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Yebevision Calibrator

@ The RCA WR-39A Television Calibrator
and WR-59A Television Sweep Generator
are brand-new additions to RCA’s com-
prehensive line of matched test units for
modern AM, FM and TV servicing. They
incorporate advanced design features re-
flecting the wide experience of RCA en-
gineers in the field of television.

These companion units furnish «// basic
signals necessary for the rapid, precision
servicing of television receivers. Flexibility,
versatility, and accuracy are outstanding
characteristics of each instrument indi-
vidually and in combination. For align-
ment, the TV Duo can be used with any
good oscilloscope.

The WR-39A Television Calibrator has
two crystal osciltators for establishing the
calibrator frequency. The marker oscil
lator operates on fundamental frequencies

The RCA TV DUO ... your answer to
precision television servicing

in all bands, and provides markers at all
TV frequencies. An casy-reading scale
enaples quick, crystal-harmonic identifi-
cation, and a built-in speaker is provided
for zero-beat indication.

The WR-59A Television Sweep Gener-
ator covers all broadcast television chan-
nels, TV- and FM-if bands. All ranges
employ fundamental signals, are pre-set,
and can be quickly selected by means of
a band switch. Sweeps are provided for
both 10.7-Mc. and 25.75-Mc. if bands,
and for video channels to 10 Mc. Ampli-
tude variation is less than 1 db. The pis-
ton attenuator has a maximum ratio of
20000/1.

See your RCA Test Equipment Distrib-
utor today for the full technical details or
write RCA, Commercial Engineering,
Section HX 59, Harrison, New Jecsey.

Available from your RCA Test Equipment Distributor

TEST AND MEASURING EQUIPMENT
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RCA WR-SOA
Ystevisien Sweep Genareto

Now — a complete service set-up
... with RCA matched test Tnifs
of your choice!

This beautifully finished all-steel labora-
tory-type rack is designed to accpmmo-

date any combination of six RCA matched
test units you choose . . . to meét your
various service requirements. Plénty of
chassis room below for closeup work

. or any unit can be readily removed
for outside jobs. Six units in rack illus-
trated provide complete AM, FM and TV
servicing set-up.

RADIO CORPORATION of AMERICA

HARRISON. N. J,



“You can’t beat Ken-Rad tubes—I found i
that out long ago! "1 JOHN F. BERANICH, 4439 West Madison St.,

Chicago, lll., does a big business servicing radios,

W : 5 a. . and like thousonds of other servicemen he uses F
Ever flnce 1935’ .‘Nhen I started in busi- ' Ken-Rad tubes. He likes their dependable quality!
ness, I've been using Ken-Rad tubes. i

“And believe me, they hold up—never
let me down!

"I found Ken-Rad tubes dependable. So
I sold them to my customers. They like
them, too. I never receive a complaint.

“In fact, I think a good part of the big
repeat business I do is the result of
Ken-Rad tubes.

“Quality pays off!"”’

“"HERE’S WHY YOU CAN'T WALTER DOWNING, Foreman, Raw Materials
= — nspection Department, is in o -
BEAT KEN-RAD TUBES!" hen’s,ive tesﬁngpof all n'\c:elriciscssgeed inc:'lrz&';:’:g
Ken-Rad tubes. Here cathcde sleeves are being

tested for breaking strength.

“From start to finish, Ken-Rad tubes
undergo strictesi inspections and tests.

“I know, because I help test them!

“They're made to stand up, satisty cus-
tomers, increase your business.

“You can depend on Ken-Rad tubes because
they're tested for noise, microphonics, static,
life, shorts, app=arance, gas, air and hum.

“Your customers can depend on Ken-Rad tubes
because they're built, throughout, to the highest
standards of quality, stamina, and endurance.”

178°GA9*BBS0.

KEN-RADZ%#

PROOUCT OF GENERAL ELECTRI -
GO Serviceman’s

Schenectady 5, New York Tube
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. RAYTHEON
WEATHER: Radio Receiving Tubes®
FAIR Special Purpose Tubes
Tronsmitting Tub
and PROFITABLE Hearing Aid Tgbes

FOR RADIO SERVICE DEALERS EVERYWHERE

RAYTHEON BONDED DEALER PROGRAM
BUILDS STEADY, PROFITABLE SALES

Newton, Mass., August '48—Everybody talks about the need
for building public confidence in radio repair work. Raytheon
has done something about it! The makers of Raytheon Re-
ceiving Tubes working with the Raytheon Distributar in
your locality have swept away this one big barrier to profitable
volume. How? By making available to qualified Service-
Dealers’ Shops an iron-clad 90-day BONDED guarantee
on labor and parts backed by the hundred million dollar
assets of the Western National Indemnity Company|.

FREE INSURANCE!

“BOND’” OF LOYALTY CEMENTS Raytheon pays for this Surcty Bond. It doesn’t cost you a
RAYTHEON DEALER AND DISTRIBUTOR cent! But, my! what a magnet for attracting and holding cus-
The Raytheon Bonded Dealer Program links tomers. The Raytheon BONDED SERVICE GUARANTEE
you with the best parts distributor in your town spells confidence to all who see it displayed, and confidence
— the Raytheon Tube Distributor. Ask us to put is the essence of successful radio service today. Your Raytheon

him in touch with you so he can tell you all about Distributor has a bond for you. See him, today
the Program and how you can make the most of it. ' i ?

TUBE BUYERS HAIL
CODE OF ETHICS IDENTIFYING

q
~ \ J
S5 \waHeoN [ FC RAYTHEON BONDED DEALERS
*Including the new Raytheon “'v’\ 0 Voo 37 5\\ " |
rotnssaantm st | N A e () SN Here i — e famous Code that s
no loss of soles. Write for (\, n \ \’) \ &) g N PL\ business to your customers and HBuilds
full information, /\ P \;;, ‘\ o e S

The RAYTHEON Code of Ethics for Bonded Electronic Technicians

. GUARANTEE ALL RADIO REPAIR WORK FOR 90 DAYS,
+ Use only parts of recognized quality.

. Charge no more than list price for parts installed,

« Perform only such work as is necessary.

. Test customers’ tubes as accurately as possible,

. Keep labor charges ot o reasorable level,

N & 0 & O N =

. Maintain the highest quality service.

8. Maintain proper equipment for good repair work,

RAYTHEON MANUFACTURING COMPANY
RADIO RECEIVING TUBE DIVISION
NEWTON, MASSACHUSETTS . CHICAGO, lll,lNOIS LOS ANGELES, CALIROR! A

2 AUGUST 1948 e RADIO MAINTENANCE



All

MIALINTIENANCE

INCLUDING

ELECTRONIC
MAINTENANCE

Volnme 4 AUGUST 1948

Number 8

CONTENTS

Custom Building for Increased Profits ............... Walter I. Fischman 12

Here is another profitable field for the radio service mechanic

A New AM-FM Signal Generator .................. ... John B. Ledbetter 15

The General Electric Y6S-3 signal gemerator

Installation of FM Antemmas............ ........... ). Richard Johnson 18
How f#o relate installation fundamentals to the actual situation.

How to Check High Voltage Supplies of TV Receivers.. ... ....... M. Mandl 20
Points to watch for when trouble-shooting TV

Advertising Will Increase Your Busimess.................. 0an Valentine 22
Some methods of promoting your radio service outfit

Time Savers ........ ... .. .. ... ... H. Leeper 26

The Industry Presenls ........... ... .. .. ... ... ... ... ... ... 28
New products

Electronically Speaking .... .. .. ... . ... ... .. .. ... ... ... .. ... ... 30

Review of Trade Literature. ... ....... .. ... ... . .. . .. .. ......... 32

Over The Bench ..... ... ... ... .. .. ............. ... John T. Frye 34

WILLIAM F. BOYCE JOSEPH ). ROCHE VICTOR M. TURNER
Publisher Editor Art Director

FRANK SCHMITT

Advertising Sales Manoger,
Eastern Division

STUART J. OSTEN

Midwestern Advertising
Manager

THOMAS A. BYRNES

Director of Field Services
and Quality Control

AL JOHNSTON

Circulation Manager

MARVIN H. ALBERT

Associate Editor

MORTON SCHERAGA

Contributing Editor

Eastern Office
460 Bloomfield Avenue

Montclair, N. J.

Montclair 2-7101

West Caast
Swain Associates
639 So. Wilton Place
Los Angeles 5, Callf.
Dunkirk 8-2248

Midwestern Office
228 No. La Salle St.
Chicago |, il
Dearborn 3507

Copyright 1948, Boland & Boyce, Inc.

Radio Maintenance is published monthly by Boland & Boyce, Inc., at 34 No. Crystal St., East
Stroudsburg, Pa., U.S.A.; Executive and Editorial Office, 460 Bloomfield Ave., Montclair, N. J.
Subscription Rates: In U. S., Mexico, South and Central America, and U. S. ?osse.sstons,
$3.00 for 1 year, $5.00 for two years, single copies 35 cents; in Canada, $3.50 for 1 year,
$6.00 for 2 years, single copies 40 cents; in British Emglre. $4.00 for 1 year, $7.00 for 2
years, single copies 50 cents; all other foreign countries, $5.00 for 1 year,

Entered as Second Class matter July 13, 1946, at Post Office, East Stroudsburg, Pa., under
the Act of March 3, 1879,

Change of address: Four weeks’ notice required for change of address.
change, please furnish an address stencil impression from a recent issue if you can.
changes canmot be made without the old stencil as well as the new one.

When ordering a
Address

RADIO MAINTENANCE e AUGUST 1948

Pt

Can
You
falk Abost

Presenting the most
Complete Line of

Nylon Needles

with
Knee Action

The Swing is towards Nylon—
because Nylon Needles by Web-
ster-Chicago eliminate surface
noise . . . groove hopping . . .
filter but not dampen surface
noise and preserve records. Show

. . suggest . . . and sell these 4

profit building needles!

