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What’s The Indian Rope Trick Got To Do With
MALLORY CAPACITORS?

MALLORY originaled and produced the lirst type “FP”’ capacitor. These have
been famous for performance for so long—have been so consistently pre-
ferred [or original equipment —it follows they naturally become first choice of radio
servicemen. You might imagine there was some special magic in their making.

The popularity of FP’s, however, has never depended on Iricks of engineering or
manufacture. Yesterday, as today, it has been a matter ol quality. Carelul control
of materials . . . painstaking manufacturing methods that keep impurities down
to a {raction of a part per million . . . rigid standards of testing and inspection
.. . explain why Mallory FPs are preferred.

They are the reasons why Mallory IP> capacitors last...why millions are in use
all over the world ... why they can be counted upon for service beyond the
normal. They are your assurance that when you install a Mallory FP’, the cus-
tomer can depend on a job well done.

YOU EXPECT MORE AND GET MORE FROM MALLORY

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




Ty T a@ World's Most Practical
puBLICATIONS ILELITRYIVIILRIELE
HELPS YOU EARN MORE ON THE JOB!
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READY NOW! PHOTOFACT VOLUME 3

New companion to popular Volumes 1 and 2 to bring your file of
post-war receivers right up to January 1948'! The most accurate
and complete Radio Data ever compiled . . . an absolute MUST for
all Servicemen. Everything you need to know for faster, more
profitable servicing, in handy, unified form—Ilarge size schematics
with the exclusive PHOTOFACT Standard Notation; photo views
keyed to parts lists and alignment data; complete listings of parts
values and proper replacements; alignment, stage gain, circuit volt-
age and resistance analysis; coil resistances; dial cord stringing; dis-
assembly instructions; record changer analysis and repair instruc-

i tions. Send in your order today for the only Service data that meets
| your actual needs!

Volume 1. Covers all post-war models up to Jan. 1, 1947,
Volume 2. Covers post-war models from Jan. 1, 1947 to July 1, 1947.
Yolume 3. Covers post-war models from July 1, 1947 to Jan. 1, 1948,

YOUR PRICE, EACH VOLUME, IN $ 39
EASY-TO-USE DELUXE BINDER . . . . 18

Howard W. Sams 1947 Avtomatic Record Changer Manual

Nothing like it! COVIERS MORE THAN 40 DIFFERENT POST-
WAR MODELS. Absolutely accurate, complete, authoritative- -based
on actual study of the equipment. Shows exclusive “exploded’ views,
photos from all angles. Gives full change cycle data, information on
adjustments, service hints and kinks, complete parts lists. Shows you
haw to overcome any kind of changer trouble. PLUS for the first

time—complete, accurate data on leading WIRE, RIBBON, TAPE,
and PAPER DISC RECORDERS! 400 pages; hard

cover; opens {lat. Don’t be without this manual. ONLY . . $4-95

gPECIAL OFFER

i Whose
To ANl Servicemed WIE
PHOTOFACT Folder Files
Are Incomplete . ..
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Howard W. Sams Dial Cord Stringing Guide

There’s only one right way to string a dial cord. And there’s only one

book that shows you how. It’s the Howard W. Sams DIAL CORD
STRINGING GUIDE. Here, for the first time, in one handy pocket-

sized book, are all available dial cord diagrams and data covering
1938 through 1946 receivers (over 2300 models). Licks the knottiest
dial cord problem in a matter of minutes. This low-cost book is a
“must” for servicing. You’ll want one for your tool kit

and one for your shop bench. Order today. ONLY . .. ... ... 75c

ON SALE AT YOUR LOCAL JOBBER’S TODAY

you C
you now Oown fo
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Mail This Order Form
to HOWARD W. SAMS & CO., INC.
2924 E. Washington St., Indianapolis 6, Indiana

My (check) (money order) for §..

FREE! New pHOTOFACT Cumulative Index

Latest Cumulative Index to all Sets of PHOTOFACT
Folders now available! Your guide to more than 2700
receiver models and chassis (1946 and 1947 models).
Ask your parts jobber for FRISE cony, or write us direct.

..... enclosed.
Send PHOTOFACT Volume 3 (including Sets
Nos. 21 through 30) in DeLuxe Binder, $18.39.
Send Volume 2.

3 Send Volume 1 (each in
DeLuxe Binder, at $18.39 per volume).

Send .. . SAMS’ 1947 AUTOMATIC RECORD
CHANGER MANUAL(S) at $4.95 each.

Send . . . SAMS’ DIAL CORD STRINGING
GUIDE(S) at $0.75 per copy.
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HOWARD w. SAMS & CO., INC. Send FREE PHOTOFACT Cumulative Index. :
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INDIANAPOLIS 6, INDIANA
Export—Ad. Auvriemo— 89 Broad St., New York 4, N. Y.—U, S of America

OO0 O O o o

Send details of your Special Trade-in Offer. I
own PHOTOFACT Sets Nos.. .. ... .. FU

Canada—4A: C. Simmonds & Sons, 301 King St., East—Toronto, Ontario

PHOTOFACT SERVICE -

"“The Service that pays for itself over and over again’ City
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SNARLED BATTERY INVENTORY FLOORING YOU?

Simplify your stock with one complete line -
"Eveready” Radio Batteries
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F YOU'RE tired of stocking all kinds of

“Johnny-come-lately” radio batteries, just
think of this:

“Eveready” radio batteries fit virwally 4/l
makes of sets! You carry less inventory, tie up
less capital, and insure more customer satisfac-
tion . . . because you are giving your customers

eEVEREADY

TRADE-MARKS

MINI-MAX
RADIO BATTERIES

The registered trade-marks "Eveready”
and "Mini-Max" distinguish products of
NATIONAL CARBON COMPANY, INC.
30 East 42nd Street, New York 17, N. Y.
Unit of Union Carbide and Curbon Corporation
ucc]

the recognized battery brand! You don’t have
to buy anything else to get “Eveready” radio
batteries—and they are never marketed under
any other brand name, or private label!

Get out from under that complicated battery
inventory. Standardize on famous “Eveready”
radio batteries now!

COE w:.':.':s‘,':..-:
I\_ e .’//./W
‘1 - /

Go to a Radio Manufacturer for Radios —a Battery Manufacturer for Batteries!
RADIO SERVICE DEALER o DECEMBER, 1947



EDITORIAL

Projected Service Clinics

On page 18 of this issue is an un-
abridged publicity relcase covering the
proposed ‘‘plan to assist radio tech-
nicians” being sponsored by several
major groups and associations of the
Radio Industry. We endorse and propose
to support all such educational e¢linics!

Any device, brochure, hook, magazine,

lecture or clinic that affords knowledge
and guidance--technical and otherwise--
to this country’s legitimate radio service
dealers and radio technicians is worth-
while. Service dealers and technicians
who fail to avail themselves of all such
aids render themselves a disservice. They
personally, their business, their cus-
tomers and their suppliers sufler to some
extent if they fail to obtain all the knowl-
edge possible about all phases of the in-
dustry that provides their livelihood.

TV Service Policy Renewals

A leading television set manufacturer
announces that when their TV set own-
ers’ present one-year service policies ex-
pire the owners will be urged to renew
the policy for another year at a fee
slightly lower than the original one.

Those “exclusive service organiza-
tions” who held the original policies
therefore stand a great chance to get the
renewal--without much threat of a com-
petitor getling it. To our mind this
is not a fair or tenable condition. We
favor free enterprise and open compelti-
tion.

We realized that in the beginning when
television sets were first being mer-
chandized in volume, that it was to the
best interests of the TV set manufactur-
ers, who had enormous sums invested,
that only thoroughly trained personnel,
men who had been given specialized
training in television, should be en-
trusted with installing and servicing
same.

A year has passed since television's in-
ception and in that period many thous-
ands of service dealers and technicians
have learned practically all there is to
know about all phases of television
servicing. As publisher of this journal we
have this past year spent miany thou-
sands of dollars for articles on TV, FM
and related subjects. Did we invest our
time, money and effort in vain? We cer-
tainly did not restrict our magazine to
only ‘‘appointed exclusive TV service
organizations.” Instead, we have
brought all technicians up to a knowl-
edge par with the so-called “specialists.”’

To “RSD™ subscribers television and
FM is no longer a mystery. We feel that
all of them who wish to should now be
allowed to openly compete for, and not
be restricted from ebtaining, any and all
TV installing and service business that
they are able to get. This is especially
true in cases where original one-year
service policies are cxpiring. It is a
dangerous thing to restrict any phase of
any business to a limited group, for it is
axiomatic that competition stimulates
business and makes for greater progress.

S. R. COWAN, Publisher
RADIO SERVICE DEALER o DECEMBER,
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BRANDED and
PACKAGED for

your protection

Satisfied customers’ goodwill is your surest for-
mula for building a successful service business
. . . However—the finest craftsmanship of the
serviceman’s art is to little avail if not protected
against iastallations of inferior merchandise.

Genuine STANCOR transformers, “first” in the
field, is your customer-assurance of the finest, top-
quality units . . . and when you use STANCOR
you are installing genuine “PROTECTED
PRODUCTS,” for STANCOR transformers,
packed with complete installation instructions,
come to you permanently stamped for guaranteed
protection, and expertly packed for your fast
identification . . . Guarantee customer goodwill

through STANCOR.

+

TRANSFORMERS

STANDARD TRANSFORMER CORPORATION - ELSTON, KEDZIE AND ADDISON - CHICAGO 18, ILL.

RADIO SERVICE DEALER ¢ DECEMBER, 1947



Combination for

The Modern, DYNAMIC, Speed Approach to radio réceiver alignment and adjustinent problems.

= - Net Price
$123.40

A Reliable Tube Tester . ... A High Sensitivity

Circvit Tester such as the NEW Precision
Series 10-54 Electronamic lest Master*

Combinatien Master Electronamic Tube Performance Tester, Battery
Tester and 35 Range, Push-Button Operated, Supersensitive Set Tester.

TUBE TESTING HIGHLIGHTS

* Features the Precision '‘Electronamic” circuit — the all-inclusive,
single-operation, positive, vacvum-tube Performance Test.

* 12 Element Central Lever Selector System affords highest prac-
tical order of obsolescence insurance.

* Absolute Free-Point element short-check and performance test
selection regardless cf varying or multiple pin and cap
ferminations.

% Employs standard tube basifig numbering system on all element
selectors, permitting most simplified operation and comprehen-
sion of test results, :

CIRCUIT AND BATTERY TESTING HIGHLIGHTS
35 A.C. and D.C. ranges to 6000 volts, 60 microamperes, 12
cmperes, 70 DB, 60 megohms.
20,000 ohms per volt D.C., 1,000 ohms per volt A.C.
High speed, positive, double-wiping contact, push-button selec-
tion of ranges.
All standard ranges at Only Two polarized tip jacks.
Tests all standard radio A, B and C batteries under dynamic
load conditions, simulating actval performance.

NEW 9th edition of “’Servicing by Signal
Substitution” NOW OFF THE PRESS!

Furnished FREE with the Series E-200-C Signa! Generator.
Also available from Precision distributors or factory at nominal

L D B S 2

cost of 40¢ per copy. The signal generator is more than merely
an alignment tool. 5-5-5 tells how — in simple, direct terms.

PRECISION APPARATUS COMPANY |

Export Division: 458 BROADWAY, NEW YORK CITY, U. S. A. ¢ Cables: MORHANEX
ELMHURST 8, N. Y,

92-27 HORACE HARDING BOULEVARD,

RADIO SERVICE DEALER ¢ DECEMBER, 1947

Requires nothing complex
to learn
Is Universal-—non-obsolescent

Does naqt require costly,
extraneous apparatus

Employs only BASIC TEST
EQUIPMENT —as s
absolutely necessary for
the conduct of up-to-date
radio service techniqué.

Net Price
- $64.15

A Stable, Accurate Source of R.F. Signals
such as the NEW Precision Series E-200-C

Wide Range Signal Generator
Direct Reading Frequency coverage 88 KC to 120 MC for AM.,
F.M. and T.V. alignment (absolute fundamentals to 30 MC).
1% Accuracy on all bands. Precision *'Unit-Oscillator'' construction.
6%," etched aluminum, no-glare dial. Approximately 8 ft. of
scale length.
Built-in, -direct reading A.V.C. Substitution network — overcomes
AV.C. incurred tuned circuit resonance shift.

* % % %

Specifically designed for Servicing by Signal Substitution.

Instead of Series 10-54 combination Test-Master,
identicol. application is obtoinable vic use of
Series 10-12 or 10-15 Tube Master and the

Series 858 Multi-Master. —
the “precision”’ Master :
e nts now on dis-

—
‘ Aw tronamic Test Instrume dio. parts and
. . ro
i all Teoding ot the
ploy .a sputors, or write directly for
at distributors, O bing the

equipme ; g fully descri
; of atalog =
new Precision ww’:ﬂ(mbe performance L

Precision Electrond |
ing _c_ircun[.



TIRADE FEASHIES

A “‘press=time’’ digest of production, distribution & merchandising activities

RCA Tube Reference Book

The 1948 edition of the RCA Tube
Reference Book, a handy vestpocket
booklet replete with technical data for
radio servicemen, engineers, and tech-
nicians, has just been published: and
is now available from RCA, Cunning-
ham and RCA Victor tube distributors.

A combination technical reference,
memo book, diary, and radio directory,
Reference Book contains up to-date
data on RCA receiving tubes, con-
densed data on over 260 RCA non-re-
ceiving tubes, RMA color codes: on
mica and ceramic capacitors and resis-
tors. It is, in addition, a world atlas
with maps in full color, including an
8-page section of the United States, ~

The volume has been expanded this
year to include several valuable new
features. These include a “replacement
directory’ covering tubes for industry,
communications, and special uses, and a
listing of directly interchangeable RCA
tube types as well as a listing of similar
RCA types. Additional features are a
battery interchangeability chart, a
glossary of television terms, charts for
calculating series resistance and paral-
lel capacitances, and a table of metric
equivalents.

New G-E Credit Offices

The General Electric Credit Corpora-
tion has opened new ofhces in Miami,
Florida, Lubbock, Texas and Seattle.
Wash., as part of a national program of
expanded local coverage to take care of
the increase in instalment sales paper
from General Electric and Hotpoint
dealers.

Stewart Warner Promotes Dreifke

E. H. Dreifke, has been promoted to
assistant- manager of the Radio Division
of Stewart-Warner Corporation, Chica-
go, Frank A. Hiter, senior vice-presi-
dent, has announced.

E. H. Dreifke

Kelly Now Farnsworth S-M

J. H. (Jim) Kelly, Southeastern Dis-
trict Manager the past three years for
the Farnsworth Television & Radio
Corporation, has been appointed Man-
ager of the Farnsworth Sales Division.
Stewart Warner 35 Years Old

An Open House and plant tour for
employees, their families and friends
was held December 13, at the Stewart-
Warner Corporation plants at 1826
West Diversey Parkway to mark the
thirty-fifth anniversary of the founding
of the company.

Mr. Harold Sperber
of Radionic Equip-
ment Co., Harry
Reizes of Radio Serv-
ice Dealer and
Harold Becker, Sales
Manager, Distribu-
tor Division, of the
Espey Mfg. Co., (left
to right) shown view-
ing a custom-built
cabinet featuring the
Espey 7B AM/FM
chassis at a recent
Espey party for the
ltrade press.

Utah Radio Products In New Loca-
tion—Hugo Sunberg Promoted

Philip Heckendorn, General Manager
of Utah Radio Products, division of
International Detrola Corporation, re-
ports the consolidation of all Utah’s
manufacturing and sales activities in
their new larger plant and offices at
Huntington, Indiana. At the same
time, Mr. Heckendorn announces the
appointment of  Hugo Sundberg as
Sales Manager of Utah’s jobber and in-
dustrial divisions.

Mr. Sundberg’s new duties place him
in complete charge of promoting and
selling Utah’s more than seventy models
of permanent and électro magnetic
speakers. He has been with Utah’s
jobber sales division at its former loca-
tion in Chicago for the past twenty
years and is widely known in the radio
parts manufacturing industry.

Hugo Sundberg

Co-0p Adv. Campaign By W-C.

Entry of Webster-Chicago into a
cooperative advertising campaign was
announced today by S. T. Seaman, Ad-
vertising Manager for the company.

“Our cooperative advertising cam-
paign with our dealers and distributors,
abets our national and trade paper ad-
vertising program to get the fullest
possible sales effect,” said Seaman.
““This is the first time Webster-Chicago
has gone into cooperative advertising,
and our dealers and distributors are
enthusiastic over the plan.”

The 33-year old company, manu-

[Continued on page 28)
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25,000,000 GALLONS |
5 OF GASOLINE |

N

TEN TIMES MORE GASOLINE than this
switchyard of tank cars could carry has been
saved by Raytheon 0Z4 and 0Z4G tubes.

Raytheon 0Z4 and 0Z4G Tubes, it is safe to estimate,
haye already saved the American Motoring public some
25,000,000 gallons of gasoline!

Because they draw appreciably less power from the
automobile battery and engine than substitute vacuum
tubes, each Raytheon 0Z4 tube saves from two to three
gallons of gasoline during its working life,

Raytheon 0Z4 and 0Z4G tubes are universally popular
with auto radio designers and service men.

The name RAYTHEON on radio tubes stands for
advanced design, precision manufacture, strong con-

struction.
For peak performance

buy Raytheon Radio Tubes! sy e
Excollence in Eteclionics %
RADIO RECEIVING TUBES i
L SEPE‘(.:IAL PURPOSE TUBES z
RAYTHEON MANUFACTURING COMPANY TRANSMITTING TUBES |

RADIO RECEIVING TUBE DIVISION i R

NEWTON, MASSACHUSETTS . CHICAGO, ILLINOIS.LOS ANGELES, CALIFORNIA. S : s 3 ‘H,:J
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3v4-foot

A full line of Speakers for
your sound installations

Now you can select the right speakers
for your sound systems. This RCA
speaker line provides high-quality dis-
tribution of voice and music . . . in-
doors and outdoors ... to cover large
or small areas effectively.

RCA’s Package Sound Line also in-
cludes a wide variety of microphones,
amplifiers and turntables... precision-
matched with these speakers. Also
available is the popular RCA Two-
Station Intercom System. Together
these units represent a beautifully bal-
anced line which you can purchase

complete through one source—RCA.
The linc is built right and priced
right for a steady volume of profitable
bhusiness.

Get this new speaker folder, and
its companion folders on microphones,
amplifiers and intercoms.
They contain specific in-
formation on RCA pack-
age soand items ... just
printed and waiting for
you. Address: Dept. 88-L
Sound Zquipment Section,
RCA, Camdcen, New Jersey. g

Re-Entrant Trumpet

Directional Sound
Projectors for
Cone-type Speakers

é in'. Re-Entrant Horn
(including 5-watt
mechanism)

Narrow Beam Paaing
Baffles ;

Complete line of Speaker
Mechanisms for all
trumpets and baffles

SOUND EQUIPMENT

RADIO CORPORALETION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN.N.J.

In Canada: RCA VICTOR Company Limited, Montreal
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Fotus Control Misadjusted

cathode ray tube providing the picture
and we will see how, with a little under-
standing of the television circuits and
sonie logical reasoning, the more com-
mon defects likelv to occur in a TV set
can easily be located.

Every television receiver can be
divided into four sections, according to
the funetion thev perform.

