEMONSTRATE
12" TV KIT
and an exhibit of a
nstration
is
A de
new 12" elevision kit, as well as a line
of produc.s in the tv and f -m fields, will
be held by Transvision, Inc., New Ro.

SWEDGES SHAFTING TO PREVENT

1.

The output lead, shown in Fig. 7,
contains a three -position switch which
permits either direct, capacitance, or
balanced doublet connection.

)

UNRAVELLING.
NG
CUTS SEXACT

2.

I

LENGTH.

or

REPLACES OLD
FITTINGS ON

Available in coils,
cut tc length. Ex-

SHAFTING.

act duplicate cables
for Philco, Arvin, 4.
Delco, Motorola. Also, standard shaft and
casing

assemblies.

CASING GROOVE EASY.
MAKES CUTTING
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COMBINATION
COMPLETE and FITTINGS
SERVICEMEN'S
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of fittings
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single
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A
30

-

fittings.
of housing.
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United
fills all
RCA,
Arvin,
Warner,
Motorola,
-Warner,
Spert
Stewart
Used in
compactAtwater-Kent,
All
sets.
S P arton,
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and other auto
Model CK200.
ac, Emerson,
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steel
FREE
a
it
ly
ly packed
dÚgTeOWW

;

level.

\\
-O -CABLE REPLACER

Control Shafting
& Casing

(Continued from page 21)
either signal output or signal output
variations over a period of time,
thereby allowing resetting of signal
levels with a fair degree of accuracy.
A ladder -type attenuator is used in
the output circuit Fig. 6. The signal
output is taken off the plate of the
6SA7 mixer through a .004-mfd mica
capacitor. This signal is then fed into
the attenuator network. Two controls
in the attenuator permit either graduated or stepped control of the output

'll

JFD REMOTE
.a.New Improved
Radio
Most Efficient Auto Ma-Servicing
Cable
Tuning
chine in Use Today!

chelle, at the Pillement Suite, WaldorfAstoria on July 30 and 31, and August 1,
from 10 A.M. to 10 P.M.
The exhibit and demonstration will be
open to all Service Men.

Instrument Design

I

EVERY SERVICEMAN

MUST

,,,,,.mnuuunmdlillllllllllllllllllllllllÌ

WRITE FOR LITERATURE

J.F.D. MANUFACTURING CO.
4109-4123 FORT HAMILTON PARKWAY. BROOKLYN 19, N. Y.

-M Antennas

F
(Continued from. page 49)

should also be installed in a horizontal
position.
Some f -ni stations may,
howevdr, employ vertically polarized
antennas, and in areas where signals
from both types of transmitting antennas 'are present it may be necessary
to make a compromise when installing
the receiving dipole antenna. This can
be effected by tipping the dipole to a
diagonal position, half horizontal and
half vertical.
The transmission line between the
dipole and the receiver should be as
short as possible to keep losses at a
minimum. It should also be weatherproofed and' should also have the correct sürge impedance. When bringing the transmission line into the
house it should not he cut, as is sometimes 'done, and connected to window
strips since this will change the surge
impedance of the line and will probably cause enough of an impedance
mismatch to introduce a loss in signal.
The transmission line should always
be cdntinuous from antenna to receiverl.

i

Ol.o.e

ci6valto

deiYlúyWermaece*
ANNOUNCES... a COMPLETE JOBBER
LINE of standard replacement and' hi -fidelity
de luxe loud speakers with both permane -nand
electro -magnet fields. These quality speakers

embody the same skillfully engin:ered
features used in the units that PERMO=LUX
now supplies to major set manufacrurers.
Sound room laboratory rests prove greater un formity
in frequency response, than other comparable makes.