Red Nylon with
Knee Action.
New! Genuine
sapphire tip.
Plays longer—
reproduces
highs and lows
perfectly. None
finer! $500

0
lwumrt"""’

Black Nylon
with Knee Ac-
tion. An old
standby for
sales and prof-
its with pre-
cious metal,
osmium alloy

tip. $2350

-

ivory Nylon
with Knee Ac-
tion. Precious

jewel tip, re-
produces the
full diatonic
scale.

h;}'
The NEW Tear
drop all Nylon
with highly pol-
ished rose jewel
tip. Softens
scratch without
losing repro-
duction bril-
liance. $17s

WEBSTER-CHICAGO

5610 Bloomingdale, Chicago 39, Ul
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The cop on the beat that protects your home . . . guides children
across the street — he offers an important factor of safety in
community life! And so it is with the patented construction feature
of the RADIART VIBRATOR — the mica stacks! Because of this
mica detail, sudden shifts in load peaks to high voltages are
taken in stride, because they are designed to carry an overload!
The resulting longer life and more dependable, longer per-
formance means more satisfied customers for you . . . and yet
this expensive feature costs no more! Just another factor that
has helped build RADIART VIBRATOR superiority, and made them

the fastest selling in the field.

The Radiart Corp.

CLEVELAND 2, OHIO
EXPORT-SCHEEL INTERNATIONAL, 4237 N. LINCOLN AVE., CHICAGO 18, ILL
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HUNDREDS OF SERVICEMEN CASHED IN ON SYLVANIA’S SPRING PROMOTION

NOW...SYLVANIA OFFERS THE RADIO SERWCEMAN
ANOTHER PROFIT-BuiLpin G PLAN FOR THE FALL/

Shown at the left is one of Sylvania’s national ads to appear in Life,
The Saturday Evening Post. Collier’s, Radio Best...during September,
October, November and December. This series of ads is designed to
sell vou and your dependable radio repair service to your prospects.

HERE'S HOW YOU TIE UP WITH
AND CASH IN ON THESE ADS...

P
N - ’\% 2 i "
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u 4 POSTAL CARD

MAILINGS—ONE FOR EACH
MONTH

Sylvania supplies these cards
in 3 colors, imprinted with
your name and address. You
pay only the postage on each
card. You send them to your
customers and prospects!

9 4 WINDOW DISPLAYS

—ONE FOR EACH MONTH
Sylvania supplies you FREE
4 big, colorful displays. Each
one is tied in with the na-
tional advertising using the
same illustrations and copy.

e 4 WINDOW STREAM-

ERS—ONE FOR EACH MONTH

Sylvania gives you FREE these
four 2-color streamers. They
are also tied in with Sylvania’s
national advertising. You at-
tach these to your window as

RADIO SPOT ANNOUNCEMENTS—
SEVERAL FOR EACH MONTH

another means of attracting
new customers!

You put them in your window
to attract customers!

Sylvania also provides FREE
several radio commercials for
each month for the radio

serviceman who uses radio
advertising. Call or see your
local radio station for rates.

8 NEWSPAPER AD
MATS—~TWO SIZES FOR
EACH MONTH

Sylvania sends you FREE 2
ad mats for each month—
one-and two-column by seven
inches. Use them in your local
or neighborhood papers and
classified telephone directory.

IN ONE HANDY KIT

Covering the months of September. October.
November and December. this hard-hitting sales
promotion program is packed in one big kit. Youn
pay only the postage on the government postal
cards vou mail, Sylvania supplies everything else
without charge.

‘ THIS 4.MONTH ADVERTISING PROGRAM PACKED

YOU CAN IDENTIFY YOURSELF WITH THIS DECA

It is reproduced in Sylvania’s national ads and
identifies you as the radio servicemnan described
in Sylvania’s national advertising.

Learn how you can participate in this Fall
advertising program. Write Sylvania Electric
Products Inc.. Advertising Department, Empor-
ium. Pa.. or see your Sylvania Distributor.

Put this decal on vour door, windows and truck '“ s

RADIO
ERVICE

SYLVANIA RA[]IU TUBES
Aukreyed m

SYLVANIANY ELECTRIC

RAGIO FUEES, CAIHGDE RAY TUBES. (LECTRONC DEVICES FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES. PHOTOLAMPS. ELECTRIC LIGHT BULBS

RADIO MAINTENANCE
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Here Is a
Rich New
Market!

Thousands of existing radios
may be transformed easily into

WIRE RECORDER
COMBINATIONS!

with the
Webster-Chicago Model 78

Many prospects would like wire recorders as part
of their radio~—~but it may not be practical for them

to buy new radios with the wire recorder built in.

These are potential customers for a Webster-Chicago
Model 78 wire recorder and your service instal-

lation.

Tell them about the Model 78 and you can open up
a vast, new, profitable field for both your sales

and service departments.

Demonstrate the Webster-Chicago Model 78—
show him how neatly it can be installed in the rec-

ord album storage space of their present radios.

Suggest the fun and the valuable uses for wire re-
cordings—preserving the first words and voices of
growing children, fine music for full hour uninter-
rupted listening, favorite radio programs, party

entertainment and home movie ¢commentaries.

Install the wire recorder designed for the purpose —
the Webster-Chicago Model 78.

Put Profit in your service department
with the Webster-Chicago Model 78

AUGUST 1948 e RADIO MAINTENANCE



WEBSTER-CHICAGO

ottt 78

Was designed
for the job!

9950

West of the Rockies
$99.95

® The famous simple-to-operate Webster-Chicago wire
transport mechanism!

® Contained in an attractive metal case—complete, one
unit, ready to install!

Use Stock Hardware
[:;’:\1 S

® Records Y, 2 or one hour spools from microphone, radio
or recorder changer!

® Push-button control for "record” or "listen’” on micro-
phone, radio, record changer.

® Meter type recording level indicator!

® “Record”, "rewind’ or "erase' operations are easily
controlled—positive action!

The Model 78 con be easily in-
stalled using stock slide-drawer
hardware, readily obtainable in
your community. Or, write to
Webster-Chicago Sales Engi-
neering Department for sovurces
of supply and installation infor-
mation.

Ask about Installation Parts
Kit SD-30.

e Complete with microphone and one spool of wire!
® All necessary cables and plugs included!

® Self-contained power supply, 115 volts, 60 cycles!

Call your Webster-Chicago Wire Recorder Distributor
or write for full information.

m WEBSTER-CHICAGO

5610 West Bloomingdale Avenue - Chicago 39, lllinois

RADIO MAINTENANCE e AUGUST 1948



Mallory Capacitors Maintain Capacity

Even at Temperatures of 185" F.

You will probably never intentionally install
a capacitor to operate cnnlinunusl_\' at a
temperature of 185° F. Still it’s reassuring
to know that Mallory capacitors have. among
other plus values. the quality to take over
2.000* hours of operation at
that heat with no loss of
capacity.

It’s also reassuring to know
that Mallory capacitors are
ahead of your expectations
on most of the points you
look for in a capacitor. The
carefully guarded purity of
materials and protection
against contamination during
manu{acture assure vou long
shelf-life without reagine.

fonger life in an inactive set,

low RF impedance, and the ability to with-
stand high ripple current.

Service men ax well as set manufactprers
appreciate the vear-in-vear-out quality of
Mallory capacitor=—and realize it’s due to
the same care in manufacturing:that justifies
the name “Mallory Precizion Products”

2,000 HOURS OF OPERATION

An actual test of Mallory capacitors operated
in an oven at 183°F. and 150 volts DC, bius
1O volts of 120 evele ripples showed them
still going strong and with inereased capacity
al the end of 2,000 hours. Typical rv‘llla:

At Start of Test
Capacity

20.9 mfd  6.16 ohms
20.1 mfd 6.5 ohms

After 2.000 llm{rs

Rezistance  Capacity  Resistance

23.5 mfd 6.5 ohms
230 mfd  6.35 ohms

BUY MALLORY ASSURED QUALITY AT REGULAR PRICE LEVELS

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

AUGUST 1948 o
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NEW UNITS!
NEW MARKETS?®
NEW SALES!

for the

PICKUP (ARM AND CARTRIDGE)
No. UPA-002

VARIABLE RELUCTANCE CARTRIDGE

HESE three new General Electric units open up greater B
Tand greater sales possibilities for the Variable Reluctance
Cartridge.

Tailored for this fast-moving unit, they fit a ready-made
market. Installation problems are simplified, labor is reduced
tc a minimum, and performance is improved.

Order today—get sales rolling.

PICKUP (ARM AND CARTRIDGE). .. No. UPA-002
For 10 and 12 inch records
This inexpensive Pickup has an immediate appeal for the

serviceman, high fidelity enthusiast and experimenters—in
fact, everyone who owns a record player.

This arm can be used with any record player without auto-
matic changer and provides excellent response with absence WL LA (34
of undesirable resonance. TYPE FA-21-A

A mounting template is supplied with each Tone Arm.

TRANSCRIPTION ARM ... TYPE FA-21-A

For Professional Use

Broadcasters, sound laboratories, recording studios and
wired music services will welcome this unit to simplify A
turntable problems.

It's easy on the operators—easy to spot in correct groove—
ro instability worries.

PHONO PREAMPLIFIER...No. UPX-003—with RECTIFIER
(For 117 volts, 60 cycle)

This self-contained preamplifier solves a tricky, laborious,
wnstallation problem for the busy serviceman. Installations
can be made quickly, easily, profitably. The unit is ready to
operate when attached to the set—just plug it into the near-
est available outlet.

For complete information on these three units
write: General Electric Company, lectronics
Purk. Syracuse, New York,

PHONE PREAMPLIFIER
No. UPX-003

GENERAL (%) ELECTRIC

RADIO MAINTENANCE e AUGUST 1948 9



637 So. Llaramie Ave., Chicago 38
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Designers and Manufacturers of Fine Acoustic Equipment
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Exclusive Jensen Hypex formula (Pat-

ent 2,338,262) gives improved acous-
inch. Two Reflex Radial models from

24-inch to 10-inch. Representing new

tical performance and wider sound
Four Reflex models from 24-inch to 9-

distribution.
highs in performance

in price.