1. The sweep circuits.

2. The nideo cireunts.

3. The sound circuats.

4. The power circuits.

The sweep circuits could be sub-
divided into the synchronizing pulse
anplifier and separator, and the vertical
and horizontal sweep eircuits. The
video circuits consist of a ¢hain, includ-
ing the r-f oscillator, mixer, also referred
to as “front end,” the I.I'. and second
detecfor, and last, the video amplitier
with a d-c restorer.

The sound system usuallv has onlv an
i-{ section, a discriminator and the
audio amplifier. Lastly the power cir-
cuits include filament voltage for all
tubes, B+ and the high voltage supply
for the second anode of the picture tube.
The block diagram shows the sequence
of these sections and their connection to
the CRT.

Checking The Basic 4 Trouble
Sources

By analvzing what we see on the fate
of the CRT we can usually tell imme-
diate y in which of the four sections the
trouble originates. IFor example, seeing
nothing on the face of the CRT, we
throw a quick glance at its neck and at
the other tubes to see if thev light up.
If they don’t, we can meunsure the fila-
ment voltage directly at the trans-
former with our a-c voltineter. The fol-
lowing ohmmeter checks are obvious.
It all filaments are lighted we next try
the brillianey control. If that gives no
results, we next would measure the
B voltage at the brillianey control, the
bias on the grid of the CRT and other
operating voltages. It the tube uses an
Ton-Trap (most RCA tubes do), we
might try adjusting that, but i we still
cannot see anyvthing on the fuce of the
CRT then we can be reasonably sure
that the CRT is not getting any second
anode voltage. Usually the filaient of
the high voltage rectifier will be a fair
indication whether it is working, but if
we want to measure high voltage, say
9,000 volts, we can construct s little
voltage divider that will do the trick.
Connect twenty 10-meg. resistors in
series with one 2-meg. resistor and
ground one end of the latter. Connect
the higli voltage source to the top of this
voltage divider, and your meter will
read one hundredth of the high voltage,
or 90 volts, between ground and the
2-meg. tap. In the above example the
trouble must have been in the high
voltage supply and the most obvious to

Fig. 1—Distortion due to maladjust-
ment in the horizontal sweep circuit

suspect would be either the rectilier
tube or one of the high voltage filter
condensers. Ohnuneter checks would
finish this operation.

The Sweep Circuit

But let us assume that we can see
something unusual on the CRT, for
instance a vertical line, It immediately
tells us that no horizontal sweep is
applied and by checking the operating
voltages of the tubes in that section,
especinlly the sawtooth oscillator, we
will locate the defective part. On the
other hand, if we can get only a horizon-
tal line line on the CRT then we know
it must be in the vertical sweep and
there we can trace the signal with our
earphones. When both sweeps are
operating properlv a raster should be
seen on the CRRT and, by adjusting the
focus, brilliancy and centering controls,
each line should be visible.

Next the sweep width and linewrity
controls should provide a raster of the
proper size with an aspect ration of 3 to
4 and with straight edges. If no picture
is visible but sound ean be heard over
the speaker, try adjusting the fine tun-
ing condenser. This should, in succes-
ston, first permit you to hear the tone or
whatever else is being sent over the
sound channel, next vou should hear a
60 cycle hum, which represents the
vertical svnehronizing pulses from the
picture signal. Then soe static may be
heard, asud then ugain the tone and
picture signal repeated. Ii during this
procedure no pattern appeuars on the
CRT one must assume that the defect

Fig. 2—Distortion due to maladjust-
ment in the vertical sweep circuit



A NEW SERVICING
TECHNIQUE.. . .for
TELEVISION RECEIVERS

A practical methed for quickly locating basic faults in

w

HENX the average radio service

dealer adds the word “Tele-
vision” to his shingle he usually does not
know in advance what he may be facing
in the way of technical problems. He
realizes that servicing an ordinary radio
set requires skill and knowledge, but
servicing television sets sometimes takes
considerably more than ordinary tech-
nical skill. Just consider the average
radio, having six to ten tubes at most,
which can develop such a variety of
troubles—and then hnagine a radio set
having between twenty-two and thirty-
six tubes, using sine waves in some cir-
cuits, pulses and sawtooth waves in
others, all working and influencing each
other, each single component liable to
defect and intermittent troubles. Obvi-
ously television servieing is linble to be
very complex and ditheult.

For one thing, so-called “serewdriver
mechanies” will be out of luck with TV
sets. Let them try to remove and check
each of the thirty odd tubes in a modern
set, or just hang components with a
screwdriver handle! Their chances of
finding the trouble are very slight.
Their wasted time will run into hours.
The risk that they mayv seriously dam-
age a TV set by “messing with it is
genuine. Another sore spot with most
servicemen, even those now operating
a successiul repair shop, is the fact that
much of their test equipment will no
longer be useful. Their signal genera-
tors, if not reasonably modern, will be
too inaccurate on harmonics, their a-c
meters unsuitable for the high frequency
r-f or video signal. DMany of these
handicaps, however, can be overcome hy
adding for instance, a good r-f probe to
the VI'VM or building vour own wave
meter, etc. Since the circuits are much
too complicated to trace out, servicemen
will have to have right at hand all TV
set diagrams and schematics in order to
be able to work economically. Having
proper diagrams and some basic instru-
ments, the technician next nceds “a
method.”

television receivers—Eliminates the mystery “hug-a-bhoo”

by WALTER H. BUCHSBAUM

There are some who swear by the
signal tracing method and tell of won-
ders it does when radic trouble shooting.
But how can they use it for television
sets? The video signal extends to 4 me;
the audio signal is frequency modulated.
The only thing one can definitely signal
trace by sound is the vertical sweep cir-
cuit which operates af 60 cycles and is
clearly audible. Signal injection is also
unsatisfactory because the sweep cir-
cuits create their own sawtooth waves,
and a generator capable of producing
4 me sweep at 44 to 88 mc is hardly
within the reach of the average service-
man. Signal injection ean be used only
in the audio and video amplifying
stages, and there it is a good method.

Obsolete Service Techniques—
Suggested New Procedure

What then is a good way of locating
trouble ina TV set? Well, the best way,
of course, would be to be able to look
into each part and see how the electrons
are acting. That is literally possible, to
some extent, with a good oscilloscope,
which is one of the best and most useful
instruments for the television service-
man. In the beginning, however, many
servicemen feel they do not want to
invest too much money, so we have de-
veloped another service method, re-
quiring only such basic instruments as a
Volt-Ohm meter, VITVM with an rf
probe, and a pair of high-impedance ear-
phones. As basic indicator we use the

Block diagram of a typical television receiver circuit
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Horizontal Width Control Misadjusted

Fig. 3—Faulty synchronization in the
horizontal or vertical sweep circuits results
in “‘torn’" pictures

lies in the circuit between the grid of the
CRT and the point where the sound
LF. is tapped off.

The Video Circuit

Again voltage analysis and possibly
some ohmmeter checks will indicate the
source of trouble. Or we can use the r-f
probe and the VT VM to see if any signal
appears on the output of the second
detector. The outcome of this check
will narrow the possible defect down to
either the i-f or the video amplifiers.
On the latter the r-f probe can be used
to trace the video signal.

Assume now that a picture signal is
visible on the CRT, but greatly dis-
torted. That distortion may look as in
Fig. 1, and it is obvious from that
picture that it is due to the horizontal
sweep circuit. Adjust the horizontal
linearity control and if that does not
help, try another voltage analysis. In
an electrostatic type television set,
check the plate resistors of the horizon-
tal output amplifiers. They should
have almost exactly the same ohmic
value. Vertical distortion is shown in
Fig. 2. Take same steps to locate its
source.

A common failure, and one of the
most frequent reasons for calling in a
television repairman is “loss of syn-
chronism.” The appearance varies if
automatic frequency control is used but
loss of sync is easiest defined by saying
that the picture does not stand still.
When the vertical sweep is not properly
synchronized, then the picture will
move up or down. Horizontal sync
failure will present a torn picture or
several pictures next to each other as in
Fig. 3. In either of the above cases the
defect must be located in the horizontal

Vartical Hold Control Misadjusted




APPROXIMATE TABLE FOR TROUBLESHOOTING

Symptoms

No rasler, no sound.

Probable Location

Remarks

I3 4, Filament, AC line.

Sound, but no raster.

High voltage, B + section
with brilliance control.

Raster, but no sound or
picture.

Antenna, oscillator, RF
ampl., mixer.

RRaster, sound, but no
picture.

Video IF, 2nd detector or
video ampl.

Visual check for fil. then
B + check.

Try b;illiance control,
check IV rectifier, HV
condensers.

Check osc. grid bias,
antenna connections.

Try contrast control,
check detector output
with RF probe.

Good sound, weak
picture.

Video IF, 2nd detector or
video ampl.

Check video tubes,
voltages.

Impossible to focus.

B +, or focusing circuit.

Vertical distortion.

Horizontal distortion.

Picture moves up or
down.

Vertical sweep.

Ohmmeter check of focus
circuit.

Try linearity controls,
check vert. ampl. plate
voltages.

Horizontal sweep.

Same as above for hori-
zontal sweep.

Synec. separator, vert.
sweep oscillator.

Try hold control, check
vert. osc. voltages.

Loss of horizontal sync.

Horizontal sync. separa-
tor, sweep 0scC.

Try hold control, check
osc. and clipper voltages.

Partial loss of horizontal
syne.

Picture completely hashed
up.

Right side of dark lines
smeared.

(Bad low freq. resp.)

Regular hash over
picture.

Hash, no or weak picture.

Picture changes size when
brilliance is adjusted.

Syne. ampl.,
horiz. oscillator.

separator,

Reduce signal strength by
detuning RI*. Otherwise
as above.

Sync. ampl,,

clipper.

separator,

Check tubes, voltages.

RF, IF, detector, or video
ampl.

RF-high voltage suppl.
or outside interference.

Check low {req. comp.
network in video ampl.

Check filters on RF sup-
ply. grounds, short out
antenna.

RF, or video IF, possibly
video ampl.

Oscillations.  Check by-
pass condensers, grounds.

High voltage supply.

Several pictures from left
to right.

Antenna, lead in.

Poor HV regulation.
Check rectifier and trans-
former.

Try rotating or moving
antenna. Rellector or di-
rector.

Different stations at one
time.

Ignition or other inter-
ference.

Antenna, RIY tuning.

Antenna.

Try tuning RF ampl. and
check bandwidth of II.
Rotate or move antenna.

Move antenna, use
shielded lead in, ground
shield.

Ham or diathermy inter-
ference.

12

Antenna, RF ampl.

Rotate or move antenna.
Try filter in antenna lead
in.

Jitittresen

Sound Bar Interference Such as
Adjacent Channel or Microphonics

Strong Diathermy or Hum In Video
i-F, Detector, of Video Output

Weak Diathermy Interference

These pictures, (courtesy of General Electric
Co.) show how maladjustments appear on
the C-R tube in contrast to a normal picture

or vertical synchronizing eircuits, de-
pending on which wayv the picture
seetns to move. When only a sort of
“hash” appears on the CRT, then both
sweeps are out of svnchronization and
the trouble probably lies between the
syne separator and the point where the
syne pulses are tapped off the video
signal. Very often servicemen will find
that they merely have to adjust the
vertical and horizontal hold controls
properly to syne the picture.

The Sound Circuits

TV set owners somehow either do not
read technical instruction booklets or
attempt to understand them and rather
than tryv to reason out anything so com-
plicated naturally prefer to call their
service organization, espeeially if the set
is still under the sales guarantee. If it
appears impossible to bring in both

[Continued on page 39)
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RATIO DETECTION

and its applications

by S. L. MARSHALL

A basic knowledge of the principles underlying the operation of
the balanced discriminator is essential in understanding the ratio

detector.

ATIO detection is a new tvpe of

F.M. detection in which amplitude
variations interfering with the FM sig-
nal are almost entirely rejected. A bal-
anced diseriminator cireuit is used, con-
nected somewhat differently from the
conventional type. In further contrast,
no limmiter action is required, since the
ratio detector is itsell inherently insen-
sitive to amplitude variations.

Single, Tuned Series Resonant
Circuits

Let us consider the manner in which
the reactance of a series resonant cir-
cuit changes as the frequency is varied
below and above resonance. This is
shown in fig. /. Observe that the in-
ductive reactance Xy varies from zero
ohms at zero frequencv to increasingly
greater values of reactance as the fre-
quency is inereased. In compurison, the
capacitive reactance, X¢, varies from an
infinite value at zero frequency to zero
reactance as the frequency is increased
to infinity.

I'or a given value of-capacitance and
inductance there is only one frequency
at which the capacitive and inductive
reactances are equal.  This is the reson-
ant frequency, f,, so indicated in the
figure. At this frequeney Xp and X¢
are equal.

A conventional vector diagram cor-
responding to circuit resonance is shown
in Fig. 2. Observe, first, that the cir-
culating current, I, and the applied
voltage, V, are in phase; a necessary
condition of resonance. Now, the cur-
rent, I, sets up a magnetic field which
induces a voltage in the inductance
whieh leads the current by 90°. The
value of this induced voltage is, Ef, =
I Xp. Similarly, a eharge is developed
across the condensor which lags the cur-
rent by 90°.  The value of this charge
is, E¢c = IX¢ The induced voltage
is balanced in magnitude and reversed

The first part of this article is

At this frequency
XL = Xe:
]

Figure 1

phase by the development voltuge across
the condenser. Beeause of this, the
only opposition oifered the applied vol-
tage is the IR drop across the coil, as-
suming negligible resistance in the con-
denser.

Let us now reduce the frequency to a
value shightly below resonance and see
what changes take place. From [Fig.1
it 18 clear that when the applied fre-
queney is lower than the resonant fre-
queney the capacitive reactance becomes
larger than the inductive reactance, and
the net reactance, Xy, is equal to X¢
-Xr. The corresponding vector dia-
gram is shown in Fig. 2. The vector
addition of 2 and X7 is equal to Z, the
mpedance of the ecircuit. Similarly,

Figure 3

Figure 2
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devoted to

this end

the veetor addition of IR and IXp
gives us IZ which is equal to the applied
voltage, V.

In this circuit, which is capacitive,
the applied voltage, V, lags the current,
I. However, the induced voltage in the
inductance still leads the current by
90°. This is an important point to
remeinber.

It can easily be shown, by a similar
development, that when the incoming
frequency is higher thun the resonant
frequency the applied voltage, 7, leads
the current. And to emphasize the
point stressed above, the induced volt-
age in the inductance continues to lead
the current by 90°.

With these basie principles in mind we
can now proceed to analvze the less sim-
pler relationships of voltage and eurrent
which exist in a tuned r-i transformer.

Untuned Primary, Tuned Second-
ary R-F Transformer

The illustration pertaining to the
vector diagram of the tuned r-f trans-
former is shown in Fig, 4. Each vector,
as it is explained and developed is num-
bered in numerical order, starting with
the digit, (). We sturt with the plate
current, 7,, flowing in the primary coil,
L,, and layv off this current vector (1)
as shown. Becuuse of this current,
'p, & flux is set up which links the pri-
mary inductance, L, and the secondary
inductance, L,, inducing voltages, e,
(2) and ey (8), respectively, in these
coils. Since e, and e;; are induced by
the sume flux they both have the same
phase and lead the eurrent by 90°.
This prineciple was emphasized, par-
ticularly, in the previous section,

The induced voltage in the second-
ary, es, causes a current, 15 (4), to flow
in the secondarv. i, is in phase with
e because ol resonance. However
this eurrent induces its own voltage in
the secondary, e; (5), which leads is by

13



Figure 4

90°.  In other words, ¢ is like an ap-
plied voltage, as far as the secondarv
is concerned, causing the current, 7,
which in turn induces the voltage, ¢,
in the secondary inductance.

We have now set up the essential
voltage and current vectors in a tuned
r-f transforiner for resonant circuit
conditions. Let us now see what hap-
pens when the incoming frequency dif-
fers from the resonant frequency of the
transformer.

Assuming a frequency lower than
resonance, the first point of departure
will be the phase of the secondary cur-
rent, 75, with relation to the secondary
applied voltage, e,;. It was shown
previously that at frequencies helow
resonance the circuit hecomes capaci-
tive, and the applied voltage lags the
current. This condition is illustrated
in Fig. 5. Recalling, also, that the volt-
age induced in un inductance alwayvs
leads the current flowing in it by 90°
the new position of the induced sec-
ondury voltuge, e, is shown leading 1,
by that amount.

Similarly, if the incoming frequency
is made higher than the resonant fre-
quency the applied voltage, e, will
lead the secondarv current, ¢, and the
position of the vector, e, will be that as
shown in Fig. 6. Since e, and ey are
always in phase, heing produced by the
same flux, the phase between e; and e,
varies with the incoming frequency.

Balanced Discriminator Trans-
former

The balanced diseriminator trans-
former vector analvsis is somewhat
complicated by the fact that the pri-
mary is a parallel tuned resonunt ecir-
cuit. However, we can greatly sin-

Figure 6

Figure 5
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plify our analvsis by considering the
applied voltage in the primary as being
caused by the signal, e, developed
in the tube. This signal causes a cor-
responding ecurrent, which in turn
induces a voltage, ¢,, in the primary
inductance. The basic diserininator
cireuit isshown in #1g. 7, and the equiva-
lent vector diagram corresponding to
resonance is shown in Fig. Sa.

The voltage in the secondary may be
considered as being made up of two
equal quantities, ey =e;/2, the signal
voltage in the top hali of the secondary
and eg, =e,;/2, the signal in the bottom
half of the secondary. Since the pri-
mary voltage, ¢p, 1s applied to the center
pomnt of the secondary, the correct
method of adding these two voltages is
as shown in Fig. 8b. This applies for
resonant cireuit conditions; e; being
equal to ess + e,, and e being equal to
espte,. At resonance, e; and ez have
equal magnitudes.

When the incoming frequency is be-
low resonance the circuit becomes ca-
pacitive, and the applied secondary volt-
age lags the current, as shown in
Fig. 9a. However, the induced voltage,
e,. remains 90° ahead of the current
and assumes the position shown in the
figzure. The relative phase between
and ¢p is now altered.  The vector addi-
tions of ey, esp, and ¢, are illustrated in
Fig. 9. Observe, now, that for con-
ditions below resonance e; and ez are
no longer equal.

Similarly, when the ineoming fre-
quency is above resonance the circuit
becomes inductive, and the applied
secondary voltage leads the current.
This is shown in Fig. I0a which also
reveals the changed phase between e,
and e;. The corresponding vector ad-
ditions between these two signals is

shown in Fig. 10b. Here again e; and
ez have different magnitudes.
The manner in which £; and FEp

which are the rectified values of es and
ez (see I'ig. 7) vary in amplitude as the
frequency is varied below and above
resonance as shown in Fig. 1/. The
reason why the maximum values do not
occur at resonance is because of the
effect of the primary inductance on the
secondary  tuning. IFuthermore, the
reason why one maximum occurs ahove
resonance and the other below is because
one-half of the secondary winding and
the primary are in series aiding, and the
other half of the secondary winding and
the primary are in series opposing, re-
sulting in two different values of effec-
tive inductance and two separate reso-
nant frequencies.