WRITE FOR FREE BULLETIN

pERM@FwX
ZQCOMPLETE

FACTORIES TO SERVE YOU_

CORPORATION
LU X AVE.,
PE RMOF
CHICAGO 39, ILLINOIS
GRAND
4900
WEST

236 SOUTH VERDUGO ROAD, GLENDALE 5, CALIFORNIA

DYNAMIC TRANSDLCERS
PIONEER MANUFACTURERS OF PERMANENT MAGNET
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JOTS AND FLASHES
ADVERTISERS IN THIS ISSUE
SERVICE

THE FIRST FIVE MONTHS of the year have
seen a production of over 360,000 f-m/a-m
sets. Before the year is out industry expects to triple this volume. With the
accent on multi -service receivers, Service
Men will find an expanded profitable

market for their services
services
which will involve the installation of antennas (see f-ni antenna article in this
issue) as well as maintenance and servicing, particularly alignment of the f -m
portion of the models. .
Max F. Balcom of Sylvania Electric is the new
president of RMA.
.
Philco recently
introduced its projection -type television
receiver with the image projected on a
15x20 screen in the lid of the console.
Magna -Metal Products Co. are now
located at 4 South Street, Stamford,
Conn.... Harold B. Donley has resigned
his post as manager of the home radio
division of Westinghouse in Sunbury,
Pa. . . . Les L. Kelsey has joined the
Dayton Acme Co., Cincinnati, as vice
president. He was formerly vice president of the Hallicrafters.... Andrew A.
Foley will cover Philadelphia for Astatic
for the manufacturer's division.... Electroparts, 228 West 4th Street, Los Angeles 13, Calif., have appointed Progressive Marketers, 41 Union Square, New
York City, as representatives. . . . A
series of f -m service clinic classes are
being conducted by Zenith Radio in
twenty-three cities throughout the country. The classes, originated by Frank
Smolek, general service manager, are being conducted by Zenith field engineers.
.
Nate Hast has organized the Hast craft Corporation, with offices in the
American Furniture Mart, Chicago. Hast
will serve as manufacturer's rep, merchandising specialist, etc. . . . A 48 -page
catalog has been published by Mid America Co., Inc., 2412 South Michigan
Avenue, Chicago 16, Ill.... Grenville R.
Holden has been named vice president of
Sylvania Electric. . . . Electronic Labs,
Indianapolis, Ind., are producing a 10 tube radio-phono model which features a
dual -speaker system.... Edward Maged,
former sales engineer of David Bogen,
Inc., has joined University Loudspeakers,
Inc., 225 Varick Street, N. Y. City, as a
sales engineer. . . Radio Products Sales
Company, 238 W. 15th Street, Los Angeles, Calif., have been appointed Garod
Radio reps for Southern California.. . .
Harold Wengler has rejoined Altec Lansing Corporation, 250 W. 57th Street,
N. Y. 19, N. Y., as manager of advertising and publicity.... General offices of
the Solar Manufacturing Corp. and the
Solar Capacitor Sales Corp. have been
moved to 1445 Hudson Boulevard, North
Bergen, N.
W. Austin Ellmore has
become chief engineer and sales manager
of Crescent Industries, Inc.... The Intra Video multiple television antenna system,
invented by Dr. H. E. Kallman, has been
developed for apartment -house installation
and will soon be demonstrated in typical
apartment houses in New York. The
antenna is being marketed by Intra -Video
Corp. of America, 851 Madison Avenue,
New York 21, N. Y. . . Antony Wright,
formerly manager of the RCA tv receiver
engineering section, has become chief
engineer of U. S. Television Mfg. Corp.,
3 W. 61 St., N. Y. 23.

CALROD ELEMENT

Cartridge type, insulated with highly
compacted magnesium oxide which
maintains full insulation properties
and dependably protects against
grounding. The Calrod element conducts heat so rapidly that there is
little temperature drop from the resistance wire. High efficiency and
quick recovery permit fast work with
minimum loss of time.
CALORIZATION
Much longer life can be expected
from the calorized tip. Calorization
also makes tip removal easy and prevents "freezing in". Corrosion of the
tip is greatly retarded by calorization.
HEAT RESERVOIR
An ample heat reservoir is provided

by a calorized copper heat conductor
which also serves as the tip holder.

STAINLESS STEEL BARREL
There is very low heat loss through
the barrel because stainless steel has
less than half the conductivity of

plain steel. The barrel will withstand extremely hard usage without
ill effects.
COOL HANDLE

The smooth, plastic handle remains
cool to the touch. The heat is in the
working tip where it belongs.
For complete information write:
General Electric Company, Electronics Department, Syracuse 1, N. Y.