SAVE TIME
do a BETTER job

SANGAMO Type 30 Plastic Molded Tubular Paper Capda‘tors

Thousands of radio service men are enthusi-  so firmly fixed that it’s almost impossible
astic about this easier-to-handle, easier-to-  to pull them out!

install tubular capacitor! Molded in a
thermo-setting plastic—with capacity values
permanently sealed in, and with no wax ends
to melt out at high temperatures—they
assure better characteristics, longer life, and
more dependable performance.

g Easier to Install

Sangamo Type 30 Capacitors can be used
> wherever ordinary wax-filled paper capaci-
tors are now used. No more mess of running
wax—heat from a soldering iron will not
melt out ends—nothing can burn. This
The plastic molded case gives improved means easier installation, fewer damaged
mechanical stability . . . does away with the  assemblies, and more jobs finished in less
necessity for delicate handling . . . leads are  time.

Easier to Handle

Sangamo manvufactures a com-
plete line of paper, mica and
silver capacitors. Write for Cata-

log No. 23B for full information.

SC484A
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GUSTOM BUILDING
FOR INCREASED PROFITS

by Walter |. Fischman

The radio service technician will find a profitable field open to him if he
is prepared to handle custom building of radio-phonographs and rebuild-
ing of old AM sets to include FM and television.

Steve Nawalany is one radio service technician who has made a profitable sideline out
of his work in custom building.

12

HE growing interest n specially

built radio-phonographs has pro
vided a profitable marke{ for radic
firms equipped to handle| the trade
The growth of television and FM has
provided another opening for those
service shops ready to alter custom-
ers’ AN sets to include|these new
services. Vertech Radio and the Dan-
by Radio Corporation of Philadel
phia are two outlets for whom these
custom building and rebuilding op
portunities have spelled profit.

When Vertech Radio first opened
its doors, it wasn't a chance gamble
by inexperienced men. Both partners
in the business, Charles| Niwinski
and Robert Tsackman, were well ac-
quainted with the radio service busi-
ness. Both former RCA employees,
they had an excellent background for
the custom market as well as a
thorough grounding in radio servic
ing.

Their original plan was to first
concentrate on the servicing to estab-
lish their business in this| field and
then from there, go on to|tackle the
various phases of custom| construc
tion.

Because they would depend at first
to a large degree on busingss off the
street, an accessible location was es-
sential. A store with basement stor-
age facilities located adjacent to the
University of Pennsylvania answer-
ed the problem. |

Originally stock and fixtures were
simple. .\ counter, service bench and
racks for sets were all the |furniture
the store had upon opening. Gradu-
ally, as the business warranted ex-
pansion, another bench, other coun-
ters and considerably morg storage
and display space was added. Finally
even this was insufficient to keep the
equipment in order and th¢ concern
was forced to move to larger quar
ters.

When the two partners of Vertech
Radio decided to go into bupiness to-
gether, they gave considerable
thought to how they were going to
break into a competitive fieldl. Grant-
ed they could turn out top radio
service work at a reasonable price.
Granted too that they had the know
how and skill to construct special
sets, they still felt they should give
themselves every possible hoost be-
fore opening.

On a limited budget, this| posed a
problem. Their first step was to put
a sign in the window. Besides the
store name and the fact that they

AUGUST 1948 e RADIO MAINTENANCE



did radio service, the sign also car-
ried the following message, “Tor the
fullest enjoyment of your record
library, let us build a custom radio-
phonograph exclusively for you.”
Other signs inserted at later inter-
vals all stressed this same theme.

The partners gave considerable
thought to newspaper advertising,
but decided that it was too costly for
their  limited  promotional  budget.
One shot advertising is ineffective
and small ads are of little value un-
less carried over an extended period,
and that runs into money.

Direct Mail

They decided direct  mail  was
cheaper and could be pointed at just
the target desired. A small shop spe-
cializing in mimeographing and lit-
tle advertising jobs designed a card
for them. A little eye-catching draw-
ing attracted attention and the brief
but pithy text brought home the
point. A little space was left blank
50 that a few lines could be added by
hand for the personal touch when
some of the cards were sent out as
a follow-up. Quite a few cards were
run off on ordinary penny post cards.

Niwinski and Isackman both had
handled outside service work in ad-
dition to their jobs at RCA and so
they checked back through their
books and picked out likely custom-
ers for the mailing list. They thought
back through their service calls and
tried to remember the people who
had large record libraries. Arrange
ments were made to use the mailing
list of a concert managing society.

When answers were received,
they were followed up carefully with
personal letters. A good system was
set up in the shop and people invited
in to hear it. Although not requiring
a large investment in dollars, all this
promotion took considerable time.

Record Shop Tie-In

IF'or the future, they plan a tie-in
with a large record shop who will re-
fer customers to them for a prear-
ranged cut. It will work out to their
mutual advantage, for a person with
a fine radio-phonograph will be in-
chned to purchase more records.

From the experience of Vertech
Radio, specially built radio-phono-
graphs seem to fall into three gen-
eral categories.

First is the simplest . . . a set as-
sembled  from stock  components.
This wusually utilizes the more in-

RADIO MAINTENANCE e AUGUST 1948

Top view of the basic audio amplifier and power supply used by Danby Radio Corpora-
tion. The chassis contains 3 stages of push-pull class A triodes together with filament
plate supply for a separate AM.FM tuner.

Here is the underside view of the audio amplifier. Careful engineering design and
planning results in the elimination ot many parts.

expensive amplifiers, speakers, ete,,
but if care is given to the matching
of the cquipment, and it frills are
cut permitting more to be spent on
the parts, surprisingly good results
can be had.

Secondly is the set built from
parts, but in this case the components
are altered by the serviceman to give
even better response and tonal vahue.
This set costs more and takes more
time to build, but also sclls for more.

l.ast is the phonograph completely
engineered and built by the radio-
man, himself. This type of installa-
tion goes up into the very high priced
brackets, but there are customers
with discerning enough cars 10 dc
mand the top in custom performance,

There are also variations of these
three types, such as a new set in an
old set with some new components,
an old set modernized, etc.

Before they took the plunge, the
Verteeh partners asked themselves,
“How are we going to make out
financially  from this special order
angle of radio?” Then it was almost
impossible to figure accurately, but
according o their calculations, three
factors were in their favor. Tirst
thev would use bedter parts. The cus-
temer, of course, would pay for that.
Secondly more time would be put
into  construction  and  assembly.
Agamn it would be John Customer
whe would dig into his wallet for
this. Lastly, the tools and equipment
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Steve Nawalany uses a scope to check for possible audio distortion. This is part of the
routine check on each set that goes out of the shop of Danby Radio Corporation.

would already be therc and they
might just as well get additional
money usmg them for another phase
of the work.

One factor that Vertech found in
thetr favor was that a large amount
of work for special scts came in
through the recommendations of sat-
isfied customers. In regular service
work a certain amount of business
can be counted on through such rec-
ommendations but the serviceman
who depends on this alone without
any other promotion will be in un-
happy state when the bills come due.

That’s where custom building dif-
fers. Vertech Radio found that once
they had a few sets out, a large por-
tion of their business came from sat-
isfied customers telling others about
them. It seemed to work this way:
People who have serious interests
in music and the accompanying col-
lecting of records, are usuallv the
ones who are suthciently interested
to want high fidelity, These same
people almost alwayvs have friends
with similar tastes. It's the same
with almost any hobby, Golfers go
with golfers, model railroad fans
with raitroaders and so on in that
vein.

As Charles Niwinski explains it
there’s a sense of pride involved
when a man buys a special set. The
man closcly ulentifies his set with
the radioman who built and sold it
to him. The net effect is to make the

14

ewner brag about his equipment and
talk it up to the advantage of the
radio shon.

The two partners found that their
shop, without any  renovations,
served for their custom radio-phono-
graph trade. It had to be kept more
orderly than nsual. for a man who
is having a sct built will not just
leave an order and then return to
pick it up on the appointed day.
He's around the shop quite a bit
and it pays to have him impressed.
That meant shelves were straight-
ened, the workbench kept elean and
some of the junk tossed down the
basement. It made the shop more
impesing and helped keep a customer
from accidently sticking his  foot
through a perfectly  good speaker.

Customer Satisfaction

Tools weren't much of a problem.
Outside of the regular kit and in
struments, a scope and a good audio
oscillator  were sufficient for most
work.,  All test  cquipment  was
checked over thoroughly as adjust-
ments are much finer in high fidel
ity work.

One factor that Vertech has found
15 that the customer playvs a vital
role n the building of his set, He is
necessary, for stance when  the
tone controls are adjusted, to say,
There, that’s how 1 like it to
sound.” The firm tries to bhuild up
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an alliance in the customer's mind
between the set and thg company.
The customer must be sold on the
set and Vertech,

Vertech tries to keep ohe point in
mind. They build high ﬂ(lclil_\v sets

that’s true. but they build them
to the cusiomer’s concept jof fidelity.
e is the man who is paying and
he is the one who must go away
fecling he has the best [set in the
world. FFew customers want gross
distortions, but for every one who
understands high fidelity,) there are
those who want no needle scratch
and  consequently no highs and a
bass  response  like a  hattery  of
I‘rench 73°s,

More and more people jare learn-
ing to recognize and apprectate high
tidelity and some of them| are quite
avid on the subject. It stands to rea-
son that a person who hds devoted
enough time and interest o the re-
production  of recorded |music to
want a specially built sety is some-
what of a bug on the squcct.

Some customers look |with dis-
dain on a record changer and insist
on nothing less than a heavy duty
turntable and a professional arm.
Some want extra sets of| switches
and  perhaps unnecessary  adjust-
ments. Some insist on special speak-
ers or cven specify certgin trans-
formers. In these cases| Vertech
Radio has found that the ¢ld adage
holds true and the custonier is al-
ways right. The extra work is re-
membered in making out | the bill,
however, "

The company feels that it is good
practice to guarantee setd for at
least 90 days. IFor the highpr priced
sets, the guarantee is extended to a
vear. For this reason only|the best
quality  parts are used, Defective
parts (faulty due to mamyfacture)
usnally break down within a few
days so that sets are usually played
steadily for several davs bdfore be-
ing sent out. \s a result, \ery few
service calls are needed. Bevond the
period of the guarantee. Vdrtech is
almost certain of getting all service
work on their sets. |

Concerning actual hi-fi reproduc-
tion itself, the two partneks have
found that several factors should be
kept in mind. The audible range of
the human ear is somewhere hetween
20 and 15,000 cyeles. 1t varfes with
mdividuals  and tends to |become
more limited in later vears. While it

’ - T¢ page 35

RADIO MAINTENANCE



d
lIeW

AM-FM
sional
generator

by John B. Ledbetter

HE exacting requirements of fre

quency modulation have brought
about a radical change in recciver
servicing. not only in actual serviee
procedure but also in the type of in-
struntents required in alignment and
circuit analysis, The following dis-
cussion will be devoted to deserip-
tion of a new service instrumeit
whose versatility and many applica
tions make it one of the most mmpor-
tant test instruments on the modern

AF
0scC
6SN7GT

FM
MODULATOR
6AGS

Another test equipment article designed to keep you informed
on what’s new for the serviceman.