In an ordinary FM balanced dis-
criminator detector the output of these
circeuits are fed into two diodes as shown
in Fig. 12. The combined output of
E; and E2 between points a and ¢ re-
sults in the symmetrical ‘S’ wave
shown in F1g. /16,  Maximun deviation

To audio amp.
(b)

Figure 7

of the carrier frequency results in maxi-
mun amplitude of the curve. Zero
deviation of the carrier frequency pro-
duces no amplitude. The audio fre-
quency component of the signal which
corresponds to the rate at which the
carrier 18 frequency modulated is taken
off at pownt b in Fiy. 6.

The Ratio Detector

The action of the ratio detector may
be divided into three functions. These
are:

The manner tn which rectifica-
tions take place.

The development of the audio
signal.

The manner in which amplitude
varations are rejected.

\ studv of Fig. 12 will reveal that
the ratio detector is a half-wave recti-
fier with the diodes connected in series.
The instantaneous signals, ey -+ e,
and ey, + e, ure rectified only when the
voltage at the plate of diode, D, is
positive. The instantaneous rectified
values of these signals appear across
Cy and Cg, and are E; and E2 respec-
tivelv. The current in the diodes,
which flows through £, and R, is
proportional to:

E + F
R+ R

In contrast with the conventional
diseriminator, where f/; and £z are ap-
plied in reversed polarity, in the ratio
detector E; and Iz are additive. The

{a) (a)

Vector Diagram of Vector Diogrom of
Bolonced Discriminotor, Balenced Discriminator,
f=fpy <%

eify

/2 /2

ey e Cs/fp

&

1)) 1)

Vector Sums of e, ond ._e_z._ Vector Sums of e; and -25’-
FIG.8 FIG.9

Figure 8 Figure 9
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{a)
Vector Diogrom of
Balanced Discriminator,
31

Vector Sums of 8 and 3|
FI6.10

Figure 10 Figure 11

addition of these voltages produces the
waveform, Ep, shown in #7g. 13. How-
ever, this waveform cannot be used for
the detection of audio frequencies. To
accomplish this we must obtain a wave-
form corresponding to Eg, which is an
“S” curve identical in character to the
“S” curve obtained in the conventional
disceriminator,

The developinent of the audio signal
is rather unique. First, it must be borne,
in mind that the rectified voltage drop,
F: + Fg across resistors, By and Ry, is
distributed equally across both resistors
and that &, + F2/2 is the voltage drop
across each resistor. Second, the values
of E; and Epz across Cy and Cz are not
necessarily equal at a particular instant
but vary throughout the deviation cycle
asshown in Fig. /3.

Let us assume that, at a particular
instant in the deviation cvele, E; has a
value of % volts and Ez has a value of 2
volts. This is shown by the line, {;
in Fig. 14. Since the curves are svm-
metrical, an equal frequency deviation
in the opposite direction, corresponding
to line, tz, will result in £, being equal
to 2 volts and ks being equal to 8 volts.
The voltage distribution across the eir-
cuit components to — t2 will be us shown
in Fig. 15.

Tor 1; the total voltage, Fr + E2 will
be 10 volts. In the lower nerwork, A,
the audio voltage developed across the
audio load will be £4p = 8 -5 = 3 volts.
In the upper network, B, E4p = 5 -2
= 3 volts. Observe that the developed

audio voltage for both networks is iden-
tical in amplitude and in the same diree-
tion.

Figure 12

Er =E+E>
2]

f{ € fo—>Dfp
!

Eg= E,~Ep

flfoe— fo—>1>%

(]
«Gne (‘:omplm
Deviation Cycle-

FIG.16

‘Corresponding Audio

Wave Produced by Ons

Complete Frequency
Devigtion Cycle

Figure 13 Figure 14

Figure 15

At the point where the deviation fre-
quency is zero, corresponding to line,
to, we find that E; 4+ Egz is also equal to
10 volts. We have drawn these curves
so that £, 4+ FE2 at any deviation is 10
volts. This is not necessarily true for
all discriminator networks. However,
in this case we can proceed on this as-
sumption since it will shortly be shown
that for other purposes £ + Ez is kept
at a eonstant value by the addition of a
stabilizing condenser.

Since £; + K2 is 10 volts, and since
E; and Ee are equal at the time fo, £
and Eg are each equal to 5 volts. Apply-
ing these values to Fig. /5, and solving
for the audio voltage, E 4, we find that
it works out to be zero. This result
1s apparent considering the fact that for
these values a balanced bridge circuit
is obtained corresponding to zero cur-
rent between points a and b.

Praceeding now to the deviation point
corresponding to 2z, where E; equals 2
volts and E2 equals 8 volts, and apply-
ing the same techniques outlined in the
paragraphs just covered, we find that
audio voltage is again 3 volts. How-
ever, this time the direction of current
through the audio load is reversed.
Thus, it should be obvious that a com-
plete frequency deviation cyele applied
to the input of this circuit produces a
complete and corresponding audio fre-
quency cycle. This is shown in Feg. 16,
where the points, a, b, ¢, d, and e, cor-
responding to frequency deviations of
zero, negative maximum, zero, positive
maximum, and zero, produce the cor-
responding audio frequency amplitude
cycele illustrated at the right.

The formula for the audio voltage at
any instant is K; — Eg/2. This is in
contrast to the audio voltage developed
in a conventional discriminator, which
is equal to E; — E2. As a check on
some of the results obtained above, we
find that the audio voltage for ¢, uti-
lizing the formula just given, if §—2/2 =
3 volts. This checks with the value ob-
tained.

Amplitude modulation rejection is
effected by placing a stabilizing con-
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Figure 16
Figure 17

denser across £; and Rz as shown in
Fig. /7. This condenser must be large
enough to maintain the rectified out-
put voltage constant at any audio (re-
quency. This means that the time
constant of C and R, + Rz must be
about 0.2 seconds. A condenser of 8
uf 1s usually emploved for this purpose.
Since E; + Ez is in parallel with this
stabilizing voltage a constant potential
will also be maintained across C; and
C2, even though the individual voltages
across these capacitors vary throughout
the deviation cycle.

Suppose that at o particular point of
the deviation cvcle the incoming signal
is affected by some outside disturbance
and the instantaneous amplitude is in-
erased. The immediate result of this
condition is that the diole current will
increase. This increase is immediately
absorbed by . However, due to the
time constant. of this network the volt-
age across C remuins constant. This
applies also to any decrease in signal
which would reduce the current in the

[Continued on page 36]
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TENDING CREDIT

Part Il of the series "BOOKKEEPING SIMPLIFIED”

by BETTY LEE GOUGIH

Do you sell or do repair work on an extended time-payment or credit

basis?

Are you showing a profit on charge and credit term business?

How is your cash balance and inventory?2 Do you take all earned discounts?

OW many “slow’" accounts are

there on your books? How much
is owed to vou——and is it a healthy or an
unhealthy percentage of your total
sales? How much ecredit should any
given customer he allowed? How
mauch credil can your store profitably carry,
and are you undercutiing i, hitling it on
the nose, or exceeding it?

Many radio service dealers have failed
because they carried too much credit.
Accurately maintained business records
would have warned these bankrupt serv-
ice dealers that trouble was coming
and would have told them, moreover,
where the trouble was. In this second
article, of a series on simple to maintain
types of hookkeeping, let’s look at how
credit records can be kept with ininimum
trouble and maximumn accuracy.

Three main factors govern successful
credit selling, and when they are out of
kilter the records flash a red neon warn-
ing. These three are (1)—the amount
of capital the merchant has; (2)-—the
time period for which credit has been
extended; and (3) the fulfilment of
ment of eredit obligations by customers.
Any of the three can cause failure if it
is not right.

The amount of capital on hand is
important because it governs the dollar
volume of credit that can profitably
be extended. Credit selling is no more
than money lending. FIor example, if
the radio store’s operating capital is
$5,000, and its accounts payable (the
customers who owe moneyv on charge
or other credit accounts) totals $3,000,
this meuans that the inventory has been
decreased by %3,000, and that there is
only $2,000 with which to replace
the stock sold. Over a period of time,

16

this would deplete the shop .shelves
to a dangerous point. Lower inven-
tories mean fewer opportunities for
future sules.

To illustrate point two, say again
that, while $3,000 ecredit has been ex-
tended to customers, the radio service
dealer has a credit of that size with his
wholesalers so that he can immediately
replace the merchandise sold on charge
account by using his own accounts with
distributors and jobbers. Usually, a
merchant’s credit with wholesalers is
for thirty days. That means that the
credit extended to consumers must be
for no longer than a month, and pre-
ferably for a shorter period-—for ex-
ample, a week—to allow for the time
taken to remit.

The average radio business can afford
to carry very few ‘“‘slow payv’’ customer
accounts. Consequently, the records
must show the complete status of each
customer’s account so that uccurate
controls can be kept on his credit buy-

JeBusHOP
“I'll take that Portable.

Charge it.”

ing. A radio service organization that
does a lot of repair work, on a wholesale
basis, for retail stores that “farm out”
all such service work to them must be
careful as the cost of parts and tubes
an amount to large figures in a three
or four week period.

Often, large department stores limit
a customer’s credit to so many dollars.
When his account has passed the limit
sum, his credit is stopped until he has
reduced it below the maximum. This
insures that sufficient amounts from the
credit customers will be forthcoming so
that inventories or cush halances are not
reduced to the danger point. The saine
system 1s a practical one for all service
dealers and service organizations to use
in dealing with their customers regard-
less ol whether the customer is un in-
dividual or depurtment store.

Ii charge sales during the week amount
to more than collections—as shown
immediately by the one hook control
sheet—an effective stop light warning
has been flashed. It is imperative to
watch_ the next week, and the one after.
It the trend of credit selling is fewer
collections than dollar eredit sales, one
must imimnediately take steps to put the
credit ledgers on a more healthy busis.

Daily Credit Records

Credit records are simple to keep.
Insistence on proper marking of charge
slips, and bearing down on seeing that
the totals are promptly and accurately
entered first on the customer ledger,
second on the master control sheet.
The ledger insures that credit purchases
will be billed promptly and properly;
the control sheet tells the radio service
dealer the status of his credit selling
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business at uny given time. At the end of
the duy’s business, the charge sales slips
should be totaled and entered on this
control sheet itmmediately. Then, they
may be entered on the billing ledger
(which can be a plain ten cent store
notebook) immediately, or else filed
away and entered on the last day of the
month. Many radio service dealers
have found it simpler to enter them
daily, thus lessening the normaully diffi-
cult end-of-month routine.

Sales slips should be field away and
kept for a least one year. Many radio
service dealers simply put them in alph-
abetical files in an ordinary 5 x 8 inch
cabinet. This is a good system.

The ledger on which figures from tlie
sules slips are entered should indicate
(1)—date of purchase; (2)—cither the
department or departments in which
the purchase was made or the names of
the merchandise hought; (3)—the total
to date; und (4)—credits, so that a com-
plete statement is available at all times.
If a limit has been placed on a custoner’s
charge purchases, the ledger sheet should
have a space [or this at the top, so that
a quick glance at the “balance-to-date”
and the “limit” figures enables the man-
ager to decide instantly when a cus-
tomer is using too much credit.

Credits to customers’ accounts, like
charge sales, should be entered on the
end of the day on the master sheet. An
easy way to do this is to issue receipts
in duplicate, keeping the carbons with
sales slips.

Your Own Credit Standing and
Inventory

Do you know how much merchandise
you purchased during last month?
Where you purchased it? For eractly
how much?

Do you know how much was bought
for each section of your store? How
much you now owe to each wholesaler
and how much you have paid? Did

Before granting credit to an applicant,
it is important to gather data on — and
study — his rating and his ability to pay.

you pay in time to take the cash dis-
counts? Do you know the due dates of
invoices still unpaid so that they can be
paid in time to earn the percentage dis-
count?

Accurate books that are simple to
keep can tell this vital information at
a glance. Let’s look at keeping records
of merchandise and equipment pur-
chases and the inventories on which
accurate purchasing and evaluation of
sales policies depend.

Merchandise invoices received from
wholesalers should be filed in a “tick-
ler,” which is a file set up by date.
Sinee cash discounts are important—
19 in ten days, while appearing to be a
siall figure, mounts into 36149 vearly—
bills should be paid promptly. Orderly
procedure calls for their being paid when
due, but not necessarily before. That’s
where the tickler file comes in. A riffle
through the day’s date reveals cach in-
voice that is due so it can be paid
promptly.

A tickler file can be anything from a
cardboard box to an elaborate card file
box or even a filing cabinet. A good
procedure is to insert thirty-one folders.
Asan invoice is received, it can be placed
in the folder corresponding to the due
date. A quick examination of the
folder of the day, done at the beginning
of each day’s business, reveals invoices
that must be paid that day.

When stoek is received, it should be
checked carefully against the invoice.
Order clerks being human, mistakes
happen oceasionally in  wholesalers’
shipping rooms. (There’s no reason
why you should pay for another’s mis-
takes). When an invoice has been paid
(but, not before), the sum should be
entered on the master control sheet of
the one-book system.

If the invoices are kept only the usual
ten days before being paid—and good
business practice dictates prompt pay-
ment—a quick check of only ten file
folders gives the complete amount due
wholesalers at any time.

It Pays to Buy New Equipment

Equipment payments, however, are
different, as expensive radio service
shop fixtures are often purchused on
long term credit. The Department
of Commerce, in an advice book,
points out that “You should know what
your costs are on your present cquip-
ment. These costs should be stated as
so much a year, and should include an-
nual repairs and maintenance (for ex-
ample, the electricity required if any),
and each year’s proportionate share of
the original cost. An estimate should
also be made of these elements of ex-
pense_for new equipment.
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“The difference between the total
annual cost of the present equipment
and the estimated total annual cost of
the new equipment, plus ‘any savings
in other storc operating expenses, will
show vou whether you can expect to
reduce total store operating expenses by
buying new equipment. A comparison
of the annual reduection in total store
operating expenses with the cost of the
new equipment will show you whether
the purchase of the new equipnient will
be profitable. 1If the annual savings
in store operating expenses will “pay
for’ the new equipment within a few
years, then the savings in operating ex-
penses in the remaining years of the life
of the equipment will be u clear profit.

“The new equipment may not result
in any savings in total expenses, but
nmay even cause an inerease in annual
operating expenses. lowever, if the
equipment is expected to bring more
customers into the store, and thus to
increase the sales volume, the purchase
of the new equipment may still be profit-
able. Tf the expected annual increase
in dollar gross margin (resulting from
the increased sales)is sufficiently greater
than the expected annual inerease in
dollar operating expenses then the pur-
chase of the new equipment may be
profitable.”

Take Tax Deductions on Depreciation

Depreciating these store fixtures is
simple. Take, for example, a counter
that cost, let us say, $1,000, and which
is expected to last for five years. At
the end of that time, it is estimated that
the counter will have a trade-in-value
of $100. Dividing $900 by five years,
the expected life of the fixture, we get
$180. That is the annual depreciation.
At the end of one year, your investmant
in the counter is $720. At the end of
two years, it is $540. At the end of
tive vears, it is zero. The same system
would apply to test equipment that you
buy. It is necessary to know how to
depreciate fixtures and other equipment
in order to figure up the year-end profit
and loss statement upon which income
tax payments, among other things, are
based.

To airive at an accurate profit and
loss statement, it is necessary to have
beginning and ending inventories for

the period. A simple inventory form

can be made by ruling a large sheet of
paper vertically and horizontally, and
assigning merchandise item names to
the vertical columns. Then the periods
at which inventories are taken—weekly,
monthly or whatever is the store prac-
tice—ure marked on the horizontal
lines. At a glance, this form shows
what the inventory was at any given
period. It indicates when stocks are
getting low, when there is too much of
an item on hand.

[Continued on page 36]
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OR THE first time in the history
of the industry, all branches of the
radio industry will join in sponsorship of
a program to assist the radio technician
with the presentation of a three-day
Town Meeting of Electronic Technicians
in Philadelphia, January 11, 12 and 13.
The program, which has been in
preparation for several months, was
announced by H. W. Clough of Chicago,
chairman of the Radio Parts Industry
Coordinating Committee as a joint
undertaking of the Radio Manufactur-
ers’ Association, the Sales Managers
Clubh, Philadelphia members of the Na-
tional Electronic Distributors Associa-
tion, the Electronics Parts and Equip-
ment Manufacturers, and the Mid-
Lantic Chapter, The Representatives,
with the assistance and cooperation of
the Federation of Radio Servicemen’s
Associations of Pennsylvania and the
Philadelphia Radio Servicemen’s Asso-
ciation.

Format of the meeting to be held in
the Bellevue-Stratford Hotel, will pro-
vide radio technicians of the area with
latest electronics technical information
and with expert advice on various
phases of small business mnanagement.
Most of the technicians for whom the
program is designed either work for
others or operate shops with from one to
10 emiployes, Clough explained.

“Success of the Philadelphia show
will be watched by the entire industry,”
he said. “For too many vears, we in the
radio industry, preoccupied with the
problems of building a new industry in a
new and rapidly developing field, have
neglected the needs of the radio tech-
nician. The people to whom he should
look for help in his business are manu-
facturers and distributors of parts and
sets.

“I consider the Philadelphia experi-
ment a significant step forward in terms
of industry relations. It is a sign of in-
dustrial maturity and a recognition of
industrial responsibility. Success in
Philadelphia undoubtedly will encour-
age further cooperative ventures.

The Philadelphia program is in charge
of Harrv A. Ehle, chairman of the Co-
ordinating Committee’s subcommittee
on the Town Meeting of Radio Tech-
nicians.

As presently projected, the program
will open with a kevnoting session Sun-
dav Night, January 11. All-day ses-
sions Monday and Tuesday are cal-
culated to give technicians the latest in-
formation on managenient and technical
subjects designed to be most useful to
him in his own shop. Extensive cover-
age of television and I'M, unfamiliar to
most technicians, will be designed to
furnish the basic information necessary
for him to understand repair work in
those fields.

The program will de-emphasize hrand
names and all manufacturers will ab-
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RADIO
TECHNICIAN'S
CLINIC

(see Editorial on page 3)

stain from merchandising during the
sessions., Only exhibits from within the
industry will be those of test equipment
manufacturers which will be displayed
asmatters of technical information with-
out sales effort.

Ehle said the program is being built
on the basis of questionnaires circulated
to technicians in the Philadelphia dis-
trict. Chief requests were for the follow-
ing subjects: technical information, ad-
vertising, computing charges, profitable
servicing methods, purchasing and
budgets.

“As a consequence, we have built a
program with wide appeal to every type
of radio technician,” Ihle explained.

“Monday we will have a morning and
afternoon session on television, with ses-
sions on finance and merchandising.
Tuesday we will have a morning and
afternoon session on FM, with others on
cost accounting, billing, and Citizens’
Radio.”

The Town Meeting of Electronic
Technicians will be held in eonjunction
with a meeting of the I'ederation of
Radio Servicemen’s Association of Penn-
sylvania Sunday, which will be followed
by a banquet of the Philadelphia Radio
Servicemen’s Association Monday night.
Registration far the Town Meeting
will be handled by the PRSMA on Sun-
day and Mondav.

TOWN MEETING OF RADIO TECHNICIANS—TENTATIVE PROGRAM

Bellevue-Stratford Hotel, Philadelphia, Pennsylvania

I, 12, 13 Jan., 1948

SUNDAY, i1t JANUARY

1 p.m. Joint registration opens. PFRSM
in charge. Clinic registrants re-
ceived badges. Clinic exhibits
open.