GENERAL
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Agency; Sterntield-Godley. Inc.
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OR service men, mechanics of all
types and "handy" meta who want
quality tools ... G -E Calrod Soldering Irons meet every requirement.
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AEROVOX CORP.
Agency: Austin C. Lescarboura and Staff
AMPLIFIER CORP. OF AMERICA

.

SOLDERING IRONS
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ALLEN B. DuMONT LABS., INC
Agency: Austin C. Lescarboura & Staff

4

ELECTRIC SOLDERING IRON CO.. INC
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FEDERAL TELEPHONE & RABIO CORP
Agency: Rickard & Cu.
GENERAL CEMENT MFG. CO
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GENERAL ELECTRIC CO
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Radiomen!
Solar Type DSB
dry electrolytic
capacitors,

are ruggedly constructed
in strong, ;mama
noted cardboard
tubes
insulated leade
out both ends
complete soft,
mounting
strap individually

-

is

-

-

boxed.

leaflet may be used

as an order form
simply Ailing in the
quantities you need
mailing it to your Solar
Distributor.

CAPACITOR SARIS
COMP.
YMY, Meee lOaa q.
N. t'

.neON

NEEDED
HERE ARE 1947's MOST

REPLACEMENT CAPACITORS
when you use Solar Capacitors.
both post-war and pre-war radios
service
to
easier
lot
a
It's
Solar
used in post-war set production,
of the dry electrolytics actually
survey
thorough
repairing
a
for
Following
the capacitors needed
available to the radio serviceman
has pioneered in making
of puzz'ding over what to do.
minimum
a
and with

neatly,
today's compact receivers-quickly,
-section capacitors
of high capacitance and multiple
You'll find the needed listings
shown here.
in the three new Solar leaflets
-film internal wrap cardboard
newly introduced Solar DSB plastic
Form ES -100A describes the
units; and Form ES-IO2A
the famous metal -clad "MINICAP"
covers
A
-10I
ES
Form
tubulars;
Type DY capacitors.
listing of twist -prong mounting Solar
describes the greatly expanded
directly from
from your Solar distributor or
All three leaflets are available
CORP.

®

SOLAR CAPACITOR SALES
N.
1445 Hudson Blvd., North Bergen,

J.
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that RCA Batteries
MEAN BUSINESS!

COLORFUL DISPLAYS-counter cards,
window cords and streamers, in a variety
of attractive layouts. Get these "salesmen"
working for you! They're free.

These new Sales Aids help YOU sell

more batteries

Here is a line-up of sales tools that are designed to catch the attention and the dollars
of battery -set owners. Arresting counter
cards, streamers and self-service cartons remind vacationers ... and the stay-at-homes
to renew the pep of their radios and
flashlights with fresh RCA Batteries.
There is also a handy Quick Selection
Chart. It tells at a glance which types of
RCA Batteries to use for more than 1000
portables and home radios. And ... there's
an equally useful chart that shows what
RCA battery type replaces the corresponding
number in more than twenty other brands!
These dealer aids bring the customers
your way ... do a continuous selling job for
you ... save you time.
RCA means business with this great line
of radio -engineered batteries. You'll find it
means good business for you, too! Ask your
RCA Distributor.

EX

HORS

for.

QUICK MERCHANDISING CHARTS.
Save you time by telling exactly
which RCA Battery to use for over
1000 replacement jobs, and giving

comparalive type numbers of over
20 makes of batteries.

HERE'S YOUR NEW

-

The most complete
battery buying guide
ever published. It's
hot off the press. Get
yours from your RCA
Distributor.

Flashlight

Portable A's

ELF -SERVICE COUNTER CARTONS. For
flashlight and small A batteries. You'll appreciate the way these colorful displays
sell batteries!

u
Portable B's

Portable AB's

Farm

A

Farm B's

DEPARTMENT

RADIO
deTlIBE

elk

CORPORATION

HARRISON, N. J.
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