The serviceman who
fully understands its operation and
practical applications will be 1 a po-
sition to efficiently service any 1ype
of AM-I'M receiver with a minimum
of operating time and instrument ad-
justment.

The General Electric YGS-3 Sig-
nal Geunerator is a compact, well-
designed  unit which  represents a
combination of four basic units,
These are: (1) an REF oscillator with
a fundamental frequency range of

100 Ke. to 150 Me.; (2) [N

service bench.

an

CRYSTAL
0scC
6AKE

INDICATOR
ANP
6SL7

oscillator with center frequencies of
1. 20, and 50 Mlec., and frequency
deviations of =20, =30 and =750
Ke.; (3) a 1-Me. crystal oscillator;
and (4) a variable-frequency audio
oscillator. These units may be used
separately or in any logical combina
tion. Incorporation of two oscillators
tesults in higher circuit efficiency
and provides an improved L/C ratio
on all ranges. The lower oscillator
covers Bands “A” (100 to 320 Kc.),
I (320 to 1000 Ke.), “C” (1 to
3.2 Med), “D” (3.2 10 10 Me)). “E”

OUTPUT

RF
RECTIFIER
9006

LEVEL
INDICATOR
6AF6G
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Fig. |—Block diagram of the YGS-3 unit.
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YGS-3
A
AUD HIRF
out ouT
?
a J

0
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.01
200 M A
TO LIMITER = TO 2ND LF =
GRID GRID

Fig. 3—A typical setup for visual alignment.

(10 to 32 Mc.), and “F" (32 to 70
Mec.). Band “G” (70 to 150 Mc)
is covered by the high-frequency os-
cillator.  An internal mixer makes it
possible to obtain any desired M
frequency within the beat-frequency
range of the RF and M oscillators,

Both oscillators may be modulated
at any frequency within the 100 to
12,000-cycle range of the internal au-
dio oscillator or from an external
source. Percentage modulation is
continuously variable from 0 to
100%. The dual section eve tube is
calibrated to indicate 30% moddula-
tion on AM with the KF Level and
Audio Attenuator controls advanced
until a zero shadow angle is obtained
on the respective sections of the tube.
I'requency deviation of M output
signals is also regulated by the Audio

16

Attenuator. With the Output Selec-
tor switch in the RF+FM position,
the frequency deviations indicated on
the M Switch will be obtained when
the Audio Attenuator 1s advanced
until a zero shadow angle is obtained
on the AT section of the eye tube.
Complete control of output level
on all ranges is made possible by an
R1- control in conjunction with the
step and fine attenuators. A 1-Mec.
low-drift crystal in the crystal cali-
brator unit provides strong harmonic
output, modulated or unmodulated.
up to 50 Mc. Crystal calibration out-
put is obtained with the Output Se-
lector switch in either the RF+Xtal
or Mod. Xtal positions. Amplitude
maodulation of the crystal oscillator at
any frequency from 100 to 12,000
¢ycles may be obtained by setting the

AUGUST 1948 o

Output Selector switch in the Mod.
Xtal position. Percentage of modula-
tion is continuously variable from 0
to 1009% by the Audio Attenuator
control. Unmodulated crystal output
is obtained with the Output Selector
switch in the RIF+ Xtal. pogition and
the RIF level control in the\ counter-
clockwise position.

The Audio Switch allow s] selection
of four audio voltages: | (1) 60
cycles, (2) 400 cycles, (35 100 to
12,000 cvcles, variable, an(ll (4) ex-
ternal. An R-C type audio pscillator
provides good stability, low distor-
tion, and essentially flat output from
100 to 12,000 cycles. An gspecially
important feature of this ¢ircuit is
the simultancous provision af modu-
lating voltage for the I'M oscillator
and the horizontal amplified voltage
for an external oscilloscope |[for FAM
discriminator and 1F alignnient.

With the YGS-3, the fpllowing
outputs can be obtained: (1) un-
modulated RF, (2) amplitude-modu-
lated RF, (3) unmodulated| crystal,
() RF plus crystal, (5) anh)litud(—
modulated crystal, (6) M, [7) M
plus RF (mtcrnal]y ml.\u{) (%)
fixed audio, and (9) variablp audio.
Spurious radiation and leakages are
kept to a minimum by enpploving
double RF and attenuator shielding,
R trap circuits and line filters.

The YGS-3 emplovs 11 tubes. in-
cluding 4—6AK6 RI oscillators, 1
6.\GS reactance modulator, 1+-6S1.7
clectron-ray tube amplitier, I4+-6A10
clectron-ray tube, 1-—-6SN7 audio os-
cillator, 1-—6]6 mixer, 1—9006 RF
rectifier, and 1--5Y3 rectifiel.

In spite of its versatility and com-
plex circuit functions, the mnilber of
controls and selector switches| in the
YGS-J are kept to a minimum. Ap-
pearing on the front panel are} at the
top. the clectron-ray tube and range
dial scale. Controls in the centier row
are, left to right: Audio Switdh (for
selecting 60 cycles, 400 cycleq, vari-
able audio oscillator, or extdrnal) ;
FM Switch; Tuning Control; and
Range Sclector. At the bottom are:
Audio  Attenuvator  (with  Op - Off
switch) ; Variable Audio Freguency;
RF Level; Multiply By se]ectl{- (for
increasing or decreasing RI° butput
level by factors of ten); and tixe RF
Attenuator. At the bottom ¢f the
panel are: line cord; Audio Qutput
jack; Audio Input Connector ;| fuse;
High RF Output; and normil RF
Output jacks. The Audio Inpuft jack

RADIO MAINTENANCE



is provided so that an external audio
source may be used. This input is
connected to the calibrated Audio At-
tenuator so that external audio volt-
ages may be read directly in DD,
R1¥ output voltage at the RE Output
jack 1s regulated by the Multiply By
and RF Attenuator controls. The RF
Attenuator varies the input at the RF
Output jack from 0 to 50 ohms. A
100 - ohm resistor housed in the
shielded compartment at the end of
the RF cable acts as part of the at-
tenuator network and reduces cable
resonance effects at high frequencies.

Operation

The RFE Level control should al-
wavs be set at the lowest possible
level in order to prevent possibility
of spurious radiation. The maximum
setting usually is required only on
the higher frequency bands where
compensation for increased circuit
losses is necessary. With the Output
Selector switch in the RE-+Xtal po-
sition for calibration purposes, the
RE I.evel control should be reduced
to prevent the RE signal from
blanketing out the weaker crystal os-
cillator harmonics.

With the Output Selector switch
in the Mod. RF position, the RF
section of the electron-ray tube will
indicate 30% amplitude modulation.
In the Mod. RF and Unmod. RI
positions, the indicator tube is cali-
brated to indicate 25 millivolts out-
put with attenuator controls set for
maximum output, Although the tuibe
is not calibrated to any specific RF
output level i the remaining Output
Selector positions, it does provide a
useful check on the relative output
of the RF oscillator, and can also be
used to determine the optimum RI
Level setting required when mixing
RF+TM and RF+Xtal.

11 slightly more than the specihed
band width is required on FM out-
put, the Audio Attenuator control
may be increased bevond the setting
necessary to just close the AF sec-
tion of the electron-ray tube. Care
should be exercised in increasing this
setting, however, since excessive au-
dio input to the reactance modulator
tube will result in a non-hinear sweep
and may partially cut off the react
ance tube.

Several combinations of RF and
M oscillator frequencies may be
mixed in order to obtain the desired
M output frequency. An IF fre-
quency of 10.7 Mec., for example,

RADIO MAINTENANCE e
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Fig. 4—Normal curves that should be obtained in visual alignment.

VTVM
Y6s-3
o &3
H] RF z
ogT ;__
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Fig. 5—Setup of YGS-3 and VIVM for determining the figure of merit of inductance.

can be obtained by setting the )
oscillator at 30 Mc. and the RF os-
cillator at either 60.7 Mc. or 39.3 Mec.
In actual practice the RF frequency
should always be set higher than the
FM frequency in order to reduce the
possibility of inadvertently mixing
the RE oscillator signal with a lower-
frequency harmonic of the M fre-
quency.
Alignment Notes

Alignment of a specific receiver
should be carried out, whenever poe
sible, exactly as recommended in the
manufacturer’s service notes. Gen-
erally, alignment of an AM-FM re-
ceiver should be performed i the
following order: (1) FM interme-
diate-frequency stages, (2) AM in-
termediate-frequency stages, (3) FAM
oscillator (high band), (4) I'M Con-
verter and RF amplifier (high band),
(5 M oscillator (low band), (6)
FM Converter and RF amplifier
(low band), (7) SW oscillator, (8)
SW Converter and RF amplifier, (9)
BC oscillator (trimmer), (10) RC
Converter and RE amplifier, (11
BC oacillator (padder). Both oscil-
lator adjustments should be repeated
as necessary for proper tracking.
(In aligning any recetver, all 1

stages should be peaked or “flat-
topped” as required first. Then. in
order, all bands should be aligned,
starting at the highest frequency and
working down to the broadcast band.

The extreme flexibility offered in
the two-oscillator and mixer combi-
nation incorporated in the YGS-3 can
readilv be seen. Suppose, for ex-
ample, that it is desired to employ a
irequency-modulated signal to vis-
ualiy “flat-top” an AM receiver hav-
ing an I frequency of 435 Kc. with
‘he RF oscillator adjusted to 1455
Ke., the TM oscillator set to 1 Mc.
+20 Kc.. and the Output Selector
m the RE+FM position, the follow-
ing frequencies will be present at the
RF Output jacks: 455, 1000, 1455,
and 2455 Ke.