8 p.m. First session. Keyed to discussion
of importance of clinic program to
radio serviceman . . . future of
elecironics lor servicemen . . .
needs ol small business. Four na-
tional speakers.

MONDAY, 12 JANUARY

9 a.m. Registration.

10 a.m. First television session: 2 20-
minute papers, 2 10-minute Q &
A sessions.

11 am. Recess.

11:10 a.m. Two papers, | joint Q & A
session, business subjects: cap-
ital requirements, budgets,
accounts, finance.

12-12:30 p.m. 5 basie picces of test equip-
ment on simultaneous dis-
play with attendants.

12:30-2 p.m. Luncheon.

2 p.m. Second television session: 2 20-
minute papers, 2 10-minute Q & A
sessions.

3 p.m. Recess.

3:10 p.m. Two puapers, 1 joint Q & A

session, merchandising sub-

jects: public relations, adver-
1ising.

5 p-m. 5 basic pieces of test equipment on
simultaneous display with attend-
ants.

6 pom. NEDA cockiail party to oflicers
and delegales of Federation.

TUESDAY, 13 JANUARY

9 am. Registration.

10 aum. First FM session: 2 20-minute
papers, 2 10-minute Q & A
sessions.

11 am. Recess.

11:10 am. Two papers, 1 joint Q@ & A
session, business subjects: cost
accounting, how to compute
charges.

12-12:30 p.m. 3 basic picces of test equip-
ment on stnultaneous dis-
play with attendants.

12:30-2 p.m. Luncheon.

2 p.m. Second FM Session.

3 p.m. Recess.

3:10 p.m. Two papers, 1 joint Q & A ses-

sion, Citizen's Radio.

5 basic pieces of Lest equipment on

simultaneous display with attend-

ants. Open session, experts avail-
able, for elaboration of clinic Q &

A? Drawing of registration tickets

for television set?

-

5 p.m.
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e ELECTRONAMIC
Tube Tester

For checking the overall efticiency or “figure of merit” of a tube

N THE early days of radio, commer-

cial tube testers made available to
the service trade were of the static trans-
conductance or grid shift type. In this
tvpe of circuit the plate current of the
tube under test was measured under
specified values of d-¢ plate and grid
potentials, following which a given value
of grid voltage change was applied and
the corresponding plate current change
noted. A diagram of this ecircuit 1s
illustrated in Fig. 1. Since a tube nor-
mally operates under dynamic condi-
tions of a-c grid voltage and plate cur-
rent (aside from the d-¢ potentials ap-
plied to its elements) this tyvpe of tester
does not necessarilv give a true indica-
tion of the overall merit of a tube.

In view of the apparent limitations
imposed by static instruments many
more modern tube testers are of the
dynamic type. Instead of a d-¢ value of
grid shift an a-¢ voltage is applied to the
grid of the tube under test, and its
corresponding plate current elfect ob-
served by a suitable indicating device.
See Fig. 2. Observe that in the con-
ventional type of dynamic transcon-
ductance tube tester a limited a-c grid
voltage is applied to produce a limited
a-¢ plate current reading. A.C. or D.C.
basic power supplv may be used for
element operating potentials.

Instruments in which the entire true
range of dynamic operating potentials
mayv be selected and applied to the tube
are much too complicated as well
expensive for ordinary use. Such in-
struments are confined primarily to
laboratorv measurements.

Recently, a new type of tube tester
has been placed on the market which
incorporates a unique method of testing
the overall eficacy, or figure of merit
of a tube. In this method a substan-
tial degree of dynamic operating poten-
tials are applied to the tube under test.

by L. S. RICH

GRID SHIFT
SWITCH
:
A

0.C.
MILLIAMMETER

Figure 1

Referred to by the manufacturer as the
Electronamic Tube Tester, its basic
operating principles are given here.

Fig. 8 illustrates the
gram of this tester, and /ig. -

wiring dia-
4 shows the

SUITABLE A.C.
INDICATING METER

INPUT

A.C.

c- B— 8+ B8+

Figure 2

simplified circuit of the electronamic
tube testing portion of this instrument.

In the lower left portion of the dia-
gram the switch assembly Sy, by means

[Continued on page 34)
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EXTERNAL CROSS MODULATION

—ITS CAUSE AND CURE—

~‘OME years ago reports began to be
heard concerning a type of interfer-

ence with broadeast reception which had
never before been noticed. The inter-
ference occurred only in localities having
high field strength from one or more
local stations, and its new characteristic
was that the program of the strong local
station was heard when the receiver was
tuned to one particular other station,
but not to others. The effect was not
due to lack of selectivity because when
the receiver was tuned the local station
could be tuned out and then would re-
appear when a certain other station was
tuned in.  Occasionally, two local sta-
tions would be heard together on a fre-
quency which was quite different from
that of either one of them.
This type of interference also had other
peculiarities. In the area in which it
occurred, it would be found in’one house
whereas the house next door would be
ree from interfercnce even when the
same set was used. In those houses
where it occurred, any make or mocdel
receiver, including batterv sets, ex-
perienced it. Still another puzzling
factor was that the interference was not
constant, being much more severe at
one time than at others, and occassion-
ally disappearing entirely for a period.

These characteristics led to the deduc-
tion that the interference was not caused
in the radio recciver, but by sonie agency
external to the receiver itsell. This
type of interference was designated
“external cross modulation.”

A location was found where the cross
modulation existed consistently and a
study was made to determine the funda-
mental cause and a remedy. In this
location, a battery receiver with a short
antenna exhibited cross modulation in-
side the house, but when the receiver
was a few feet outside the house, cross
modulation ceased. A trap circuit in
the antenna was ol no benefit, which was
further proof that the difticulty was ex-
ternal to the receiver. It was observed
at this location, as well as at others

*This very timely article is reprinted
with permission of the editor of

RCA4 RADIO SERVICL NEWS.
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by DUDLEY E. FOSTER*

A puzzling phenomenon that has caused untold grief
to competent radio technicians is explained in detail

where the elfect was serious, that the
house wiring was of ‘the knob and tube
type and the service mains from the
distribution trunsformer were overhead.
A filter near the receiver, consisting of
two 0.1 uf eapacitors across the line with
the center point grounded had only a
slight effect on the interference, but an
additional cupacitor across the line
where it entered the house greatly de-
creased the cross modulation. It was
further found that by placing the an-
tenna at a distance from the power lines
and using a shielded lead-in, the exter-
nal cross modulation disappeared.

Rectification a Cause

This experience showed that the cross
modulation was due to rectification of
radio frequencies in the power wiring,
with resultant new, spurious [requencies
being introduced in the antenna or lead-
in. Radio signals were picked up by the
power wiring or other metallic conduc-
tors near the receiving antenna and at
some point along the conductor were im-
pressecl on a rectifier or non-linear cir-
cuit element. A simple laboratory test
confirmed the observations. Two an-
tennas were placed a few feet apart and
to one of them a radio receiver was con-
nected. An impedance was connected
between the other antenna and ground,
and when a simple diode was connected
across this impedance, cross modulation
of the signals in the first antenna oc-
curred.

The question arises as to where the
rectifier may exist in the field. Where-
ever there is a poor connection between
any two metuallic bodies, expecially if
oxidation is present, rectification can
take place. The poor contact may he in
the lighting lines, in piping, or even in
the antenna itself. When such a rec-
titier exists, and one or more powerful
signals are present, new frequencies are
generated by the rectifier. Where only

one powerful signal is present, the only
new f{requencies made by the rectifier
are multiples of the fundamental, that
is the second harmonic, third harmonie,
etc.,, of the signal frequency. Where
two strong signals exist, a number of
cross modulation combinations take
place. Let us call the frequency of one
of the strong stations “a,”” and that of
the other “b.” Then the rectifier gen-
erates the following frequencies:

a+b 2a—b
a——b 2b+a
2a, 2b-—a
2b 3a
2a-+b 3b

An effect also takes place whereby
the modulation of station with fre-
queney “a’” is heard on station “h,”
and the modulation of station ‘b is
heard on “a.”

Let us suppose that two stations are
so located that in the region between
them signal strengths of 0.1 volt per
meter occur f{rom both, and that one
station is on 650 ke. and the other on
750 ke, Then the following table shows
the frequencies produced.

a =650 ke. 2a-+b =2,050 ke.

b =750 ke. 2a =b+550 ke:
a+b=1,400 ke. 2b-+a=2,150 ke.
a—h =100 ke. 2b—a =850 ke.
2a =1,300 ke. 3a =1,950 ke.

2b = 1,500 ke. 3b =2,250 ke.

In this example these two stations
would produce five new frequencies in
the broadeast band and five new fre-
quencies outside the broadecast band
where one or both the stations together
would be heard. It can be appreciated
readily that a large amount of inter-
ference will be produced in this manner.
The interference produced by station of
frequency “a” on irequency “b” and
vice versa has been found to be serious

[Continued on page 35]
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A BRIGHTER FUTURE FOR YOU

INSIDE THE VACUUM TUBE
By John F. Rider. A new approach ond tech-
nique that makes its message easy to under r
g% stand. A solid, elementary concept of the iy
theory and operotion of the bosic types of
& vacuum tubes based on the electro stotic field

theory. The book, which covers diodes, triodes,
tetrodes, and pentodes, presents a clear physical picture
of exactly what is happening in a vacuum tube.

A goldmine for the student; a must for servicemen,
amateurs and engineers. 425 Pages—$4.50.

RADAR

The complications hove been removed in this entertoin.
ing book explaining Rador. Non-technical, but authentic.
80 pages, profusely illustroted, only $1.00.

0
field

THE METER AT WORK o v :
= Slgru!iq,,,,(,e Y shoyrg

How each type of meter works and how each
is used in the field to best advantage. Covers
whichever phose of the subject the reader is in-
N J terested in. 152 Pages—138 111.—$2.00.

VACUUM TUBE VOLTMETERS

=== Explains the theory upon which the functioning

'Q‘:l\vﬂ of the different types of v-t voltmeters is based,

.:3"“_/"'.‘ and also the practical applications of these
instruments. Includes a bibliography consisting

W

.—.-m-—J;of 145 international references. 180 Pages—
111 Nlustrations— $2.50.

SERVICING RECEIVERS BY RESISTANCE MEASUREMENT

Discusses series ond parallel cambinations of resistances

THE CATHODE-RAY TUBE AT WORK
@By JOHN F. RIDER. Presents a complete ex-.

':.iplanaﬁon of the various types of cathode.roy
4 tubes and what role each element within the
el device plays in making voltages and currents
“aslvisible. The only book of its kind! 338 Pages.
T 450 Illustrations—$4.00.

UNDERSTANDING MICROWAVES

By VICTOR J. YOUNG. Foundation for understanding
microwave radia ond radar. Explained simply. Design
and Operation of waveguides, magnetrons, klystrons,

and the distribution of currents and voltages, providing
the basis underlying the circuit arrangements used in

various types of radio receivers. 203 Pages —$2.00. . !
antennas, etc. Sectian | covers theory; Section I, terms,

AUTOMATIC FREQUENCY CONTROL SYSTEMS ideas, and theorems. 385 Puges. Liberally (llustrated. $6.00.

/PUTomaTe Basic operation of discriminator and Automatic

SERVICING BY SIGNAL TRACING

Frequency control circvits is detailed in first part
N Explains approved system of diagnesing faults

of boak. Descriptions of systems used in com.
mercial receivers are fully described in second
part. 144 Pages—102 lllustrations—$1.75.

in radio receivers and all kinds of communica-
tion systems. The method wus introduced by
the author of the book, John F. Rider. The system
has won endorsement by individuals and as-.
sociations the world over as well as technical
branches of our government. 360 Pages—188 lllustra.
tions—$4.00. Sponish edition—$4.00.

G Auicning
PHILCD

§ VOL. | —1929 16 1936—176 Pages..
i VOL. 11—1937 to 1941—200 Pages..

THE OSCILLATOR AT WORK

Shows how various oscillator circuits function

A-C CALCULATION CHARTS ¢ - ] ) A
By R. LORENZEN Students and engineers will find this Ui” 4 and me'h?dS to improve their F?EY(ON'"GME-
book invaluable. Simplifies and speeds work involving o Also describes the r.f and a-f oscillators used

as  signal sources. Covers laboratory test.
methods, and other related tests. 256 Poges—
167 [llustrations—$2.50.

AC calculations. Contains 146 chorts. Covers AC calcu.
lations from 10 cycles to 1000 megocycles. —$7.50

AN HOUR A DAY WITH RID
D.C. VOLTAGE DISTRIBUTI
Practically interpreted in te,

ER SERIES—96 PAGES
ON IN RADIO RECEIVERS—The o
ms of how circuits are employed |
IN RADIO RECEIVERS'

....... (each) $1.25
pplicotions of Ohm's low,
" rodio receivers.

This hook familiorizes you with she
Busic facts.

subject in relotion to all com.
sold over 3¢,000 of this title,
d explonation of how ovc is

and the clarity of
Al:JiVOMA"IC VOLUME conT
vtilized in rodio receivers,

this text, have
ROL—An €osy to understan,

LEARN RIGHT WITH. RIDER!

FOR 17 YEARS. PUBLISHERS EXCLUSIVELY FOR THE RADIO AND ELECTRONIC INDUSTRIES
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BROADCAST
OPERATOR’S
HANDBOOK

y
HAROLD E. ENNES,
A Engineer, Station WIRE
“Here are coordinated facts,
i standards of good operating
practice written by an opera-
tor in operators’ language.

TABLE OF CONTENTS
PART 1
OPERATING IN THE CONTROL
ROOM AND STUDIO
Chapter 1. What You're Up Against, 2.

i Are Mechanical Operations Apparent?

3. Keeping Sound ‘‘Out of the Mud,”
4. You're Often a Producer, Too, 5. Put

.- That Mike There.

PART 2
OPERATING THE MASTER CONTROL
Chapter 6. Where Split Seconds Count.

PART 3
OPERATING OUTSIDE THE STUDIO
Chapter 7. Remote Control Problems, 8.
Remote Versus Studio Pickups, 9. Remote
Musical Pickups, 10. Eye-Witness Pickups
and Mobile Transmitters, 11. The Live
Symphony Pickup.

PART 4
OPERATING THE TRANSMITTER
Chapter 12. Operator’s Duties, 13. Pro-

grams Are Enlertainment, 14, Measuring
Noise and Distortion.

PART 5
WE'RE OFF THE AIR

Chapter 15. Emergency Shutdowns, 16.
Why Preventive Maintenance, 17. Pre-
ventive Maintenance Instructions.

PART 6

TECHNICALLY SPEAKING

Chapter 18. Control Room and Studio
Equipment, 19. The Broadcast Studio,
20. Transmitter and Transmission.
Book Bibliography.
Appendix.

288 Pages. . ... $3.30
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CIRCUIT COURT

Farnsworth GK (00 Series

This 9 tube instrument, provides re-
ception on the regular broadeast and
IM bands. A unique circuit arrange-
ment is emploved. Reference to the
block diagram will make an understand-
ing ol the tube uses clear.

as r-f amplifier on the broadeast AM
band. Additio nali-f gain takes place
in the 6SF7 stage and a 6H6 Ratio De-
tector serves as demodulator. The
a-f cireuits are as deseribed for AM per-
formance. AVC for the I'M controlled
stages is taken from the negative out-
put of the ratio detector.

A-M 6567 6547 oo G e
R.F. covv. 1 &% 1 AR AF.
AVC
LF. =455 Kc. 6v6
AF
F-M

6AG5 6587Y 6567 6SF7 e 6si7 | eve
RF. CONV. LF. e [ RoEF AF, INV. AF.
_ 6v6
LF. = 10.7 Me. -

Block diagram of Farnsworth GK 100 Series

In the AM position, the loop (or ex-
ternal antenna — if used) is tuned and
connected to the grid of the 65G7 RI
stage. The amplitied output is imped-
ance coupled to the 6ST7 convertor,
whose oscillator eircuit is also tuned.

The 455ke i.f. developed by the 6SA7
is amplified in the pentode section of a
6517, This amplified voltage is reeti-
fied by the diode section the same tube
and AVC is developed also.

The audio signal is amplified and in-
verted by the 6517, to be used to drive
the 6V6 output tubes.

When the set is switched to TM, a
radical change takes place. A separate
signal frequency circuit is brought into
play. The signal is first tuned and fed
to a 6AG5 miniature 1-f amplifier.

Another tuned circuit precedes the
6SB37Y convertor. The oscillator sec-
tion is, of course, tuned. A 10.7 me

i-f signal is developed. The fist 10.7
me amplifier is the 68G7 which served

The use of the 637 as r-i amplitier
and i-f amplifier in the twa positions is
indeed unusual. No undue complica-
tion arises and the only switehing oceurs
in the grid eircuit.  No switching of the
critical T'M signal eireuits is needed.
B voltage is switched from one con-
vertor to the other when changing
bands.

The circuit of the simple tone con-
trol is shown. It will be noted that
both tone and volume controls are 3-
meg. units, the latter having an appro-
priate tap for bass compensation. The
signal 1s arriving {rom a high impedance
source so as the grounded arm of the
tone control moves up it shunts oft the
highs, at the same time the bass boost
circuit consisting of the .003 and 220
K itets comes into full play, as the arm
is moved down the tone control fewer
of the highs ure by-passed and the .003
condenser 1s gradually shorted out.
The result is more highs and less lows.

FROM

VOL. 1102 MFD.

PHASE INVERTOR --- A.F. AMPLIFIER

CONTROL

[}

470K

4
10
= MEG.

B+

Amplifier circuit of Farnsworth GK 100

VOLUME — TONE CIRCUIT

.
AF.
FROM
DET. e 002 MFD. .01 MFD.
OR
pﬁ'ggﬁg .01 MFD.
=
3 MEG. /
TO
.003 6SL7
MFD. GRID

Tone control circuit of Farnsworth GK 100

Some near-center point could provide
a well halaneced response.

A schematic is shown of the simple
a-f amplifier and phase invertor circuit
which feeds the 6V6s. A 6SL7 tube
has both cathodes grounded, the grids
returned to ground via 10 meg. resistors
and similar 470 K-ohm. 02 uf.  Values
in the plate coupling cireuits. The
little bias required by the triodes is
developed ucross the large grid resist-
ors. The second section is seen to
pick up its a-f voltage from thenet work
in the grids of the 6V6 tubes.

RCA Model 65BR9

This is a portable set capable of oper-
ating on a built-in stornge battery or
from the 115 volt a-c line. The cireuit
of the set, exclusive of power supply,
is lairly conventional and only a block
diagram is shown. The antenna (loop)
and oscillator cireuits are tuned, the
r-f plate and mixer grid being R-C
coupled.

3va
AF.

1R5
CONV.

IN
By
ouT

Block diagram of RCA Model 65BR9

The battery being a 2 volt, lead-acid
tvpe, calls for a dropping network to
supply the desired 1-1 volts to the tube
filamments. As shown in the filament
diagram, the 50 mil tubes are paired
and supplied via a 7.5-ohim resistor.
The 3V4 output tube, with filaments in
parallel, drawns 100 mils and has its
own 7.5-ohum resistor.