The 455 Ke. frequency may be
used to align the 1F stages, and the
1000 and 1435 Ke. frequencies em-
ploved to check alignment of the RF
stages, all without moving the dial
of the signal generator. The 2455
Ke. frequency is useful for aligring
a portion of the short-wave band if
one is included. Since the unused
frequencies are greatly attenuated by
the tuned circuit under test, only the
desired frequency will be obtained at

— To page 45
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INSTALLATION OF FM ANTENNAS

Here are the practical points to be considered when installing

by J. Richard Johnson

N OUR last FM article (Rapio
MaiNTENANcE, July 1948)  we

discussed the basic fundamentals of
FM  receiver antenna installation.
This article will show how to relate
these fundamentals to actual instal-
lation,

Experience makes it clear that the
recelving  antenna can “Umake  or
break” an otherwise fine I'Ml instal-
lation.  Giving your customer the
best kind of performance of which
his receiver is capable will bring vour
outfit valuable good will.

Fig. I.

M Antennas.

Surveying The Installation

A careful survey of the installa-
tion before actual work begins may
save time and expense for vou and
the customer. The preliminary sur-
vey should include the following im-
portant operations.

1. General nature of the location.
The serviceman will probably be quite
Tamiliar with the general location fac-
tors without special investigation.

This part of the survey includes an-
swering such questions as “‘Is the

A difficult FM installation problem and one way to solve it. The stations from

which reception is desired, are located in the direction from where the arrows come.
Hill "A™ is an obstruction, preventing direct reception. So the reflection from hill "B"
is utilized,

- 56" e
“He
—72 OHM
RIBBON LEAD
OR COAX.

—~ —— 56" ————=
A

% 1O 6"

300 OHM—

RIBBON

Fig. 2. Left: A Simple dipole. Right: A folded dipole.

18

AUGUST 1948 o

neighborhood close enough| to FA
stations to provide good teception
with ordinary equipment?” and “Are
other, nearby 7N receivers function-
ing well¥”

IFrom this  standpoint, the well
established  servieeman  knows  his
neighborhood well. In a town located
75 miles from the necarest FM sta-
tion he will realize that a highly effi-
cient antenna and an advantageous
position for its mounting ik neces-
sary. On the other hand, the FM
listener in or near a large dity hav-
ing several FM stations will probably
get good reception with loops, under-
rug and other indoor antennag. Fven
in the latter case, however,|a good
outside antenna installation [may be
desirable to bring in one or two out-
of-town stations.

The emphasis on line - of - sight
travel in connegtion with FM waves
may have led to the impression that
reception suddenly drops off to al-
most nothing at the line-of-sight dis-
tance. This is definitely not the case!
M reception under average| condi-
tions of terrain is excellent ot loca-
tions many milcs bevond the horizon.

On the other hand, distanice and
terrain are both important factors.
They should be carefully considered
in the estimate of the antenna re-
quirements. So our general location
survey should tell us what stations
are within range, the prgbable
strength of these signals, and whether
the stations are all located |in
same direction,

the

2. Specific nature of the ldcation.
Let’s suppose we have made the esti-
mate necessary in item 1, either from
past experience or in connectign with
the particular installation. Wie then
proceed to the details of the lgcation
itself.

Local obstructions are oftdn im-
portant. For instance, although the
general community may enjoy good
IFM reception, a hill or tall bhilding
may throw a “signal shadow? over
the location in question.  Such fac
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tors will influence two chings: the
gain necessary in the antenna and
the choice of the location of the an-
tenna mounting.

Another important factor is the lo
cation of the nearest road and the
amount of traffic. Although sufficient
signal will limit most noises in the
receiver, ignition mnoiscs are vcry
strong at FM frequencies. It is
always desirable to keep the antenna
as far as possible from heavy auto
mobile traffic,

A directional antenna is useful in
combatting ignition noise interference
if the stations to be received are in
a different direction from that of the
automobiles causing the noise. Of
course, the serviceman docesn’t have
much control over the relative direc
tions involved. Dut he can save him-
seif the trouble of trying to climi-
nate, by means of directional anten-
nas, noises which originate in the
same direction as the stations.

3. The weceiver itself. The re-
ceiver design has an important effect
on the performance, regardless of
the nature of the antenna and how
it is erected.  Unfortunately many
AL receiver models now on the mar-
ket are incapable of doing complete
justice to the benefits of FM. These
designs have sacrificed certain fea-
tures in order to lower the price for
a greater distribution. AMany owners
of “FM” receivers have never heard
good FJ3 reception.

Consider. for instance, the matter
of sensitivity and limiting. The noise
suppressing qualities of an FM re
ceiver depend greatly upon the de-
gree of limiting possible on any sta-
tion whose signals are to be received.
Some receiver models will provide
good limiting with very strong sta-
tions at a distance of a few miles
but a negligible amount with more
distant stations. Perfectly quict op-
eration requires not only a very effi-
cient limiter, but also sufficient sen-
sitivity in the RF and IF sections to
“swamp” or “saturate” the limiter.

An example of a receiver suitable
for realization of full benefits of the
FM system would include one or
more r-f amplifier stages, three or
more i-f amplifier stages, a cascade
limiter (2 tubes) and a Foster-Sceley
discriminator. Several tuners of this
tvpe of design are on the market and
give full limiting on a signal in the
order of 1 microvolt. Of course this
is the ideal arrangement, and one
should not expect to find such an
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Fig. 3. A typical folded dipole

! \
SIMPLE _~\
DIPOLE

FREQUENCY »

Fig. 4. Relative impedance variation of
simple and folded dipole antennas. The
actual variation with frequency in each case
depends on the cross sectional area of the

NO.12 OR NO. 14
SOLID ENAMELED
COPPER WIRE

SPREADERS
PORCELAIN, LUCITE

POLYSTYRENE,ETC. \ D

Fig. 5. How a line of approximately 300
obms may be constructed for cases in
which 300 ohm ribbon line is not available,
or oiher cases in which the feed line is to

antenna elements. (see text) be very long.
MAXIMUM MINIMUM MINIMUM
RECEPTION RECEPTION RECEPTION

MINIMUM
RECEPTION

DIPOLE
SIMPLE DIPOLE

MAXIMUM
RECEPTION

DIPOLE
ANTENNA

REFLECTOR

MAXIMUM
RECEPTION

DIPOLE PLUS REFLECTOR

Fig. 6. Patterns showing the relative characteristics of a simple dipole and the same
dipole with a reflector added.

claborate hneup in the general plan
of home receivers. But it should be
remembered that cach time we sac-
rifice nmportant functional features,
we sacrifice performance.

The three important parts  into
which we have divided our survey
are interrelated. The type of loca-
tion partially governs the type of re-
ceiver necessary for good results.
Local cbstructions may make recep-
tion ditferent from that usually ex-
perienced in the neighborhood. Fig.

1 hows a typical installation terrain
problem. In this cas¢ a road with
heavy traffic is located in a direction
opposite to that of the FM station,
bat a high hill is located close by
and between the house and the sta-
tion. The solution to this problem
was the use of a dipole and reflector
directional antenna which was
pointed toward hill I3 for reception
of the reflection from this hill.

An outside antenna is always de-
sirable. Although local stations with-
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HOW T0 CHECK
HIGH VOLTAGE SUPPLIES
OF VIDED REGEIVERS

Paints to be considered when undertaking High Voltage measure-

ments in television receivers.

by M. Mand|

DECRFEFASE in the picture
brilliancy of a television re-
ceiver, or the total blanking out of
the sereen, may be due to the loss or
reduction of the high voltage which
feeds the 2nd anode of the pix tube.
This refers particularly 1o cases
where the picture failure occurs sud-
denly after a period of normal op-
eration, and cannot be brought back
by the usual control adjustments.
When high voltage measurements
are undertaken, however, much
greater care must be taken than is
customarily the case when servicing
low voltage supplies.  Voltages in-

volved in television work may range
from a few thousand volts to as
much as 30,000 volts, depending on
whether we have a small direct view
sel or a projection job. For this rea-
son precautions are essential to pre-
vent equipment damage and reduce
the hazard of shocks to the service-
man.

Second anode voltages in television
receivers using tubes up to 107 in
diameter can be read directly on a
few of the vacuum tube voltmeters
on the market today having a full
scale range of 10,000 volts. How-
ever. a lower range vacuum tube
voltmeter (or even a 20,000 ohm per
volt meter) can be utilized to good
advantage 1f it is capable of reading
a few thousand volts DC. By em-

resistors, such

bank of
meters can be used for measurements
of 2nd anode voltages far|in excess
of the meter scale,

Ten resistors, each 10 megohms,
are mounted on a piece of high re-
sistance material, such as [Lucite or

ploving a

Plexiglas.  This type of |mounting
prevents corona cffects which might
occur when humidity s high.

Resistor Rating

The resistors should havé a rating
of 1 watt each, and must |be wired
in series, with two flexible!leads at-
tached to each end of the bank. The
closer the tolerance rating of the re-
sistors the better, since we would like
tne voltage drops across them to be

VACUUM
TUBE
VOLTMETER

RESISTOR BANK l

2ND ANODE HV LEAD

/I‘mﬂn

TELEVISION
RECEIVER
CHASSIS

AC C DC
o Q

TO CHASSIS

20

ALLIGATOR
CLIPS =
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Fig. |. Above: Bank of 10 resistors, 10

megohms each, for testing second anode

voitage with low reading meter. Set-up is
as shown, left, in Figure 2.
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the same. Alligator clips at the tips
of the leads facilitate attaching. Sec
Figure 1.

The television set is turned off,
and the bank of resistors attached to
ground and 2nd anode terminal, as
shown in Figure 2. After attaching
the meter, the TV set is turned on,
und the voltage across the resistor
nearest ground side is read directly
on the meter. This reading, when
multiplied by 10, gives the 2nd anode
voltage. Thus, if the VTV reads
1000 volts across the lower resistor,
and if all resistors have the same
value, the total voltage will be ap-
proximately 1000 X 10. Obviously
there will be an error factor, due to
the shunting effect of the meter, but
it will be found that results are
highly satisfactory and 2nd anode
voltages clearly indicated.

Make sure high voltage is suf-
ficiently separated from any part of
the chassis to prevent arcing. It is
best to keep the television set turned
off until all connections have been
made. If your VTVM reads up to
5000 volts DC, measurement can be
taken across two resistors for greater
meter deflection. On power supplies
below 10,000 volts, such a meter
could read one-half the voltage by
being placed across five of the re-
sistors.

A low resistance voltmeter of the
1000 ohm per volt variety is not rec-
ommended, because of the increased
loading effect. A 20.000 ohm per
volt meter works out very nicely,
since a full scale reading of 6,000
volts on such a meter would give 120
megohms as the input impedance,
and in consequence would have a
negligible loading effect when placed
across one or more of the resistors
i the bank.

Second anode voltages on the pro-
jection sets could be measured by the
same method. using a bank of 30 re-
sistors of the 10 megohm rating.
While this involves a fairly large
number of resistors, it is preferable
to the method so often employed
which consists of drawing a spark
by bringing the 2nd anode lead near
the chassis. The latter method is not
always reliable, and puts a heavy load
on the high voltage supply.

Continuity Check

Once we have established the fact
that our high voltage supply is at
fault, we can proceed with continuity
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Fig. 3. Inductive "kick-back type of high voltage television power supply. Failure of
any horizontal deflection circuit would cause high voltage loss.
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R.F.
OSCILLATOR

AL

HIGH VOLTAGE
RECTIFIER
(8016)
E | TO 2ND ANODE
= = +10,000
€ VOLTS
-
T
RFC
+B l_]_- =

Fig. 4. R.F. type power supply. High voltage failure may be due to defective os-
cillator tube or associated components, including oscillator B voltage supply.

checking of the entire circunit in or-
der to localize the defective com-
ponent.

Every test involving an ohmmeter
should be made with all power off,
The safest way is to remove the AC
plug from the power maing, and not
depend on the panel switch alone.
since a hot AC line may still be pres-
ent in the set. Another precaution
before applyving continuity prods to
any part of the set, is to momen-
tarily short the 2nd anode terminal
to chassis, thus making sure the high
voltage filter condensers are  dis-
charged. Only then is it safe to ap-
ply the test prods of the ohmmeter
to the various sections of the high
voltage power supply.

The continuity check should em-
brace all components which might
contribute to failure of the high volt-
age system. In most TV sets this
involves removal of the high voltage
compartment cover, which often con-

tains damping tube and horizontal
sweep circuits as well as the high
voltage rectifier and associated trans:
formers.

If the supply consists of the in
ductive “kick-back’ type utilizing the
energy developed by the collapsing
ficld of the horizontal deflection coils,
check all circuits from the horizontal
oscillator to the deflection coils.

This is nccessary because such a
power supply depends on the hori-
zontal sweep circuit’s function, and
a defective tube or circuit component
in the horizontal sweep circuit would
lower the 2nd anode voltage, or
cause complete voltage failure. See
Iigure 3.

1f, on the other hand, the high
voltage i1s derived from an RF type
power supply, then it will be neces-
sary to check the RF oscillator tube
and associated circuits, including the
low voltage supply feeding the RF

- To page 37
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ADVERTISING WILL INCREASE
YOUR BUSINESS

HE time 1s now here when radio

service men have to start think-
g of ways to entice customers into
their establishments.

In other words, the holiday is over
in the radio service business. From
now on, the competition will be get-
ting rougher and tougher—and the
big percentage of the business will
go to the radio servicemen who go
out of their way to publicize their
business and advertise properly.

In the radio repair business, more
than any other, eventual success de-
pends upon that intangible  some-
thing called goodwill. And this all-
important goodwill can be built over
a short period of time by any enter-
prising radio serviceman, with just

little extra thought and effort.

First, you must realize that vou,
as an independent business man in
a community, are an important part
of that community. You have all the
privileges of a respected member of
the community—and vou also have
all the responsibilities of any com-
munity leader,

If you want to bhe regarded as a

mw in the
rad
s S8 cical dags can rafuse the call to
Coun pay '"Lf' *l‘b'l T levels 1 gioy and eadership Implicit 1n the
Arab §) gpores, ind “&'e :{L‘b:;'l:f Domination and visal election to
liscu: ‘tpcndnl uendn. (Continued on page 18, col. 2)
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~| RADIO SERVICE SHOP
SO.MAIN & TWELFTH ST.

Above are two types of effective advertising you
On the right is a clever idea used by one service technician.
They prove to be excellent advertising.

and address prominent.

hundreds of cards printed like this and gives them away, free.
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leading business man (.md vou will
have to be so regarded if vou want
1o prosper) it's up to vou to take an
interest in your town. Take part in
the activities, join clubs, take out a
membership in the chamber of com-
merce and be a volunteer worker in
charity drives like the Red Cross,
Community Chest and the March of
Dimes.

In the coming competitive busi-
ness world, a man s going to have
to learn to get around. Personal con-

tact and friendship still plays a big
part in business success. In other
words, a fellow would rather send

down to “his
the cold, im-
Service Shop.
get out and

his broken radio set
friend, Joe” than to
personal Jones Radio
That’s the first point
make friends,

Next comes advertising. The old
saying about the people battering
their way to vour door if vou make
a better mouse trap still goes. But
vou have to let people know where
vou are, and you have to let them
know that vou are making “mouse
traps.”

by Dan Valentine \

Radio service shops are| rather at
t disadvantage when it 001}& to ad-
1

vertising. large department stores
ind  groceries can take Jm enlne
page, splatter a

spectals around the ad, and the people
will Hock to the store. Obyiously, a
radio repair establishment | can’t do
this. In the radio service fleld there
is little opportunity for cut prices
or loss leaders. |

But you can sell your réputation,
vour experience—and the experience
and knowledge of your emplovees.

And there’s an idea for 4 unique
advertising campaign. Why not fea-
ture a picture and short biography

of your employees in a series of
weekly ads. These advertisements
should be of the small display type.
The advertising men of yvdur local
newspapers witl be glad to help vou
with the copy.

There’s something about
when it comes to advertising. Think
of a short, catchy phrase that will
be a slogan for vour shop. |Include
something along this line: “\Ye guar-
antee our work,” “You musl'i be sat-

slogan

can use. On the left is a typical newspaper ad. In such ads, keep your ane

This is one side of a postcard. He has
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r VOL. XVII (7) 7

Should be over your
bench NOW!

Factory-facts on FM as well as AM radio
receivers and allied equipment af 115
manufacturers. Record changers and wire
recorders.

Rider-Exclusive “clarified-schematics'’,
break-dawn every multiband job inta in-
dividual diagrams of circuits as they exist
with each turn af wave band ar equip-
ment switch.

The separate "Haw It Works'' book and
the Index comes with the Manual at no ex-
tra cost. Explains the theory of new radio
circuits and elaborates on the mechanical
innovations of the sets covered by the
Manual.

1648 PAGES, PLUS ""HOW IT WORKS"
BOOK AND INDEX

voL. 1

RIDER

OVER 1400 PAGES
(but the equivalent
of 2000 pages)
PLUS, 2 Separate Books, "HOW T
WORKS™ and INDEX ... Complete $15.00

Circuit descriptions, adjustment of various
trimmers, traps, transformers, etc., voltage
and resistance readings, alignment instruc-
tions, parts lists, schematics, patterns, chas-
sis views, wave forms. Everything needed
on 1946-1947 televisian receivers (com-
plete ond kit} of 34 leading manufacturers.

208 page '"How It Works" book covers
underlying theory of televisian, Transmission
ond reception, frequency standards, an-
tennas, various portions of television re-

ceivers. ..
Television

"HOW IT WORKS"”
Available Separately

If television is not yet in your area, it will
be soon. Here is theory you want. $2.70

—
vo.1 RIDER PA MANUAL

Out in September

The first industry-wide service manual cov-
ering praducts of all leading manufacturers
of PA amplifying systems, manufactured
since 1938 to date. Schematics, voltage
data, resistance values, capacity values,
parts lists, etc. "HOW IT WORKS™ explains
theory af various designs employed in dif-
ferent types of amplifier systems, the serv-
icing of PA systems, using sine wave and
square wave means of checking, methods
of rapidly locating faults. Everything you
need. Approx. 2000 Pages. $18.00

RIDER MAN

JONN F. RIDER PUBLISHER, Inc., 404 Fourth Avenue, New York 16 ExportAgent:RockelnternotionolCorp.,

NOTE: The Mallory Radio Service Encyclopedia, 6th Edition, makes reference 1o only one source of Radio Receiver Schematics — Rider Manuals.
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“We have never
seen anything to take
their place”

Sdgd N. W. SCOTT, JR.

Manager of the Service Dept. '
BRITTS RADIO SERVICE, Orlando, Fla. ‘

*'We have depended upon the avthorita-
tive data in Rider Manvals for years.
We have never seen anything to take \
their place, for the efficient, profitable, ¢
successful operation of a radio ser- \
vicing business.

THAT'S WHY WE
ALWAYS HAVE A
COMPLETE SET.”

Master Index, covering
Manuals,Vols, | to XV

You«, 100—
NEED ALL 17
RIDER MANUALS

Volume XVil .$15.00
Volume XVI 8.40
Volume XV 18.00
Volume XiV to Vil

{ea. vol.} 15.00
Volume V1 . 11.00
Abridged Manuais 110 V

{one vol.) .$17.50
Record Changers and

Recorders

1.50

% SUCCESSFUL
SERVICING

13E 40th 51.,N.Y.C.Cable ARLAB
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"Centralab parts

° CRL line of ceramic By-pass and Coupling
Capacitors:

Capacitors gives you ceramic dependability and
permanence at a new low price! Packaged in a convenient envelope,
Hi-Kaps are clean, easy to stock and handle. Wide range from
-000050 to .010000 mfd. Rating ~— 600 WVDC, 1000 V. flash tested.
Just out! New ceramic /1/-170-Kaps for television and high voltage use!