Provision is made to operate in either
of two modes, Battery or A. C., and to
charge the battery from the a-c line
without plaving. A single switch as-
sembly having four positions, marked:
OFF--BAT—AC-—CHG performs all
switching functions. The charging cir-
cuit is shown, and will be seen to con-
sist of a transformer to step the live
voltage down to 3 volts, a dry dise-full
wave rectifier and a choke. This as-
sembly provides 1.75-amperes output

[Continued on page 24)
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Put an FM |

Pilotan

in every home!

%)

Homes without FM own only “HALF A RADIO'"!
They're missing the extra programs — the brilliant
true-life clarity — the thrilling new experience of
FM! Smart radio service dealers are turning this
hot waiting FM market into cold cash, — with the
amazing FM Pilotuner . . . which brings in glorious
FM from ANY radio, yet retails at only $29.95

“Live Wires" are taking PILOTUNERS along on
EVERY call . . . sending them out "‘on approval”. . .
letting customers “‘hear for themselves''— in their
OWN homes. Sales results are astonishing . . .
actually almost 100%. Get your share of this ready,
waiting PROFIT! Write for details.

ﬁm@m@ﬁ-@@:ﬁm’-wémcmwfq
03 THE PERFECT XMAS GIFT!

to retail at $29'95

¢ 3-gang copper condenser A Yuleiide ‘‘best seller''. .. unu-
¢ 5 tubes plus selenium rectifier sual—wanted—priced right! Give
¢ Buiit-in FM antenna * Handsome wood cabinet PILOTUNER 4 real Xmas display!

e 7 S KT T v SO 3T TSI
PI I.OT RADIO CORPORATION, 37-06 36th ST., LONG ISLAND CITY, N. Y.

Makers of PILOTONE VINYLITE RECORDS o PIONEERS IN SHORT WAVE e FM e TELEVISION

* Approved by Underwriters’ Laboratories,

e st v
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3V S2 f
28A.
+
BATT.

2V,
175 AMP.

Charging Circuit RCA Model 65BR9

at 2 volts. The filaments and B supply
draw 1.25-amperes. Thus, either the
entire 1.75-amperes or .5-amperes can be
applied to the batterv, depending on
whether the switch 1s set for CHG or
AC

The B voltage for the set is provided
by a synchronous rectifier type of vi-
brator. A ecircuit of the components
involved is shown. Note the elaborate
filtering to prevent vibrator hash from

'B' VOLTAGE CIRCUIT
. " . J = J 002 MFD! as
F - T 50V,
.0 .05 o~
Ys M F%I PG, T = .05 MED.
s T
T BATT. os0 . x -~
"B" Voltage circuit of RCA Model 65BR9
appearing in the set as noise. A buffer

174 1S5 3va

Fd
1200 MFD. 7.5 OHMS
EACH
3V4 Bias obtaired . FILAMENT
by bias cell. CIRCUIT-

Filament circuit of RCA 65BR9

cireuit consisting of .002-utf and 10K
ohms is convected across the high volt-
age winding to correct the waveform of
the interrupted output. Tiltering, not
shown, is done by a 1000-olim resistor
and two 15-uf condensers in the B cir-
cuit. Charging and vibrator compo-
nents, as well as the battery, are mounted
in separate metal boxes to provide ude-
quate shielding. All switches shown
are parts ol the single assemblyv.

TRADE-INS
HELP

T

g w7y

| iy ‘

CREATE SET SALES ¢

and customers

R. A, E. RICHARDSON, of
Nowata, Oklalhoma, has de-
veloped a wide trade area by utiliz-
ing “trade-ins” to pave the way for
sales of mnew radios. Measured in
terms of results attained within a com-
paratively short time his methods
seemingly possess considerable merit.
Perhaps it might be well to point
out that the firm was for some time
county distributors for several lines of
gas and electric appliances and at first
radios were simply a sideline. How-
ever, while an integral part of the
company’s activities, the radio depart-
ment now operates as an independent
unit, with strong emphasis on com-

24

by R. H. BRADY

plete service, and proper merchandis-
ing.

Located at 111 West Cherokee
Street, in Nowata, Oklahoma, situ-
ated in the center of a rich agricul-
tural and livestock region, the firm
caters to hundreds of customers, both
city and rural. 24-hour maintenance
service is afforded their patrons.

Within the store proper, a leading
receiver line is featured, carefully ar-
ranged for proper demonstration and
custonier convenience. All types of sets

are available ranging from table mod-
els to combinations. No so-called
“high-pressure” salesmanship is used.
When prospective customers enter the
radio department, highly trained sales-
men, after asking a few questions,
lead them to easy chairs and proceed
with a demonstration.

ITowever, due to thorough training,
the customer may be invited to listen
to, or try the radio set out, while the
salesman turns to greet another per-
son, or group, who are looking around
the store. Such procedure keeps every
one satisfied, and sales are usually
completed without wasted motion or

[Continued on page 32]
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Now Aucilable. . .

New, important
additions to the

, [ 5
most complete line
of Speakers and
. e e oy
Driving Units made
NEW SPECIAL PM HOERN UNIY, 1aving Alnico V magnet
ring, completely wa-artight icwsed in o heavy alumi-
num spinning. Prov des estmmely high efficiency re-

production with minimum nawt. Handling capacity
35 watts continuous, 60 w pemk.

To the more than 60 different type
and size speakers and horn units
that already compromise the RACON
line—these new models have been
added. There is a RACON speaker
and horn unit ideal for every con-
ceivable sound system application.

RACON has not only the most com-
plete line, but also the most pre-
ferred line. For over 20 years leading

Soundmen haverecognized and speci-
fied them because of dependability,
efficiency and low-cost, and because
the reproducers are trouble proof.

Here is a partial list of the various

types of RACON products now available:

PM Horn Driving Units, 10 types
Re-entrant Trumpets, 7 types
Tweeter & High Frequency Speak-
ers, 3 types

Straight Trumpets, 21 types Re-
entrant Fone )Speakers, 7 types
Flat bell straight trumpets, 2 types

NEW- SMALL RE-EN'IANVT HORNS, extremely. efficient
for factory inter-cow and pmgimg systems; for sound
trucks, R.R. yards ol all ater industrial installations
where high noise Bsvels are prevalent. Watertight,
corrosion-proof, easlly instclllad. Two -new models —
type RE-1'%, complesewith 3ckry Unit, handles 25 watts,
covers QOO-GOOO cps, type RE-12, complete.with Dwarf
Unit, handles 10 wchs, freq. respanse of 400-8000 cps.

Radial Horns and Speakers, 3  Armored (Cone Projectors, 7
types types

In addition there are cellular and auditorium horrs, inter-
com, paging, monitor, and dwarf speakers, cone speaker
housings, etc., besides all basic accessories such as swivel
brackets, mounting units, cone housings, multiple horn throat
combinations, etc.

Write for free catalog

RACON ELECTRIC CO., INC.
New York 3, N, Y.

52 East 19th St.

NEW RADIAL RE-EMFRAN~ 3FEAKER, excellent for all
types of industriol sound nstallations. Provides super-
lative and complete 360 :peech intelligibility by effici-
ently over-riding fe:ztery aigh noise levels. Frequency
response 300-6000 <ps. Handling capacity 25 watts
continuous, 35 w. p23k. Hes -Tounting bracket. Size 127
wide by 1253’ high
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NEW PRODUCTS

Low Price TV Set
Hallierafters  Co., Chicago, an-
nounces a table model television set
with 22 tubes and 13 channel push-
hutton sclectivity. goes into produe-
tion immediately, and should he on
the market by the first of the year.
$169.50.

hed in gray

The selling price will be

The metal eabinet, finis

and silver, was designed by Raymond

Loewy, and is equipped to aeccommo-
date a detachable lens aceessory to
bring larger images.

Other features of the new set are a
full seven ineh image. push button
for fine tuning and dials for simplitied
volume control, horizontal and verti-
cal image adjustment.

The video set will be merchandised
through distributors of both thellalli-
crafters Carnegie Hall line of radio
consoles and the lHallicrafters ama-
teur line.

Burgess Xmas Kit
Burgess Battery Co. of Freeport,
HI. is offering a flashlight-battery kit
for dealers to suggest as a Christmas
Gift item. The kit which retails at

%$2.98 includes a No. 146 prefocused
flashlizht, a No. 92 penlight and a
complement of extra reserve batteries
for each.

Outdoor-Indoor Fluorescent
Lights Introduced
Fluoresecent Christmas tree lights
which can be used outdoors as well as
indoors have been announced by
Sylvania Electric Products, Inc. The
new scts have waterproofed cords and

26

BEITUORSINT00R

STRING O LIGHTS

are equipped with special gaskets to
he placed inside the sockets for pro-
tection from the clements.

which come

The fluoreseent butb
in soft blue, green. coval, yellow and
orehid eolors, have i serew type base,
independently  operated.
Each lamp consumes about four watts

and are

of current and has an average life of
1000 hours. The strings need no
special auxiliary equipment in order
to operate,

Cord sets will retail at $1.93, plus
tax. with individual bulbs costing
45¢ apieee, plus tax.

New Simpson Tube & Set
Tester

A new tube and set tester, Model
445, s
Elecetrie Co.. Chicago.

The 20,000 ohins per volt tube tester

announced by Simpson

is of the plate conductanee type, with
dial indicating percentage of rated
plate econductance. This can  also
be considered as pereentage of mutual

conductance Siut'v, in most cases, the

EELEREREE

w0y BEEGS €., 0 wommeom

amplification factor remains con-

stant. Simpson has included its own
Automatic Reset mechanism which
returns all switehes to normal auto-
matically at the end of eaeh test.
Sockets for all types of tubes are pro-
vided. including the new nine-pin

miniature, also the sub-miniature as
used in hearing aids, ete.

Model 445 is housed in a durable.
Panel is molded
bakelite, unusually heavy. All fig-

casy-to-carry case,

ures and letiers are recessed on the
mold and filled with white for easy
reading and long wear. Meter is
the large 4! 3" size.  Jobbers now have

Model 415 testers in stock.,
Utah Auto Replacement Speakers
Utah
three new auto radio replacement
speakers, Models 8153856, SE68S6 and
SETY6. These clectro-dynamic speak-

Radio Produets announces

R

ers are available in sizes of live, six
and seven inehes. Each model in-
corporales a 3-ohm voice coil and
l-ohm field coil.  Speaker moant-
ings are square type. These new re-

placement sp akers supplvnu'nt
Urah’s line of Lleetro-Dynamie and
PM  Alnico-V

and auto replacements. For more
write to Utah Radio

types. ineluding oval

information

Products, lluntington, Indiana.

New Recorder
The Speak-O-Phone Recording &
Equipment Co., 23 W. 60th St.. New
York. N. Y. announces their new
model HR-48 dual speed home re-
corder.

mm

~

I'he features of this combination
recorder, playback and publie address
unit are a dual speed motor, visual
volume indicator, compensatling lone
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Meets EVERY Testing Requirement BETTER

NEW nodet 3413 iube Tesicr

i
THIS INGENIOUS

LEVER SWITCHING With the new Model 3413 you can make your settings in-

"Deietured gour CG"JC“Ct stantly—just snap the switch up or down.You actually “pic-
p : ture” the cirzuit. Usually not more than five of the ten lever
FAST + SIMPLE - FLEXIBLE

switches need be set, yet you have individual control of each

; T tube element. Many other convenient features make Model

Provides individual 3413 the buy of its field—such as the handy, built-in SPEED-

control of each ROLL tube chart, the larger easy-reading meter, the hand-
tube element some new case with streamlined design. For
either counter or portable use you will find Model

3413 a quality-packed tester that you’ll be proud
to own. Write today. Address Dept. p;=7

A~ Tripletd

ELECTRICAL INSTRUMENT CO. srurrron, ouio

RADIO SERVICE DEALER » DECEMBER, 1947 27




control. radio input and head phone
monitoring jack.

The amplifiercontains2-7€7°s,1-7C5
and 1-7Y{ tubes.

built for the home recorder price

This recorder, while

field, is said to have the quality of

professional recording instruments.
Further details and Hteratore avail-

able free from the manufacturer.

Appliance Tester

A compaet, portable, universal-ty pe
eleetric appliance tester is announced
by lanlan Company, 1419 West Jel-
ferson Bivd., Los Angeles 7. Cal. De-
signed for appliance repairmen. the
new Model 60 tester, will showthe true
condition of any clectrical appliance.
checking open circuits, continuity,

grounds, short circuits, cte.

The a-¢ ammeter range ol from ()
to 15 amps covers the most commmonly
used ranges for appliance testing.
A high =~ensitivity Neon tLube s
provided tor making high resistance
tests.

Size of the instrument is 7-1;"
high, 6" wide, 2" deep. lts protective
steel case has a durable, instrument
crackle finish.
the unit is only 3 Ihs. For details
and price, write the manulacturer,

New Nylon Needle

A rare osmium alley tip is used for

the first time in the new Webster-

Chicago “‘Black Nylon” phonograph
needle.

The manufacturer claims it delivers
a remarkably true reproduction of
both veecal and instrumental record-
ings and virtually eliminates needle
and record scratch.

28

Shipping weight of

FDADE FLASEHES

[Continued from page 6)

factures wire recorders, phonographs,
phonograph needles, and record chang-
ers.
New Comic Sales-Service Aids
Ralph Stein, famed GI cartoonist of
Yank, the Army weekly, has created a
series of comic art displays for the RCA
Tube Departinent. Prepared for radio

\\
it
b

WE REPAIR
All

deualers and servicemen, the cartoons are
used on counter displays, newspaper ad
mats and posteards.

Albert N. Giddis (front left), winner of
the Rider Contest $500 first prize shakes
hands with Henri Jappe of A. W. Mayer
Co., Boston, who as his jobber was awarded
$100. John F. Rider, Manual Publisher
(rear left) and Leo D. Gaumont, whose
store's service department is managed by

Giddis, look on.
RCA Offers PM Speakers

A standard line of PM speakers for
general replacement and sound-systems
work has been announced by the Re-
newal Sales Seetion of the RCA Tube
Depuartment.

The line includes a  “‘controlled-
resonance’’ 12-inch speaker, a 4 inch and
a & inch speaker, a 4 by 6 inch elliptical
speaker, und a 2 by 3 inch elliptical
speaker.

Rated at 12 watts power-handling
capacity, the 12-ineli speaker has a
unique  filter  which  automatically
eliminates necedle scrateh and other
objectionable high-frequency noises.

The 4 and 5 inch speakers are spe-
cially designed to 1meet the radio

serviceman’s small radio requirements.

The 4 by 6 inch and 2 by 3 inch
elliptical speakers are designed for
table-model combinations and portable
radios.

Complete specifications and deserip-
tions of the RCA speakers are included
in Catalog sheet 21'384R available from
RCA Tube and parts distributors, or
the Renewal Sales Secction, Tube De-
partment, Harrison, N. J.

S-W TV Service Appointments

Twelve more appointients under the
installation and service plan for Stewuart-
Warner “Videorama’ television receiv-
ers have been made. Those appointed
are under direct contract with Stewart-
Warner but also are subject to super-
vision by the company’s territorial dis-
tributor.

Named as  “\uthorized Stewart-
Warner Television Service Stations” for
their respective cities or territories werr
Highland Radio & Llectrie, Highland,
Ili.; Electronics, Mechanieville, N, Y.
Ben Ruyle Radio Repair, Alton, TII
Davidson Radio Service, Belleville,
Iil.; Television Installation & Mamn-
tenance Co., Detroit, Mich.; Alpha
Television and Radio Services, Mount
Vernon, N. Y.; Schordine Appliances,
Patchogue, L. T., N. Y.; Konig, Inc.
Milwaukee, Wis.; Seidel Illectric Shop,
Milwaukee, Wis.: Television Instulla-
tion, Mount Lphriam, N. J.; Precision
Radio Company, New Ilaven, Conn.
and Williains Radio Service, Water-
bury, Conn.

Rider Offers New Service

John F. Rider Publisher, Ine., 1404
Iourth Ave., N. Y., has announced a
new continuous service for radio service-
men. Photostatic copies of schematies
and servicing data that have not vet
appeared i Rider Manuals will be
available.

The photostats of diagrams available
will sell for 10 cents for two pages cou-
sisting of schematie, alignment and
voltage data, parts list (if available) and
whatever else can bhe included in these
two pages. There will be a charge of 5
cents for any additional pages up to
seven pages, and 3 cents for any addi-
tional pages above seven. The photo-
stats will be 315 x 11 inches, with the
double-page (17 x 11 inches) schematic
spreads heing counted as two pages.

Servicemen desiring this service are
asked to send twenty cents with each
order, either in stamps, coins or postal
note. The difference in cost, if less, will
be returned with the photostats. If the
cost 1s higher —depending upon the
number of pages necessarv-—this infor-
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SWAP —BUY
OR SELL

SELL OR TRADE-National Schools
radio course, 120 lessons  without.
equipment, $45 or will trade for good
signal generator. Harold Dorsey,
32514 Fulton st., Mankato, Minn.
FOR SALE--First quality 12SA7,
5016, 35Z5 radio tubes at 95¢ each
%ostp‘ud Jones Radio Company,
ox 93, Douglassville, Pa.
FOR SALE- Precision 830 multi-
meter, $13.50: RCA 94 BDP! portable
radio, $16; RC.A automatic record
changer. $13; also parts, books, and
tools. Write for list or will trade for
8mm projector in good condition.
G. H. White, 449 Wellington Rd.,
Vlmeoh long Island,
WANTED ~ 813s for $03s, will sell
Guthman hetrodyne, direct calibrated,
ireq. meter 1110 complete and in good
shape, $22. Milton  Kalashian,
2 Congress 5t., Newburyport, Mass.
FOR SALE- Have quantitv of old
radio tubes sueh as 201A, W12, 199,
11, 88100, ete., also some other old
parts. R, AL Iioyd\ton 417-45th St.,
Brooklyn 20. N. Y
WILL TRADE
mentals of Radio,
for Radio and (,‘umm., Ghirardi's
Modern Radio Servicing, Rider's
Ser\mmg Superhets, Radiotron De-
signers Handbook, Smith’'s Klements
of Physies, Hick’s Principles of Serv-
1c1n;1, Fink’s Principles of 'Tele-
vision Lngmeeun;: and Radio News
Jan. '46 to July '47. Want commer-
cial signal generator in good condi-
tion. M. Gottlieb, 1745 Fulton Ave.,
New York 57, N. Y.
FOR SALE ‘\pprnved signal gener-
ator A-200 used only 3 months; Trip-
lett analyzer #710; G-12 0-9 amperes
2’ meter, tube tester meter 3’ O-Ima,
Iimerson portable less hatteties and
tubes; army telephone, 40 watt Vul-
can Iron and book, Understanding
Radio. N. Gregory 36 Lenox Road,
Peabody, Mass.
FOR SALE-—Supreme 5438 at $14
and Triplett 666H, £15, both in good
condition, D. Brucuto, 574 Sixth Ave.,
Rrooklvn 15. N. Y.
WANTED-—Movie cameras LK cine-
special, Vietor V and other 8 and
16mm cameras and projectors. Have
complete listing of tubes, radios,
parts, ete.; 1942 Willy's American 4
door sedan in perfect condition, $1000
Will sell small, old established shop
and good business heavily stocked
24500 cash. Have good lease and low
rent. I’hoenix Radio, 2208 Phoenix
Ave., Jacksonville 6. Fla.
FOR SALE- Sylvania tube tester
140, %60 p]us postage; also Rider’s
mann'\ls 7, a9, 12 and 13 in good
condition, .\(‘h %10 plus postuge.
Frank J. Polinski, Box 118, Wurren,
New York.
SELL OR TRADE- -1934 auto radio,
$20. Want Rider’'s Manual #15.
Bill's Radio Center. 2104 Prospect
Ave., Scranton 5, Pa.
FOR SALE -RCA VRI150/30 tube
in cartons, $1 es. Rubane Radio, 117
MeMechen St., Baltitnore 17, Md.
FOR SALE- QST from January
1938 (o December 1944 and Rudio
Amateurs Handbooks dating hack to
1927 all in excellent condition. Veto
M. Twaska, 3321 W. Carson St.
Pittsburgh 4, Pa.
WANTED SX-18 and 8 min movie
camera and projector. J. N Fruset
Binscarth, Manitoba, Canada.
FOR SALE BSCR-274-N  aircralt
command set $28, some plugs wired;
will sell parts. [larry M. Books, Jr.
315-11 Street, New Cumberland, Pa.
FOR SALE- Radio parts such us
condensers, resistors and transforniers.
What do you need. Philip Mills,
Box 312 Hoisington. Kans.
WANTED--8eparate power pack

Williams  TFunda-
Maedel’'s Math.