24

Shaoft  *C”

asher. ~“'Adas

With CRL's improved Adashaf: Radiohms you can
coan'OIS: crry a small Sock of controls, yet be ready to
handle almost any kind of contral replacement problem. No wig le,
no wobble. no slip. Just insert shaft pilot in hole provided i cohtrol
stub shaft, and slip “C" washer into place. Available in all sizes for
all Model "M volume control applications. Six types of slI;xfts.

AUGUST 1948 e RADIO MAINTENANCE
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never let me down!”

J 4 [ [ ]
| — says Vernon Gosnell, Milwavkee, Wisconsin
;’ Good replacement parts go hand in hand with good workmanship when

f you’re running a successful service shop! That’s why Vernon Gosnell —

‘ like thousands of other service repairmen — stocks a complete line of
Centralab service components. Compare quality . . . compare perform-
, ance ...compare price, and you’ll see why radio servicemen everywhere

.. use CRL parts to increase the efficiency of their shops and give their cus-

. tomers fast, dependable service. Build up your service business with quality

parts! For the complete story on the Centralab line, get in touch with your

! c g
i, Centralab Distributor!
{1 “Gosnell Radio & Service Shop, Milwaukee,
, Wisconsin, matches good workmanship with
f Centralab quality parts,” says Vernon Gosnell, owner.
That means easier, faster service and repair . . . improved

customer satisfaction !

s .' h o Centralab offers you a complete line of Tone,
wircnes: Rotary Selector, Lever Action and Medium Duty
Power Switches, which features a wide variety in both laminated

phenolic and steatite insulation, Available with shorting or non-
shorting contacts. See your Centralab Distributor for further informa-
tion, or write direct for Catalog 722.

RADIO MAINTENANCE o
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(4 CRL’s Ceramic Trimmers are made in four basic
Trlmmers: types with full capacity change within 120° rota-
tion. Working voltages, 500 DC. Flash test, 1100 volts DC. Type
820—3 ranges from 2.6 to 35 mmf. Type 822—7 ranges from 2 to 50
mmf. Type 823 — 8 ranges from 5 to 125 mmf. Type 824 — S ranges
from 115 to 35 mmf. Spring pressure maintains constant rotor balance.
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NEEDLE POINT TEST PROD

A discarded phonogreph pickup cartridge
may be used as a test prod with a needle
point for pizrcing wire insulation.

The needle holding assembly is soldered
to the cartridge so tha* wnen the needle is
inserted it makes contact with the case of
the assembly. A wire is soldered to the
opposite end of the cartridge for the fest
lead and thz rubber insuletor from an ordi-
nary test clip may be used over the cart-
ridge to protect the operator from shock.

26

TIME
SAVERS

by H. Leeper

THREE WAY PLUG

When it is necessary to solder a cus-
tomer’s radio in the home it is often diffi-
cult to connect the soldering iron, radio
and lamp to the ordinary house outlet.

One or two three-way olugs as illus-
trated, carried in the service kit, will be
useful for this purpose. This does away
with the need for stringing wires over the
floor from another outlet.

DIAL CORD HOLDERS

It is often desirable to carry two or mcre
grades or sizes of dial cord in the service
kit for replacement purposes. This may be
done with a minimum of smace in the kit
by winding the cord on empty film spools
as illustrated.

A hole is drilled in one end of the spool
flange—through which the loose end of the
cord is pulled. The spool ends may be
marked as "F' for fine cord, "M" for
medium cord etc., with white enamel paint,
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i % YOUR REPUTATION . ..

and your customers deserve the best!

SPRAGUE

These are but a few of the many capacitor and resistor

types in the complete SPRAGUE Line. "“Specify
SPRAGUE" in all your repair work. Build a reputa-

tion for a quality job while you are building a more

profitable business!

WRITE FOR THE COMPLETE CATALOG

LAMP CLAMP

A clamp on type of lamp as illustrated. may be assembled
by attaching the spring clamp arrangement -0 an ordinary lamp
socket.

Such a lamp is particularly useful when inspecting the cus-
tomer’s radio in the home or in removing the chassis from the
cabinet.

It may be c’amped to the cabinet as shown, the swivel
permitting the light to be placed at various angles.

The clamp attachment may be purchased at auto supply
or photographic supply storas.

TEST LEAD HOLDERS

Clips salvaged from worn out dry batteries may be used
tc advantage as holders for test leads and other wires.

The base of each clip is drilled and fastened to wall or
bench with a screw.

With the pointed section of the clip bent inward and the
top section bent outward—each clip will accommodate several
wires or test leads.

RADIO MAINTENANCE o AUGUST 1948 27



VOLT-OHM-MIL-AMMETER

A New Volt-Ohm-Mil-Ammeter of ad-
vanced modernistic design is announced by
the Triplett Electrical Instrument Co., Bluff-
ton, Ohio, A new type enclosed molded
switch permanently retains contact alignment,
wide range scales and features completely
insulating the large sensitive meter, precision
resistors, etc.

Six D.C. Volt ranges from 0 to 6,000, at
20,000 Ohms/Volt assure greater accuracy for
testing Television and other high resistance
D.C. and A.C. circuits. Six A.C. ranges to
6,000, at 5000 Ohms/Volt provide greater
accuracy in audio and other high impedance
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Employing the AMAZING PIEZOELECTRIC

(ONGERED THE FIRST GRySryy
Aatatic takey zy, / Ces

with MICROPHONES
and PHONOGRAPH PICKUPS

CERAMIC ELEMENTS

Astatic again assumes a pioneer role . . . in making available,
for the first time, the unique physical advantages of the amazing,
piezoelectric ceramic element. in a microphone and phonograph
pickup cartridge of advanced quality and fidelity. Unaffected by
heat. moisture or dryness. they can go virtually anywhere . . . pro-
vide transcription quality reproduction, troublefree service. in
tropical climates, under exposure to direct sunlight, heat from klieg
lights or gutomotive interiors, when subjected to the many other
conditions that threaten damage or impaired performance to other
type instruments. These, plus other important advantages. combine
to assure an immediate, enthusiastic reception for Astatic ceramic
devices.

NOW AVAILABLE Astatic has incorporated ceramic
elements in two of its most popular product designs—the
convertible *'Velvet Voice” Microphone and the "'Quiet
Talk™ series pickup cartridges. Now moving through Astatic
production lines, they are immediately available.

Write for prices,
specifications

CORPORATION
4 CONNEAUT, ONHIO
W CANADI Camadiam astal 11D TORONTO ONlamD

A.C. circuits. Five Direct Current renges from
0-60 Microamperes to 0-12 Amps.; |Resistance
ranges to 100 Megohms: Decibels [from —30
to 70 DB and Output ranges afford com-
plete Volt-Ohm-Mil-Ampere analysis.

Precision resistors—each rigidly mounted
in its own molded compartment—are directly
connected to the switch.

A large 5l5" meter provides easy-to-read
multi-color scales, and is separately housed
in & molded case. The stream-lined black,
molded case, 3-7/32" x 54" x 7TV4", is com-
pletely insulated and has removable, black
leather strap handle.

Km.“

(o,
%

TRANSFORMERS

Peerless Electrical Products Division of
Altec Lansing Corporation, 6920 McKinley
Ave., Los Angeles I. Calif., annourices a new
"'20-20 Line" of audio transformers, flat within
1 db from 20 cycles to 20,000 cycles. Makers
claim "superior Altec Lansing dssign prin-
ciples at prices attractive to present.day
manufacturing and replacement markets’.
Maker prepays transportation anywhere in
U.S. on orders totalling 100 |bs. or more.

EQUALIZING PREAMPLIFIER

A new equalizing preamplifier for variable
reluctance and magnehc phonog*aph pick-
ups. which reauires no soldering iron or
technical training, and which can be installed
by the average set-owner in less than a
minute, has been announced by Roger Tele-
vision, Inc., 366 Madison Ave., New York 17,
N, Y. Measurmg akout 4" x 4" x 4" over-
all, the unit is heatless, humless shockless
and light in weight. Incorporating a com-
pletely self-contained transformerqtype 117V
AC power supply whick draws only 3 watts
power, the unit may be plugged djrectly into
the wall socket. By cutting the pHonograph’s
shielded output lead with a knife |or scissors,
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baring the two resulting lead endings, and
catching them under the screw terminals pro-
vided, the complete instalaltion is made in a
matter of seconds. Full instructions are pro-

vided.

3 |
A

/10

CIRCUIT TESTER

A new pocket-size wide-range circuit tester,
Series 40, for use by service technicians,
maintenance engineers, production inspectors,
trouble shooters and radio amateurs has been
announced by Precision Apparatus Co., Inc.,
92.27 Horace Harding Blvd., Elmhurst, L. I.,
N. Y. This instrument, built into a custom-
molded bakelite carying case, has dimensions
of only 33" x 64" x 213", yet offers every
design feature and full-bodied components as
are regularly incorporated in ‘Precision's"
larger multi-range test sets. The unit affords
31 AC-DC ranges to 6,000 volts, 600 MA,

70 DB and 5 megohms. |t is entirely self-
contained and ready to operate. No external
batteries or multipliers are required. The
meter is a full-sized 3" rectangular cased
instrument of 400 microampers sensitivity.
Rotary range selection permits only two pin
jackets to serve all standard functions and a
special recessed safety jack provides for hte
6,000 volt circuit. All multiplier and shunt
resistors are accurate to 1%. The unit is
supplied complete with ohmmeter batteries
and test leads.

SMALLER YOLUME CONTROL

A smaller, handier, 15/16" diameter carbon
volume control is announced by Clarostat
Mfg. Co., Inc,, 130 Clinton St., Brooklyn,
N. Y. Despite its compactness, nothing has
been sacrificed in electrical and mechanical
sturdiness. This control is of entirely new
design, having been developed from scratch
to meet the demand for more compact com-
ponents.

The new control is available with or with-
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out switch, However, the switch is factory-
equipped or built integral with the control
proper. Dimensions are [5/16" diameter by
29/64" deep without switch, or 49/64" deep
with switch. Standard units have a !/4" long
34-32 threading bushing, together with a 1"
long knurled shaft, and are available in 250,-
000, 500,00, 1,000,000 and 2,000,000 ohm
values, with the Z audio taper. For manu-
facturers' requirements, other resistance values
are available, as well as other shafts.