It's Our Treat!

for 'Temple radio 81 using tuheh 1-80,
2-45, 2-24 \, 4-37. State price and
condition or w111 trade other used
transformers.  National Radio Serv-
ice. 1809 Jackson Ave., Portsmouth,
Ohio.

FOR SALE--\ell established radio
and record service shop complete
with full equipment, best location,
selling due to bad health. Write for
full detuils, J. J. Peters, P. O. Box
208, Iverness, Fla.

FOR SALE Spars 905 signal tracer.
$33; AC Bridege analyzer with signal
tracer BI{H %45 and C-10 signal
tracer, $10. C. . llarmon, 119
Fourth HL., Chester, W. Va.
WANTED 3" oscilloscope. Will
trade RC\ recording play back unit
complete with astatic B-17 pickup
and magnetic cutting head, less amp
and mike. Richard Gilbert, Box 511,
Vernal, Utah.

FOR SALE SW5 AC power supply,
SW-5 plug in coils; 12 in all; Shure
glider pickup 93A. erystal mike for
desk or hand use; 52db new. Want
dial face for Emerson 301 from 1940
also Utah VPTY4, 70ma power trans-
former with 300-0-300v secondary
5v, 2 amps. 6.3v, 2 amps. Chester
Wegrzy  Nowski, 104 Beck St
Buffalo 12, N. Y.
WANTED-—Maodern portable type-
writer in goocd condition. Will pay
cash or trade Triplett 1ube checker,
2§13 in pexfe(t condition. Ired
(\,‘Iob‘l{u, 158 E. 7th St., New York 9,

FOR SALE New R.C.P. tube tester
and combination multi-tesrer, $45
or will rade for good VTVM A,
Dubner, 2691 Reservoir Ave., Bronx
63, N. Y.

FOR SALE--115 self mounting dr)
electrolyties, 40-20 mfd, 150v, 17 x 2"
can; list $1 will sell for 45¢ ea. Peter
M. Nmouettl 21 Carlton Ave.,
Brooklyn 1, ¥a.
WANTED

Table model receivers,
1935-39  with push-pull and 8"
speaker; also Hallicrafters same yeurs,
any condition.  Will trade meters,
parts, pickups, mikes or cash. C. J.
Seymour, Los Angeles, Sanatorium,
Nuarte, Calif.

IFOR SALE Complete radio shop
with 2 test instruments, 6 Riders
manuals, 360 tubes, 200 condensers,
200 resistors, 42 volume controls,

It’s free!

A GIA
CHAR

This giant 22" x 28” Sprague Wall Chart puts
handy service data at your fingertips. Contains
helpful technical information of the kind you
need almost every working day—and helps
dress up your shop in the bargain. Includes
data on common circuit troubles involving
capacitors; general replacement information
about clectrolytics; formulas; schematics; trans-
former, resistor, and capacitor color codes, ctc.
—all attractively arranged for casy refcrence.
Beautifully lithographed in colors.
nearest Sprague jobber for your copy today.

NT WALL

FOR YOUR
SHOP!

Ask the

transformers, speakers, sockets, fuses
and misc. parts, mostly new. List
$1250, will sell $750 plus postage.
Buteh Sellers, Bishop, Calif.
WILL TRADE--latest N. R. I.
course and tester, less bhatteries.
Want used signul generator in work-
ing condition. Frank Wurst, 242
Dayvton Ave., Clifton, N. J.
FOR SALE--Phono oscillator ready
to use with phono pickup or mike;
also telephone mike to use with the
oscitlator, 35; single unit earphone,
50c. Robert Cu[ver Brocton, Il
#WANT-—Radio instruments; have
three Bavaria German beer steins to

trade. Smith Radio Service, 132 8.
7th St., Steubenville, Ohio.
WILL TRADE—2 Stancor mike

transformers; Thordson output trans-
former; Triplett a-c voltmeter 0-50,
used ; Westinghouse m.a. meter 0-100
used; 1 tubes 1612 new,; 4" used
electric drill, no bits. Want good
tube tester. L. L. Waite, CSK, Supply
gﬁipt, U.S.N. School, H.unhrldge

SELL OR TRADE-—llearing aid,
‘W-I in perfect condition less 505 A\
tube plus new batteries. R. B.
Chrismon, Box 93, Itlon College, N. C.
FOR SALE--Back number radio
magazines; 5 tube super het self
power supply tuner and 10 tube cus-
tomn built f-1n tuner with own power
supply built in, 88 to 10¥ meg; also
heavy duly p-m speaker in bass
reflex cabinet. IFrederick G. Freeman,
617 W. 169th St., New York 32, N. Y.
FOR SALE--Hallicrafters S-28A and
spesker, $183; ARR5 f-m and a-m
with own power supply $125 and
Iastern amplifier with 25 watt output
$140. L. G. Rankin, 738 DPatterson
Ave., San Antonio, Texas.
WANTED—Technical manual for
BC-375-1¢ surplus transmitter, 100
pages, 60 cuts or more, diagrams, ete.
Not the 33 page TM. An-08-10-225.
L. C. Chapman, 511 Cedar St.,
Demopolis, Aln.

FOR SALE—Hammarlund comet-
pro complete with metal cabinet
tubes and separate matching speaker;
Motorola car radio ¥80 complete with
tubes and spenker; %5 Underwood
typewriter. Want  Super-Pro  or
similar, Precision tube tester or E-200
generator. Glenn Watt, Chanute,
Kans.

WANTED Back issues of Radio
News, Radio Craft, QST & CQ.
Will exchange signal generator or
CA11 tracer. R. Wilson, 1389 West
39th St., Los \ngeles 37, Calif.

FOR SALE LEC1 [Echophone re-

cg.iver, $22; small table model air
King, $9; ¥4 Gernsback service man-

ual, $3.50; Supreme Radio Service
Course, $2; Army portable radio re-
ceiver, 2 to 6 me, with case and
batter, $15; earphones with plug, $1;
Philco phono oscillator, £15. Want
BC-221 frequency meter, VFO, com-
munication receivers. A. Livingstone,
1202 Ellis Ave., Fair Lawn, N. J
FOR SALE-—25 watt loudspeaker,
1434” diam. 214” voice coil, pressed
oone, 40 lh. magnet (pm dynamic)
with 500 ohm transformer and flat
baflle, like new, $39.50. Karl Greif,
16 Cornish Road, Binghamton, N. Y.
FOR SALE--National NC-173 re-
ceiver, practically new and in ex-
cellent condition, $150. Rogzer Nutter,
414 Lebanon Court, Sanford, Me.
FOR SALE- -Radio shop with stock
of parts, 400 tubes, Rider's Manuals,
some instruments (Silver Vomax &
spark, Supreme, Philco) go with shop
22250 selling price, $10 « month rent,
sone dealer service. W. (x Eslick,
124 E. 5th 8t., Casper, Wy
URGENTLY NEEDED Apnl 1943
Radio Craft and April and October,
1947 Radio News. Gustavo Campos,
Gral, Cano 187-Dpto. 8, Tacubaya,
D. F Mexico.
FOR' SALE Jackson tube-checker
634, Supreme set-checker 89D,
Clough-Bringle oc signal generator,
%65, Charlie G. Richeson, P. O.
Box 431, Henryetta, Okla.
FOR SALE-—--Magnavox fm tuner,
88-108 mec band including 8 tubes,
$30; also McElroy tape puller in case,
L. H. King, 746 Irving Park
Road, Chicago 13, Il
FOR SALE-—Silver ‘“‘Vomax,’" $45.
like new, also most types of tubes,
some transmitting. Write for vour
needs and we'll send list. Tichard
Hutchison. 934 8. Euclid Way,
Denver, Colo.
FOR SALE Completestock hearing
aid repair parts, will sell at cost,
$202.39. Buyer will receive supplier
connections and aid in getting started.
Allinquiriesanswered. W.Mathewson,
Canonsburg, Pa.

SPRAGUE PRODUCTS COMPANY, North Adams, Mass.

JOBBING DISTRIBUTING ORGANIZATION FOR PRODUCTS OF SPRAGUE ELECTRIC CO,

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name!

*Trademark Reg. U.S. Pat. Off.
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CRYSTAL PHONOGRAPH CARTRIDGE
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\ﬁ/m f/le development and manufacture of this new “‘LT"

Type Cartridge, The Astatic Corporation fills a long-expressed

need for a highly sensitive, “‘low needle talk’ reproducer

capable of excellent quality reproduction, at an attractively

low price. Radio Phonograph Manufacturers, Jobbers, Serv-
ice Dealers and Service Men, alike, will find the “"LT"" meas-

ures up to their highest expectations
in both practicability and performance.
Designed for use with all types of auto-
matic record changers and manually
operated phonographs, the LT Car-
tridge employs a replaceable Type “T"
Needle
Precious Metal tip.

with an ‘‘Electro-Formed’

Special “LT"" and “QT"’
Literature is available.

1. Low Needle Talk

2. Low Needle Pres-
sure, Minimum, 34
ounce.

3. Low Price

4. Replaceable "'T"
Needle

5. Cutoff Frequency,
4,000 c.p.s.

6. Output  Volrage,
1.00 volt (Avg. at
1,000 ¢.p.s.)

7. Needle Guard Posts

8. Standard Dimen-
sions

For those who prefer a de luxe Reproducer, Astaric highly recom-
mends the “QT"" CRYSTAL CARTRIDGE — now being speci-
fied for use by a number of leading manufacturers of high grade

phonographs.

CORPORATION

CONNEAUT
ADIAN ASTATIC L 1D,

O HIO

7ONTO ONTAMIO

Asialic Crysial Devices Manulaciured
under Brush Development Co. patenis

RADIO

mation will be given in the letter bearing
the photostats.

Orders will be filled on day received.
Printed copies of schematics and servie-
ing data that have already appeared in
Rider Manuals will also be available
under the ahbove-cost schedule.

New IRC Sales Manager
International Resistance Company

has announced the appointment of Mr.
Robert D. Ferree as Sales Manager of
IRC’s Merchandise Division. Mr. Fer-
ree succeeds Bob Baggs who leaves IRC

Bob Ferree (standing) with Bob Baggs

to assume the cuties of General Man-
ager of a Philadelphia advertising
agency.

Bob I'erree has been associated with
IRC's jobber and industrial sales activi-
ties for seven vears.

Mallory To Aid Service Dealers

At a meeting of the entire sales or-
ganization of P. R. Mallory & Co., Inc.,
in Indianapolis recently, announcement
was made of a new merchandising
program being instituted by the com-
pany’s Wholesale Division.

Walt Harvey, Muanager of the Whole-
sale Division, outlined complete details
of the company’s “Good Service for
Good Business Plan,”” designed to assist
radio servicemen in developing their
business. The plan makes available to
servicemen a complete kit of material
for improved shop identification, cus-
tomer follow-up activity and simplified
service records.

A program of service meetings is get-
ting under way immediately, under the
sponsorship of Mallory distributors, at
which a sound film will cover all details
of the plan, together with information
on recent developments on Mallory
products which are of interest to the
service trade.

Tube Tapper

Along with many sales aids, Hytron
is offering to dealers a “Iandy Tube
Tapper’” in the form of a pencil. Re-
action to this handy conibination peneil,
eraser, and tube tapper (for discovering
intermittent “shorts” and ‘“opens”) is
excellent. The Tube Tapper is ruggedly
constructed and does just as nice a job

SERVICE DEALER ¢ DECEMBER, 1947



SET your course with an cye to
the popularity of Ken-Rad tubes
with bothradio experts and owners
of sets! Iustall und sell whut the
trade endorses, what the public ap-
proves! That’s your path to success
as service-man and tube dealer.

Those who repair radios, know
that G-E and Ken-Rad research is
creating tubes with ever-greater
strength—increased rigidity to ward
off the effects of vibration—im-
proved electrical constancy.

RADIO SERVICE DEALER ¢ DECEMBER, 1947

il

Owners of radios have discov-
ered that Ken-Rad tubes play better
foralongertime. SUPERIOR PER-
FORMANCE to them sums up the
results of what the trade recognizes
as DESIGN LEADERSHIP.

Yor can use Ken-Rad popular
acceptance as a strong stimulus
toward bigger sales volume. For
more business, for a more profitable
business . . . in tubes, in parts, in
billable repair time . . . handle
Ken-Rad radio tubes!

KEN-RAD %%

PRODUCT OF GENERAL ELECTRIC COMPANY

 ESSENTIAL CHARACTERISTICS |

Receiving Types
ot gl os o et

. ‘‘Essential Characteris-
tics"—Ken-Rad's Booklet
ETR-16—is a “must” for the
dealer ér service-man who
wants a convenient, concise,
and comprehensive guide to
the selection of radio tube
types. Your free copy will be
mailed you promptly on re-
quest. Write for it today!

MAKE KEN-RAD DOGUBLE ACCEPTANCE

a sales-and-profit tonic for your business!

178-F11-8850

Schenectady 5, New York
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as a factory test mallet. Its compact-
ness permits using it on tubes either in a
tube tester or in the set chassis itself.
The Tube Tapper can be ordered in lots
of 25 for $1.25.

Mueller Clip Displays

The Mueller Electric Co., 1583 L.
31st St., Cleveland, Ohio announces
new display hoards are now available
for Radio-Ilectrical jobbers.

The boards show the complete line of
clips and may be mounted on a wall or
placed on a counter. Identifying code
numbers are printed under each items
and the clips are detachable from metal
pegs on which they are secured. I'or
prices, write Mueller.

Robert Williams of Hickok Passes

Robert Williams, Sales Manager of
the Hickok Electrical Instrument Com-
pany, passed on October 25th, at his
home in Cleveland. DMr. Williams be-
came interested in radio service in 1926
and joined Hickok-as a sales representa-
tive. Within six months, he took over
the position of Sales Manager, and since
that time had been very influential in
molding the present position of that
company in the radio service instru-
ment field.

Telecast So. Bend To Chicago
Television brought the Army-Notre

Dame foothall ganie, plaved on Novem-

ber 8 at South Bend, Ind., to an esti-

mated audience of sonie 175,000 persons.
A new television relay from South Bend
to Chicago, arranged by Capt. W. C.
Eddy, manager of Station WBK1, per-
mitted many thousands unsuceessiul in
securing admission to “see’’ the game
close-up. In the Chicago area ulone,
nearly 10,000 television receivers re-
ceived the telecast of the gume. Another
5,000 saw it on the screens of television
receivers installed at many points on the
University’s campus.

e _

\> ROTARY BEAM
e !

J movésﬁhe world
| into ybuf back yard

The Signal Squirter gives your rig the power to punch
through to the four corners of the globe. Offering full
performance on ten and twenty meters, for transmis-
sion and reception, it is comprised of two three-element
arrays each coupled to the line with a separate inductive
coupling. Match between antenna and line is simplified.
Assembly and installation are easily accomplished. No
tedious adjustments are required.

Ready-to-assemble kit includes: Rotator with mounted
Inductostub assembly, direction indicator, center sec-
tion, elements and insulators with all hardware ready
for installation.

See your jobber, or write direct for complete data.
Manufactured under Mims patent 2,292,791.

Deluxe Rotator

Direction Indicator

You Get These Advantages with Signal Squirter:

® Unlimited rotation either direc- ® High front-to-back ratio
tion ® Rigid low-loss elements
® Inductostub matched coupling ® Easily tuned
® Two band operation ® Durable and efficient
® Deluxe rotator ® Non-resonant transmission line
® Positive position lock ® High forward directivity

&0~.,AMERICAN PHENOLIC CORPORATION
= il 1830 S. 54th AVE. CHICAGO 50, ILLINOIS

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

TRADE-INS
CREATE SET SALES
[from page 2. |

loss ol time, vet are handled in a de-
cidedly courteous manner.

On the display loor immediately to
the leit of the office is a well equipped
radio repair shop with two expert tech-
nicians in charge. It 1s enclosed by
neans of a counter so the customer
may bring in his radio and stand and
watch while it is being tested if he
so desires. The two service techni-
cians are never to husy to answer ques-
tions, or discuss individual problems
with the customer, yet they keep right
on with their work. Other repair work
is also carried on by additional skilled
repairmen i the rear of the shop
proper, and several outside technicians
are always available for emergency
service calls.

Extensive advertising is used by the
firm.  Streamlined sales technique is
used within the store, and sumilar ideas
are carried out through personal calls,
etc., over the entire area served by
the firni.

In connection with their appliance
business the company has several
trucks making trips to install, or re-
pair apphances. Everv one of those
truck drivers and maintnance men are
also thorvoughly trained in the selling
of radios. In other words, when a call
is made in the country irrvespective of
the reason for the call, the employee
mikes it a part of his duty to check-up
on the radio situation in that particu-
lar Tome. He carefullv notes down ali
of the tacts, and turns them into the
olhce.

Such facts are checked, and fled
away under a cross-index system after
a letter has been written, and mailed
to the prospect relative to present or
potential radio needs. The letter in-
vites the prospect to drop into the
store to look over the new line of sets
on display. After a time if the indi-
vidual fails to respond, a follow-up
is made either by letter, or through a
personal call.

Effort is made to sell the customer
a new radio, but if for some reason
that is impossible at the moment, quite
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often a repair job is secured to offset
the cost of the call, etc. In rural homes
having no radio the firm offers one
for trial use. The prospect is offered
his choice of a good used “trade-in”
or a new model demonstrator. This
usually prepares the way for the sale
of either the used set, or the new radio
in that particular home. Richardson
explains. In fact he iusists that his
demonstrators are in reality one of his
best salesmen. He gives due credit to
other factors, advertising, adequate
service facilities, and thoroughly
trained personnel, hut belicves trade-
in demonstrators, when properly used,
greatly aid in boosting business.

“As vou know, the Rural Electri-
fication program has made electric
power available for the first time for
many farm homes,” Richardson said.
“This in turn opened up a wide market
for radios. True, a limited market ex-
isted before for hattery sets, or those
operating off of small farm power
plants. However, with the installation
of regular electric service in rural
homes, a much wider market opened up
for the usual tyvpe of radios. That's
the market we are after.

“Farmers are now in excellent f-
nancial shape, hence, they are able
and ready the purchase the kind of
radio they have always wanted. We
may not be able to deliver the set
they desire tmmediately, but we book
the order, and if they have an old set
which is faulty, we gladly accept it as

trade-in on the new radio, and at
the same time place one of our used
sets in the home for temporary use.

“If the home has no radio, we en-
deavor to place in it a used set for
the family’s use for the time being.
This usually paves the way for a fu-
ture sale. It is surprising the number
of used sets sold in this manner, and
it is even more remarkable the number
of new sets ordered as a direct result
of our loaning the family a used set
for a short time. You know, it is a
fact, once a home has a radio it will
never again be without one again, all
things being equal.

“We serve many city customers,
both for sales and service, but at the
moment we are concentrating on rural
trade. By careful use of our ‘trade-ins,
and proper merchandising of our new
radios, we are gradually developing a
nice volume of business.”

At hte present time the firm has a
long list of orders “booked” for fu-
ture delivery-—yet thev are ever reach-
ing out seeking more. Incidentally,
they purchase, or accept as a trade-in
salmost any kind of a used radio. Seem-
ingly, these used sets are utilized ad-
vantageously to lhelp boost business,
both now as well as in the future. In
fact, indications are the firm will not

Tube Checker—type YTW-1.
Quick, accurate results.

Signal
Generator—
type YGS-3.

For FM
and AM
Servicing.

Unimeter—
type YMW-1A.
A versatile,
easy-to-operate
instrument.

SERVICE TEST EQUIPMENT FOR FAST,
EFFICIENT, ECONOMICAL SERVICING

Sine Square Wave Generator—
type YGA-2. Sine or square wave
at the flick of a switch. ]

Oscilloscope —
type CRO-3A.
Extra
Sensitivity

in this unit.

Capacitance
Resistance
Bridge—
type YCW-1,
Wein Bridge
principle
—assures
accuracy.

| For additional information write: General Electric Company,

Electronics Park, Syracuse, New Y ork.

GENERAL ELECTRIC

164-F@

ofbur. SPERKERS

YOUR JOBBER CAN SUPPLY YOUI
Permoflux quality and dependability—the same as su;aplied
to the major set manufacturers—is vour assurance o
plete customer satisfaction.

com-
You'll find Permoflux Speak-

ers casy to install and readily available in both PM and

Electro-dynamic types.

You'll find too, that it pays to

give your customers ~'tops in tone’" with a Permoflux
Replacement Speaker.

TWO COMPLETE

FACTORIES TO SERVE YOU

PERM¢

WRITE fOR
FREE BULLETIN

HLUX

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS

PERMOFLUX CORPORATION

4900: WEST GRAND AVE., CHICAGO 39, ILLINOIS
236 SOUTH VERDUGO ROAD, GLENDALE 5, CALIFORNIA
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HOT"

ON THE JOB BUT

TO HANDLE...

SOLDERING IRONS

OR service men, mechanics of all
types and “handy” men who want
quality tools . . . G-E Calrod Solder-
ing Irons meet every requirement.

CALROD ELEMENT
Cartridge type, insulated with highly
compacted magnesium oxide which
maintains full insulation properties
and dependably protefcts against
grounding. The Calrod element con-
ducts heat so rapidly that there is
little temperature drop from the re-
sistance wire. ngh 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 renmoval easy and pre-
vents “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 tow heat loss through
the barrel because stainless steel has
less than half the conductivity of
plain steel. The barrel witi with-
stand 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, Electron-
ics Department, Syracuse 1, N. Y.

160-F 6

GENERAL (%) ELECTRIC |
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only be able to maintain their present
sales and service levels during the
period just ahead, but will continue to
increase volume business more and
more as supplies become available in
sutlicient quantities.

ELECTRONAMIC
TUBE TESTER
[from page 19]

of the moving contact designated with
the arrow, selects the grid of the tube
to connect it through R; to the arm of
the potentiometer £, across the 50-volt
winding of the transformer, thus supply-
ing anywhere from 0 to 50 volts a.c. to
the tube grid. The remainder of 'the
switch contacts are shorted together and
connected to the O end of the transform-
er winding.

The switch S5 is a push-button as-
sembly serving various functions. The
first two positions at the left act as an
ON-OFT switch. The three switches
at the extreme right end of the group
are used for inserting the meter in

either the tube plate circuit or in the I

a-c¢ line for line voltage adjustment.
Positions A to J normally pass all tube
elements down through S; to O volts
on the transformer or to the grid volt-
agesupply. When any of these switches
are depressed corresponding tube ele-
ments are moved up to the lower deck
of the upper switch Ss where the mov-
ing contact picks off the screen and the
shorting ring selects the plate.

The upper deck of Sg is used to select
various a-c¢ potentials through load re-
sistors Kio, Rg, Rs, or Ry to the trans-
former where 50, 175, or 300 volts a. c.
are available. Switech S; 1s used to
pick off the proper filament return.

Figure 4

In operathon, the tube under test is

subjected to a predetermined grid volt- |

age swing, the plate and other elements
being adjusted to their proper operating
potentials. The E,/I, characteristic
curve for this test is shown in Fig.

Observe that through the application
of apriopriately place individual ele-

RADIO SERVICE_DEALER

HIGH-
- VOLTAGE

s S P

for TELFVISION,

OSCILLOGRAPHS, etc

® Interested in higher - voltage, de-
pendable yet inexpensive paper
capacitors? Here’s the Aerovox an-
swer:

The popular Aerovox Type “*84°° paper
tubulars are now available in ex-
tended-voltage ratings — 2500, 3500,
5000, 7500 and 10,000 volts D. C. W,
Capacitances of .0001 to .05 mid. Com-
pact dimensions—from 3~ dia. by 1-
13” long for smallest. to 1-33” dia. to
3~ long for largest. Oil-impregmated
wax-filled. Sturdy insulating tube.
Sealed ends. Bare pigtail leads that
won't work loose. Bright yellow-red-
black label jacket. And toughl

o See Our Jobber...

These extonded-voltage paper tub-
ulars are now available. Order your
needs from our jobber. Ask lor latest
catalog.

capacnors

FFOR RADIO-ELECTRONIC AND 7
INDUSTRIAL APPLICATIONS

AEROVOX CORP.,NEW BEDFORD,MASS, U.S.A.
Export: 13 E. 40th St., New York16,N.Y. « Cable: *ARLAB'
In Canada: AEROVOX CANADA LTD., Hamilton, Oat.
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ment potentials the tube under test is
dynamically swept over a path of opera-
tion on a sinusoidal time base encom-
passing a wide range of plate family
characteristic curves. In brief, the
tube under test is made to perform on a
basis which involves its ability to oper-
ate at a multiplicity of potential peak
conditions rather than at just one arhi-
trarily chosen point.

€98

€97
Egg

Egs

Egq

Ip ~ PLATE CURRENT

e Egs

A~ Ege

it AWM—_-EW
@ Ep — PLATE POTENTIAL

Figure 5

The d-¢ meter in the plate eireuit
automatically integrates or averages
the area under the curve. The value
read is thus a measure of the overall
figure of merit of the tube. The mutual
conductance of the tube under test
hecomes a relevant factor inasmuch as
the total plate current is a function of
the applied control grid voltage. The
mutual conductance of a tube 1s the
ratio of plate current change caused by
an applied grid voltage.

EXTERNAL
CROSS MODULATION

[from page 20]

only when the rectifving action is par-
ticularly severe because the modulation
of the strong desired station usually
masks the interfering modulation,

It may be seen also that there i1s a
possibility of hum modulation being in-
troduced when a rectifying condition
exists in the power wiring. In this case,
one of the frequencies is that of the
signal carrier and the other that of the
lighting system, which is usually 60
eveles.  The rectifving aetion then 1mn-
poses a 60-cycle modulation on the
carrier,

Some instances of modulation hum in
receivers at certain locations have been
traced to this source. Hum of this type
would be present in a batterv receiver
at the same location. The remedy is
the same as for interference between
stations, namely elimination of the rec-
tifying condition or changed installation
of the antenna to avoid pickup of result-
ant spurious {requencies.

Manner of Diagnosis

In vnvestigating a situation where tnter-

Jerence exists, the first step showld be lo
determine whether or not it (s due lo ex-
lernal cross modulation by observing the
frequencies at which interference exists.
For example, with the two strong
signals at 650 ke, and 750 ke, if the pro-
gram from both is heard at 550 ke., 850
ke., and 1,400 ke, it may be safely us-
sumed that the trouble is due to external
cross modulation. If the interference
1s not due to external cross modulation,
shortening the antenna or installation
of a wave trap tuned to the interfering
signal, or both, will remedy the situation.
Cross modulation, may of course, be
procuced in the radio-frequency or first-
detector stage of the receiver if the tubes
are not of the remote cut-off or variable-

mu type or il the operating bias, for any
reason, incorrect, Cross modulation
occurring in the receiver can be differ-
entiated from that due to external
causes by use of a short antenna, a wave
trap tuned to the strongest interfering
station, or by substituting another re-
ceiver.

Eliminating Rectification

As seen from some of the cases, the
rectifying element may be in the power
wiring, piping, or in the antenna itself.
Therefore, the first step (n eliminating the
trouble should be to make sure that the
antenna and grounds connections to the
receiver have secure, tight joints through-
out soldered joints in the antenna being

iy
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preferable.  If this does not cure the inler-
ference, the next step is to endeavor to find
the rectifying element elsewhere. If the
rectifier is in the power wiring, connec-

decrease in the cross modulation.

If the source of rectification cannot
be located, it still is usually possible to
secure interference-free reception by the

tion of two 0.1 uf capacitors across the
lighting lines, with the center point
going as directly as possible to a good
ground, should produce at least some

proper type of antenna installation.
The location for an antenna which is
iree from cross mogulation ean be readily
found by the use of a portable battery

FINGERS are FASTER
Wifh VACO Break-Proof

. Shc?ck‘-‘Proof‘ i
Screw and Nut Drivers -3

Nimble fingers using precision built tools do all kinds of
radio assembly or servicing work faster, save both time and
money. That's one good reason why radio men everywhere
prefer Vaco products. Precision built for precision work,
these delicately balanced screw and nut drivers "“handle
perfectly ... speed up every type of operation. Break proof,
shock proof Vaco drivers are your assurance of the right
tool for the job. Write today for descriptive catalog

'73 Types and Sixef /" T D

317 E. Ontario St
Chicago 1, Illinois

R WHAT YOUR REQUIR
'S A VACO TO FIT EVER

SPIN-HEX

1 ' New! Complete !

160 VALUE-PACKED PAGES
of the LATEST and BEST in

RADIO -TELEVISION

ELECTRONIC EQUIPMENT

e Thousands of items for every Radic and
Electronic need.

e Special Bargains — money-saving values
in top quality Radio Parts.

e Immediate delivery from huge stocks at
Chicago and Atlanta.

MAIL COUPON FOR FREE COPY

TROUBLE-FREE SERVICE from STANDARD
BRAND PARTS—RCA* AMPERITE>SIMPSON-
JENSEN ¢ STANCOR * OHMITE ¢ SHURE
BLILEY s DUMONT s IRC *TRIPLETT® SPRAGUE
and hundreds of other well known brands

CONCORD
RADIO CORPORATION
CHICAGO 7 - ATLANTA 3

901 W. Jackson Blvd. 265 Peachtree St.
Downtown Chicage Branch—229 West Madison St.
LAFAYETTE RADIO CORP.

e mmmmmmmhsm
CONCORD RADIO CORPORATION, Dept. K-127
901 W. Jackson Blvd., Chicago 7, lIl.

Yes, rush FREE COPY of the comprehensive
new Concord Radio Catalog.

City State.
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receiver equipped with a short antenna
It will be found that the cross modula-
tion oceurs in the battery receiver when
1t is within the house, but disuppears a
few feet outside the house. By this
exploration means, a location for the
antenna may be found where eross mod-
ulation does not exist. The spurious
frequencies will, however, be picked up
on the lead-in unless it is thoroughly
shielded. In some cases metallic braid
shielding mayv not be good enough and
concentric transmission line cable must
be used.

EXTENDING CREDIT
[from page 17]

Lhere is one last item which must be
entered before figuring the profit and
loss statement. This is wages. The
record should show the gross wage
paid; the amount deducted for [Federal
old age benetfits; the sun (if any) taken
out for state social security; the income
tax withheld from wages; and the net
salary.

The amount which is entered on the
final prolit and loss statement is the
gross wage paid. Ilowever, the other
information is necessary in filing quar-
terly social security and withholding
tax returns for the Collector of Internal

levenue.

The next article in this series will de-
tail how to make a profit and loss state-
nient and how to use this in filing in-
come tax returns, as well as pointers on
what deductions may legally be taken
off the gross inconie for tax purposes.

RATIO DETECTION

[fromn page 15]

diode and thereby discharge the voltage
across C.

With regard to the voltages across

and Cgz, since the voltage uross C

remains constant, £; 4+ Ee also remains
constant. Now, let us see how the in-
dividual voltages across Cr and C» are
affected us the incoming signal is varied.
\ssuming an original signal where E;
8 volts, and K2 = 2 volts, we can set up
the vector relationships, as shown in
Fig. 18.

Suppose, now, that the incoming sig-
nal is doubled. The corresponding vec-
tor diagramn is given in Fig. 19. Notice
the e, + ey is now 16 volts, and e, +
esy 1s now 4 volts. Ordinarily, E; +
k> would be equal to 16 4+ 1 = 20 volts.
However, due to the action of the stabi-
lizing condenser which maintains the
sutn across ¢y and Cz constant at 10
volts, the 20 volt value cannot possibly
exist across Cy and Cz. The apparent
dilference in signal voltages at the input
and across C; and Cz may be explained
from the point of view that the larger
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signal results in @ correspondingly
larger iode current which causes

larger voltage drop in the tubes. Since

the mtio of /; and Kg remains un-
changed (e;/e2 = 8/2 = 16/;) and since
the sum of Iy 4 [<2 remuins the same,
the original values of E; and E> remain
the sume, that is 8§ volts and 2 volts

l— 5 TO AUDID

Figure 23

respectively. Thus, no change in aundio
output results.

Because this action depends on the
ratio of Cy and € and hence /1 and Fe,
remaining constant for any amplitude
of an incoming signal, at any point on
the frequency deviation axis, the term,
ratio detector, is applied.

Commercial Applications

It hus been found, in adapting this
circuit commercially, that certain un-
balanced ecireuit conditions present in
particular receivers result in a slight
mbalance of the output signal during
the frequency deviation cycle. The
effect of this unhalance 1s shown in
Fig. 20. As indicated, the crossover
point, which should occur at zero devia-
tion, has been shifted to some other
point. This condition is due to un-
balaneed cireuit components and the
variations of the input capacitances of
the diodes with incoming AM signals.
The overall eftect of this condition is

"If it's and FM set can | hear programs
on it in the AM and PM?"

EXTRA Protection for EVERY Service Job!

FIXED OR

VITROHM RESISTORS

ADJUSTABLE

AVAILABLE
FROM STOCK

Fixed Type in 8 Sizes

from 5 Watts to 200 Watts
Adjustable Type in 7 Sizes
from 10 Watts to 200 Watts

You can guarantee dependable, trouble-
free performance when you install
VITROHM wire-wound resistors.
Windings are held in place and pro-
tected by a special WL vitreous enamel
which is tough, crazeless, moisture and
acid-resistant. They give long service,
avoid call-backs, build satisfied custom-
ers and greater profits. Available in
wide range of resistance values.

SEND FOR
FREE CATALOG

Write for Catalog No.
D-2. Gives complete data
and information.

RELAYS - RESISTORS - RHEOSTATS

Electric control
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b Authorized Distvibutors Erverywhere devices since 1892

WARD LEONARD ELECTRIC €O., Radio and Electronic Distributor Division, 53-P W. Jackson, Chicago 4

/ HEAR E m
A, 7 rcnons

Ward Products scores again with a new high-gain N =
non-directional FM dipole, the Model FMT-61. R4

This new ‘turnstile’” dipole picks up FM signals ﬁ
efficiently from ALL directions, does not require i T
orienting! ] B
Engineered for quick assembly and easy mounting, \\
it comes complete for only $13.50 list. /

See your Ward dealer or jobber, or write us direct. /

LIST PRICE

' 1413.50

NON-DIRECTIONAL

TURNSTILE

DIPOLE

Division of the Gabriel Company

THE WARD PRODUCTS CORP., 1523 E. 45th St., Cleveland 3

EXPORT DEPT.: C. W. Brandes, Mgr., 4900 Euclid Ave., Cleveland 3
IN CANADA: Atlas Radio Corp., 560 King St.. W., Toronto, Ontario
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DELUXE TEST SPEAKER
And Universal Substitutor

Model 721

Eliminates need for removing
speaker from radios for servicing.

set

Provides substitution for choke, electro-
lytic and by-pass condensers, coup-
ling, and a wide range of resistors.

Field substitutor-500, 1000, 1500,
2500 Ohms.

Yoice coil connection permits substi-
tution of any output transformer.

A" P.M. dustproof $29 S

speaker.
47 Write for catalog sheet 12 B

N

A
Goastwise Electronics Co.. Inc.

130 North Beaudry Ave., Los Angeles 12, Calif.
New Yprk Office & Warehouse
258 quadway, New York 7, N. Y.

and

Cash in on FM

NEW LOW-COST
SIGNAL GENERA

Model
1200 " oniy $19.95

R. C. P. scores another first with this
remarkably accurate. pocket size FM
Signal Generator.  Order now. Im-
mediate delivery.

FM
TOR

Count these outstanding features!
* permits alignment and servicing of
all FM receivers ® calibration accu-
racy within 19 for fixed [requencies of
10.7, 88. 98 and 108 me. * individual
trimmers for recalibration ® com-
pletely shielded and isolated from
line * shielded output lead * com-
plete with tubes ready to operate ®
compact pocket size 3" x 6’' x 234",
See your jobber today! Write for

tBulletin No. 131.

R. C. P. Instruments—Best For Every Test

RADIO CITY PRODUCTS CO.,INC.
——o T

152 West 25th Steeer, E: / Néw York 1, N. Y.
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unsatisfactory AM signal rejection.

One method of reducing this unbal-
ance is to insert a resistor of about
50,000-ohms in series with the tertiary
winding, as illustrated in Fig. 21, which
is a circuit used by Transvision in their
television kits. ‘This resistor has the
clfect limiting the diode currents, at
high input levels, and thereby reducing
the unbalanced effect produced by the
AM component.

A second method which may be used
is employed by R. C. A., and utilizes
two unequal resistors, 1,000 and 1,500
ohms in series with the diodes. Re-
ferring to Fig. 22 it will be observed that

6BA6 |
AVC
AF
B+ .l.j'

Figure 22

these resistors affect the resultant audio
voltage. Hence, any unbalanced con-
ditions inherent in the circuit may be
balanced by an equal and opposite set
of unbalanced voltages developed across
these resistors. In practice, these re-
sistors are adjusted until zero audio out-
put 1s obtained for zero frequency de-
viation.

A slight variation of the diseriminator
circuit involving the method of obtain-
ing and combining e, with ¢, and eg
is presented in Fig. 23 which is the detec-

6SK7 DISC. 200
TRANSF. ; MMFD. ave
¥ € ;
______ | l (4] %
| e e
==:
6H6 | )
HE ol T T2
T Meg | L L2
“““ JIT T
DL

i 200 MMFD.

B+ F1G.23 AUDIO

Figure 23

tor circuit diagram of the Farnsworth
Modet GK 140. In this circuit the pri-
mary of the last i-f transformer is fed
to an equivalent center-tap of the
secondary circuit, this equivalent being
formed by a center-tapped condenser
combination. In a similar manner the
diode currents are returned to an equiv-
alent center-tap of the discriminator
secondary formed by a center-tapped
resistor combination.

Alignment

The aligniient of a radio detector is
comparatively simple. A typical pro-

4 BETTER CONE . . .|

BETTER CONE . .

: BUY LEGToNE.
TUBE SPECIALS
Allin perfect condition, but in unsealed cartons.

Most tvpes in stock at up to 80% off list. Eiery
tube guaranteed 90 dayvs.

Nos. 20, 27, 46 or 56 29
Nos. 42 78.80. 5Y3, 6H6, 6 K7 .39
84. 5Y4, l)Ca 61°5,

t) 6SA/ 6SK7 or 125K7 .49
l\o II{; 613, 6U5,

75, 76,77
vos. 35, 36, 37
()] 3, 4)[/,0U7
Nos. 1A7, lHj
6.\'5,7.'\7.TC5, 7C6, 7Y 4 0r 5085 .59

TUBE CARTONS: Plain white
I Miniature (l”sq \2% ) per 100 . 98

GTsize (14” 5q. x 344”) per 100 1.25
Medium (l 14" sq. x ly”) per 100 . 1.49
Targe (27 3q. x 5”) per 1 ... 1.79

RIE: \I‘;TOR LINE CORDS.

plug
CH%'\IGFR BAQE SLIDERS.
extension.
tion.
m[(r

290 ohms.

10147
Smooth ball-bearing ac-
With brackets for side or bot.
All steel. Per pair. 1.98
12" WALL BAFFLES. Beautiful wal-
nut veneer. Slopefront. 13!¢”sq.
9” deep.  Shpg. wt. 41lbs. . ... . . 2.98
RCA \ICI‘OR POWER TI( ANS-
FORDMER for models R-32, 4
75.  Unshielded .

5, 52 or
PHONO MOTORS. Twin-coil 110 V. AC

quiet rindrive. With 9” turntable . 2.95 |

I HANDY KITS FOR SERVICEMEN
No. 2-SPEAKER CONES. 12 asstd.
4” to 12”, moulded & free-edge (mag-

' netic inel. ) Less voice coils. L. 2.00
No. 6-DIAL SCALES. 25 asstd.  air
pliane & slide-rule (acetate & glass incl.)

| [No. 7-EsCUTCITEON
dSSl(l

|

2.98

PLATES. 25

airplane. slide-rule & full vision
,

Noo S KNOBS, 25
Splln;, & push-button.

dsst(l. set sr‘rew,
Wood & bake-

No. i7 “DIAL WINDOWS. 12 asstd.
popular sizes. Flat & moulded acetute
& com ex glass 1.29

98

20 SPEAKER REPAIR KIT. A
xexl time & money saver. Contuins:
25 paper rings, 25 voice coil forms, 10
gpiders, 3 vds. felt strips. 20 chamois
leather segments, kit of 16 shims & tube
of spenker cement . 2.49
RADIO HARDWARI TREASURE.
An indispensable assortment of approx.
1000 nuts. screws. washers. etc . 49

| PROMPT EXPERT SERVICE ON
SPEAKER & PHONO PICK-U P Rmn\ms
Min. order $2.00 .,
| all COD orders.
RADIO

'LEBIGNE .\

65-67 DEY STREET, NEW YORK 7, N. Y.

. 209 Deposit required on
Please add suflicient postage.

“‘Servicing by Signal Substitution’’

Learn about this modern dynamic approach

to radio servicing with ONLY BASIC TEST
EQUIPMENT.
««.Fully described in a 120 page boak
available from your Precision Distributor or
factory at 40 ¢

+ . Schools are invited to inquire regarding
quantity orders from our Educationol Division.

PRECISION

APPARATUS COMPANY INC.
ELMHURST 3, N. Y.

Manufacturers of Fine Test Equipment
RADIO o TELEVISI ¢ ELECTRICAL » LABORATORY

ADDRESS CHANGES . . .
Subscribers to RADIQ SERVICE DEALER should
notify our Circulation Dept. at least 3 weeks in ad-
vance regarding any change in address. We cannot
duplicate copies of RADIO SERVICKF DEALER
sent to your old address. Old and new addresses
MUST be given.

Circulation Dept.
ADIO SERVICE DEALER
342 Madlson Ave., New York 17, N. N. Y
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Ii yvou're interested in a steady
year- -in- vear-out imeome—a suhstantldl
share of financial security for vou and
your family - you’ll get in on the ground
Aoor of this flourishing industry. You
can build a lucrative business of vour
own NOW with TRADIO, the radio
functionally-designed for coin operation
in hotels, hospitals, tourist camps,
motor courts, ete. Men and women
like yoursell all over the country are
finding it a natural for big earnings
and a steady income.

TRADIO*Trled*Tested*ProvenI

TRADIO has pioneered in this profitable
postwar industry, Today, there are more
TRADIOS installed throughout the coun-
try than any other coin radio.

Send for com-
pleteinforma-
tion and free
illustrated

brochure to-
day. We’ll put
you in touch
with the
tributor
your nrritory
if you'll phone
Asbury Park 2-744 or write Dept. Q-12.

TBADIO' lnc. ASBURY PARK

TWO INSTRUMENTS IN ONE
SIMPLE 1O OPERATE

A REMARKABLE INSTRUMENT
CUTS SERVICING TIME %

% PENCIL THIN PROBE

% AC. DC. OPERATED

This instrument permits following the signal
audibly through the receiver from the antenna
to the speaker, a sure method of locating the
cause of trouble.

Plus a signal generator that delivers a strong
AF, LF. and R.F. signal, permitting the
serwceman to align and trace any portion of
receiver under test. Generator freqeuncy 1000
cycles to 25 megacycles. Uses a multivibrator
network.

A Few Faults That Can be Traced And
Isolated With Instrument

*
*
*
*

DISTORTION
FADING
LOSS OF GAIN

OSCILLATION
INTERMITTENT OPERATION
OPEN COILS
WEAK OR SHORTED TUBES
HUM AND NOISE
AC. DC. READY TO OPERATF WITH IN-
STRUCTIONS s16
SEE YOUR LOCAL JOBBER
IF HE CAN'T SUPPLY YOU WRITE US
DIRECT
WRITE KFOR FREE DETAILS

CONSTANT ELECTRIC
112 Cornelia St., Dept. 7, Brooklyn 21, N. Y.

Qxwrxxwxsx

NEW JERSEY -

cedure is given with reference to Fig. 22.
IFirst, an unmodulated signal corre-
sponding to the center i-f frequency is
fed into the grid of the last i-f tube.
The primary ol the discriminator trans-
former is adjusted for maximum output
as indicated by a VTVM connected at
the AVC take-off point. Following
this, the VTVM is shifted to the audio
take-off point and the secondary is

|

adjusted until the d-¢ voltage observed I

at this point is zero.

For a complete treatment of the ratio
detector the reader is referred to the
June, 1947 issue of the “R. . A. Re-
view,” and the article entitled, “The
Ratio Detector”” by S. W. Seeley and
J. Avins.

A NEW SERVICING
TECHNIQUE FOR TV SKETS
[from page 12]

sound and picture at the same time,
then either the sound or the picture i-f
channels are detuned. Since the sound
LY. is much simpler to adjust, it is
usually best to just get the picture and
then tune the sound I.F. and dis-
criminator to the best sound output.

Test patterns serve as indication of
the amount of resolution, or detail the
TV set will produce and that depends
on the bandwidth of the r-f and i-f
channel and the frequency response of
the video amplifier. Poor horizontal
resolution, when the horizontal lines
seem to werge and cannot he dis-
tinguished all the way to the center, is
usuallv due to misalignment of the
video i-f amplifiers. Their overall band-
width should be about 4.5 me for best
results.  Another indication of mis-
alignment is when the sound appears on
the face of the CRT. It looks like some
hash, varying as the sound does, super-
imposed over the picture, or, if the
sound is a steady tone, as horizontal
bars. (Fig. 4).

Other troubles such as interference,
ignition noise, diatherny, or weak sig-
nals and “ghosts” will become easily

[Continued on next page|

GREYLOCK

A Dependable Name In '

RADIO TUBES

GT, Glass, and Miniature Types
128A7, 128K7, 1257, 50L6, 12 \’1‘6 12BAS,
1’]5146 35W4, 50B5. . L each 39¢
15, 185, 1T4, 354, 3Q4 8AKS, 6 \C5, 6AC7,

6AQ5 H13E6, 6B L6, 6AUS, 61316, 6 X4

euch 49¢

32L7, 7OL7, 117L7. .. .. . .each 59c¢c

All Tubes Carry RDMA 0041‘\) Guarantee
PM SPEAKERS

4’ Alnico No. 5. eanch $1.19

5 Alnico No. 5. .each 1,29

TERMS: Net C.0.D. No ordel accepted for
less than $5.00.
Write for bargain catalog D-12
GREYLOCK ELECTRONIC SUPPLY CO.
30 CHURCH STREET NEW YORK 7, N. Y.

7" TELEVISION KIT

with COMPLETE FM RADIO

COVERS
ENTIRE
FM
BAND

(87.5 to
108.5 MC)

TRANSVISION 7”7 De Luxe Television Kit
with FM Radlo Receiver. ILasy to assemble;
no technical knowledge required. 18 tubes and
picture tube. Folded Dipole \ntenna and 60

ft. low-loss lead in cable List $199.00
7 Standard Television Kit. . . .Llst $169.00
Table Model Cabinets for above. . . List $ 32.50

SJONVERSION KIT with 107 lectro—
static Tube and Directions. Converts any 7"
Television Kit to 10” size _List § 69.00
Also 10”7 STANDARD TELEVISION

KIT . List $239.00
Table model cabinet. _List $ 35.00

1w

Transvision Picture Blow-Up Lens
Rrilliantly en-
larges any 777
television pic-
ture to equiv-
alent picture of
10" television
set.

Has adapter ar
rungement for
Transvision
Panels and eab-
inets. Optically
ground and pol-
ished to high ac-
curacy. Plustie,
gives 50%
greater light
transmission
than equiva-
lent glass lens.

List $19.95

J e T el

Transvision 8-Tube
FM Radio Receiver
Cavers entire FM Band (87.5 to 108.5 mc).

No technical knowledge required for assembly.
Makes an FM Radio Receiver worth 2 to 3 times
cost of kit. Model FM-1 8-tube FM Radio
Receiver Kit with 10”7 Speaker and Tubes

................ ....List $64.95
FM CONVERSION KIT enables you to incor-
porate a complete FM Radio into your present
television receiver. .....List $29.95

HIGH- FIDELITY FM TUNERS

Model FMF-2 2-tube Tuner Front End
(less tubes) . _List $21.65
Model FMF-3. 3-tube Tuner Front End
(less tubes) _List $30.75
Model FM-107R 3-tube IF Amplifier Kit
(less tubes). .List $21.65
Model FM-107 . 6-tube IF Ampllﬁer Kit
(legs tubes) . .. ... ... ... List $41.20

All prices fair traded . . All prices 5% higher

west of the Mississippi River.

See your local distributor, or for further
Informatlon, write to:

TRANSVISION, INC. >3

385 North Ave. New Rochelle, N. Y.
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A CAREER WITH

A FUTURE!

f
rELEVl'SION

Shop Work - Shop Techniques - Theory
FULLY EQUIPPED LABORATORIES

e RADIO SERVICE & REPAIR
e F. M. & TELEVISION
* TRANSMITTER COURSES

Preparing for F.C.C. LICENSES

* RADIO TECHNOLOGY

A Junior College Level Covrse prepnnng for positions in
Radio-Electronic Engineering Field

MORNING < AFTERNOON -« EVENING CLASSES
MODERATE RATES +« INSTALLMENTS

Available Under G.I. Bill

COME IN AND SEE OUR STUDENTS AT WORK

DELEHANTY scuoor or

RADIO o ELECTRONICS o TELEVISION

105 EAST I3 ST, N.Y. 3, N.Y. - DEPT. U
LICENSED BY STATE OF NEW YORK

Atlantic City's Hotel of Distinction

The Ideal Hotel for Rest and Relax-
ation. Beautiful Rooms. Salt Water
Baths. Glass inclosed Sun Porches.
Open Sun Decks atop. Delightful
Cuisine. Garage on premises. Open all
year.

Fiesta Cocktail Lounge
Favorite Rendezvous of the Elite

Exclusive Pennsylvania Avenue

and Boardwalk

AMAZING DEVELOPMENT
TRANSFORMS ANY RADIO-PHONOSRAPH

INTO A FINER MUSICAL INSTRUMENT

The Tausher Sound System has been called
“one of the most important advances in musi-
cal rcproducuon since the invention of the
loudspeaker!” Formerly available only on
costly custom radio- phonographs, butthrough
special arrangement with inventor, a limited
number may now be sold through high grade
independent dealers. Quickly. casily installed.
Sure-fire direct mail promotion makes selling
practically automatic. Get all the facts about
this fast-selling BIG MONEY MAKER, TO-
DAY. Write E. ). Halter & Associates, Dept. A,

7070 North Clark St., Chicago 26.

recognizable once the technician gets a
little practical experience. Most of
these are not due to any fault of the
television set, but may be due to poor
location, insutlicient antennu input, bad
antenna location, line reflections, ete.
These things should be taken care of at
the time of the installation, but somne-
times 1t is impracticable to overcome
them perfectly. For instance, a TV set
owner, located next door to a powerful
“ham” station is “out of luck.” His

only cure can he either to move or to
silence the “ham!” The above is merely

Fig. 4—R-F interference, which appears
like this on C-R tube, cannot be prevented
an outline of a nethod of servicing
television receivers, and it is up to the
individual to perfect this method. Obvi-
ously, it is impossible in this limited
space to give a full discussion or men-
tion all the possible symptoms.

The attached table gives some hints
for servicemen. The author does not
cluim this table to be absolutely com-
plete or 1009, perfect but it will serve as
an approximate and basie guide as to
where to look for the trouble. To use it,
simply check the left hand column for
the symptoms fitting closest to what
you can ohserve on the fuce of the CRT.
Next look in the center column for the
probable location of the defect and last
in the right hand column for convenient
cheeks, hints or remarks.

Unfortunatelv, at the present time,
there is no comprehensive handbook for
the television serviceman on the market,
at least none that has the very latest
models or their improvements. How-
ever, se veral individuals and publishing
houses * are considering such literature
and, when it comes out, it will un-
doubtedly prove invaluable to anyvone
going into the television servicing field.

“ “Photo Service” sets issued monthly by Howard

W. Sams & Co. Inc., generally contain one or more
of the latest available schematics of popular TV
models. “Rider Manual” Vol. XVI covers some
1947 TV models.

Line drawings for figures 1,2, 3 and 4 were furnished
by Belmont Radio Corp.

Acerovox Corporation 34
American Phenolic Corp 39
Astatic Corporation, The 30
Coastwise Electronics Co., Inc . 38
Concord Radio Corp 36
Constant Electric - . 39
Delehanty School 40
General Electric Co. (Test Equip) 33
General Elec. Co. (Parts Div.) 34
Graylock Electronic Sup. Co 39
Halter & Associates, E. J 40

Ken Rad Tube Div. of G. E. Co 31

Leotone Radio Co . 38
Maguire Industries, Inc 35
Maliory & Co., Inc., P.R. .Cover 2
National Carbon Co., Inc. 2
Permoflux Corp 33
Pilot Radio Corp. 23
Precision Apparatus Co., Inc 5,38
Radio City Prods. Co. 38
Racon Electric Co., Inc. 25
Raytheon Mfg. Co. 7
R C A (Sound Equip. Div.). 8
R C A (Tube Div.) Cover 4
Rider, Publisher, Inc., John F = 21
Sams & Co., Inc., Howard W 1
Sprague Products Co. 29
Standard Transformer Corp. 4
Stewart-Warner. ..Cover 3
Strand Hotel 40
Tradio, Inc 39
Transvision, Inc. .. .39
Triplett Electrical Instrument Co. 27
Vaco Products Co. 36
Ward Leonard Elec. Co 37
Ward Products Corp. 37
Wright, Inc 40

VERIFIED

29235 University Avenue

SPEAKERS

“They Glorify The Tone”’

WRIGHT
Inc.

St. Paul 4, Minnesota

40
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TALK ABOUT

A\COEPTANCE:

Even distributors’ salesmen * {

THE ALLEGRO
want to own these great (dark mahogany)

new radio-phonographs!

NEW STEWART-WARNER

“TERRIFIC" is the only word to describe

the dealer reception given these completely

new Stewart-Warner scts for 1948 . . . the line

THE INTERPRETER (dark mahogany) that's red hot Vig/Jf -

Performance sells—and what performance these new combinations
deliver! In style, tone, features they have plenty of what people want

. at prices you'll never believe!

Only Stewart-Warner gives

you all these great features:

new Shadow-Box Dial, new

Electro-Hush Reproducer,
THE NEW MINSTREL (walnut)
THE INTERPRETER

new retractable Dura-Point
{blond mahogany)

. and the great Strobo-Sonic Tone System.

Available now—special
new demonstration rec-

ord! Play it for prospects
—it sells and entertains

Have YOU heard this ‘“‘sell’’ record? <! o<’

it's one more great

Stewart-Warner exclu- THE GAD-ABOUT (portable)

sive! Ask your distribu=
tor for it—today!

The Really Lucky Dealer Has

Stewart-Warner for 1948

AM RADIOS FM <« RADIO-PHONOGRAPHS « TELEVISION
CHICAGO 14, ILLINOIS



You've been weaiting for it...

FUBE DEPARTMENT ‘
RADIO . CORPQR‘?TIO”:

RARRISON. .N. ra

< :d
of AMERICA

PRICE - 35" CENTS

CHECK WHY IT'S BETTER THAN EVER

v Up-to-the-minute V' New circuit section

j Contains over 240 pages V' Enlarged Introductory Section
More data than ever before on Circuits and Theory

v Abbreviated style . . . easier ¥ Modernized and expanded Re-

J to use sistance-Coupled Amplifier
Tube types easy to find Charts

) / TUBE DEPARTMENT

MHARRISON, N. J.

d

The new RC"S
RCA Receiving Tube Manual

Months of planning and preparation
went into the new RC-15 Receiving
Tube Manual to produce what is unques-
tionably the most complete and authori-
tative reference guide to receiving-type
tubes ever published.

Patterned after the famous “RC-14,”
it has been extensively revised and ex-
panded. Features RCA’s complete receiv-
ing line including miniatures and
kinescopes. The highly popular intro-
ductory section on tube and circuit
theory has been increased to 55 pages
and includes new reference data on FM
applications. The widely used Resis-
tance-Coupled Amplifier Charts are in
entirely new form, and provide 27 com-
binations for each tube type. The com-
pletely revamped circuit section gives
diagrams and parts values for up-to-date
receiver and amplifier designs.

You’'ll find the new RC-15 indispen-
sable in your work. Get your copy today
from your local RCA Tube Distributor.
It costs only 35 cents!

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

@ RADIO CORPORATION of AMERICAH

2