SOLDERING GUNS

Two 'longer reach" soldering guns—8"' and
12" units have been announced by Weller
Mfg. Co., Easton, Pa. These two new models
offer many advantages by providing easy
access to spots otherwise difficult to reach.
The eight inch soldering gun is scientifically
balanced and well suited for all normal sol-
dering, plus the advantage of longer reach.
The twelve inch model is designed for par-
ticularly 'long reach” requirements, such as
telephone multiple maintenance.

Dual heat at 100 and 135 watts is pro-
vided on both new models. They operate
on |15 volts at 60 cycles. With these addi-
tional models, the Weller line now offers six
different soldering guns. Although each has
certain distinctive features, all Weller Solder-
ing Guns include fast five second heating,
built-in transformer, long life Flexitip, pre-
focused spotlight and trigger switch.

VOLTMETER

A ""Master VoltOhmyst", latest and most
advanced in the popular series of RCA elec-
tronic voltmeters, which features circuit inno.
vations providing for capaciance and cur-
rent measurements over an extremely wide
range, has been announced by the Test and
Measuring Equipment Activity of the RCA
Tube Department.

With the large number of capacitance
measurements encountered in the servicing of
high-frequency equipment — comparable to
resistance measurements in standard AM
equipment—the versatile, wide-range capaci-
tance-measuring ability of RCA's new Master
VoltOhmyst, Type WV9SA, makes it a tool

— To page 45

Servicemen’s choice!
'.n e O e

in Arizona learned
long ago that there’s a healthy air
about Cunninghams. That’s because
Cunningham tubes are built to the
highest quality standards for long life
and top performance. When renewal
tubes are needed, customers vote for
Cunninghams.Forahealthyreception,
use Cunningham tubes in your work.

® Old-timers

See your
CUNNINGHAM DISTRIBUTOR

Electrical Equipment Co. of Ariz.. . Phoenix
Standard Radio Parts. . ..........Tucson

A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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ALWAYS the
RIGHT shan'

Clarostat
jobber for
latest cat-

alo Or

CLAROSTAT MFG. CO., Inc. - 285-7 N.6un St., Brookiyn, . Y.

In Canada:

Monfreal, P.Q., and bronches
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CANADIAN MARCONI{ CO., Lid.
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The rudio industry has just conr
pleted record-breaking production
vear which also saw hoth FM and
television  receiver  manufacluring
reach volume proportions, Paul \7,
Galvin, chairman of the RMA Set
Division, reported at the 24th an
nual convention of the Radio Manu-
facturers Association.

"The last year has been one of
record-breaking production, even of
over-production in some types of re

ceivers,” Mr. Galvin, who is presi-
dent of Motorola, Inc., of Chicago.
said.  And this record was estaly

lished, he added, amid ** our highest
competitive and production cost con
ditions.”

“One of the new problems Tacing
the industry, particularly set manu-
facturers, is the new military pro-
duction  program resulting from
world tension and the preparedness
program of the administration and
Congress.  During  the next  few
months the mdustry will feel its im

pact and RN\ already has taken
steps to meet the new responsibili-
ties. The large military production

presages definite results on our ct-
vilian output and also possibly future
Government restrictions and  con-
trols. Our job ahead is to program
the dual responsibilitics, continuing
civilian  activities and  at the same
time meeting the neeils of our Gov-
ernment.”’

Among the RMA promotion jiroj-
ects cited by Mr. Galvin are the con-
tinuing “Radio-m-Lvery-Room
Radio-for-Everyone™ campaign and
National Radio Week, both of which
are under the direction of the ad-
vertising Committee.  Radio Week.
which this year will be observed the
week of Nov. 14-20. is jomntly spon-
sored by RMA and the National
Association of Broadcasters.

A total of 118027 television re-

LECTRONIMLLY {
- SPEAKING . ‘

o

ceivers were manutactured by RMA
member-compantes  during  the first
quarter of 1948, according to the
Radio  Manufacturers  \sdociation.
This output 1s almost three times
the production rate of the corre-
sponding quarter of last year and
66 percent of the total TV |set out-
put during 1947,

Radio set production remjained at
a high level, and IFM-AM sets were
high for the first quarter jas com-
pared  with  the  corresponding
period of 1947, TFewer i radios,
especially table  models.  were  re-
ported Tor the 1948 quarter, however.
The first 1948 quarter production
oif TV sets brought the totdl output
of RMN\ companies since [the war
to more than 300,000 and FM-AM
receivers to 1,704,418,

Production of auto radios and
portables continued at a high rate
during the first quarter. Mbre than
935,000 auto sets and about 518,000
portablcs were reported.

Rapidly cexpanding television set
production presages continuing good

busmess  for the radio industry’s
component maufacturers, (hairman
J. J. Kahn of the RMA Pafts Divi-

sion told the 24th annual conven-
ton of the Radio Manufacturers
Association.

“Home radio set production fig-
ures-approxtmately 200,000 sets a
week at present-coupled with fore-
casts of almost the same rate of
television sct production within four
years, indicates a bright future for
the component parts industry,” said
Mr. Kahn, who is president of the
Standard  Transformer  Corp., of
Chicago.

With television and M| receiver
production rising rapidly, the radio
industry’s sales volume shotld con-
tinue at the record-breaking|level at-
tained in 1947 despite a rediiction in
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the manufacture of AN or standard
radio, Max F. Balcom, president of
the Radio Manufacturers Associa-
tion, told RMA members.

The radio industry moved into
the billion dollar category last year
when almost 20 million radio and
television sets, two million receiving
tubes, and $212 million worth of

transmitting equipment were pro-
duced and sold. Mr. Balcom pre-
dicted that television receiver pro-

duction in 1948 will reach between
600,000 and 750,000 as compared
with about 175,000 T\ scts in 1947
and may double the 1948 output in
1949.

“The industry 1s facing the fact
that the manufacture of high priced
radio sets is now on a reduced quan-
tity basis due to the greater impetus
of television,” he said. “Also, the
greater interest in FM will without
doubt replace part of the previous
ADM production. However, with the
growing output of television and
FM there is no reason why total
sales volume in the radio industry
cannot continue at the same high
level attained during the vear 1947,
The past year saw a return to
“normal” competitive production
with an output of radio receivers
that *‘surpassed normal,” Alr. Bal-
com said, and was the first vear of
“volume production” for television
and FM.

“We now have an over-production
of table model AM receiving sets,”
he added. “FM set production was
below its carly expectations, while
television receiver production was in
excess of industry expectations carly
in the year.”

During 1947 the industry turned
out 1,200,000 FM sets, about 173,-
000 television receivers, 3,000,000
auto sets, and more than 2,500,000
portables, he reported.

Production of television receivers
continued to climb during May,
while radio set production in a sca-
sonal decline fell below both the pre-
vious month’s output and the May
1947 total, the Radio Manufacturers
Association has reported.

May’s TV set production by
RMA  member - companies  totalled
50,177 for an average of more than
12,500 receivers producéd weekly.
The average weekly production of
television recetvers in May repre-
sented an increase of more than 38
percent over the average weekly pro-
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duction for the first quarter of 1948,
May's output brought T\" set pro-
duction by RMA member-companies
to 214,543 for the first five months
of 1948 and the total manufactured
since the war to more than 400,000.

Radio set production, including
FM-AM and TV receivers, totalled
1,096,780 in May compared with
1,182473 in April. I*M-AMI set pro-
duction totalled 76,435 as against 90.-
635 reccivers of this type manufac-
tured by RMA member-companies
in April.

Nescorp  Electronies  division  of
National Iiquipment and Supply
Company has just moved to new
spacious quarters at 806-810 West
Jackson Boulevard, Chicago, Illinois.
They occupy a three-store front with
a good deal of warchouse space.

In the past, Nescorp Electronics
has dealt with surplus radio-clec-
trical - electronic equipment. Their
future plans include, in addition to
this surplus equipment. a full jobber
line of standard merchandise made
by national manufacturers. In this
way, they will be able to serve the
dealer, serviceman, ham, and any-
one else interested in clectronic
cquipment.

A new line of television compon-
ents, for use with 10linch picture
tubes requiring 50 degree magnetic
deflection at an accelerating voltage
of 9000 volts, has been announced
by the Receiver Division of the Gen-
eral Electric Company’s Electronics
Department.  The components con-
sist of a horizontal output trans-
former, horizontal size control, hori-
zontal linearity control, deflection
voke, focus control, centering de-
vice, mounting bracket and ion trap.

The permanent magnet centering
device is the only one on the market
today, according to R. S. Fenton,
sales manager for the division’s com-
ponent parts section. ¥ ¥ ¥

send for FREE
folder on the new

RADIO DATA
BOOK

°
BOLAND & BOYCE, INC.
MONTCLAIR, N. J.

@ Servicemen in Delaware are cast-
ing their votes for Cunningham — the
tube that’s “built for service.” For top
quality and performance, you can't
beat Cunninghams. They’ve been sat-
isfying particular customers since
1915. They’ll bring more customers
your way if you “make it Cunning-
ham” when renewal tubes are needed.

See your
CUNNINGHAM DISTRIBUTOR

Radio Elec. Service Co. of Pa., Inc.,
Wilmington

A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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CAPITOL RADIO ENGINEERING INSTITUTE
Pioneer in Radio Engineering Instruction—Since 1927

BIG NEWS OF THE YEAR!
Introducing—

The (st All Service Course
in CREI History

" v 9
Television and,

FM Servie mg

This basic CREl Servicing Course
paves the way to greater earnings for
you. Since 1927 thousands of profes-
sional radiomen have enrolled for our
home study courses in Practical Radio
Engineering. Now, for the first time,
we introduce a Practical Servicing
Course, You do not have to be, or
want to be, an engineer to benefit
from this course. |t is written for you
—the average good sesvicemen! It's
not too elementary for the experi-
enced. It's not “over the head” of
those who have limited experience—
if they have real ambition and natural
ability.

CREl developed this course at the
request of several large industrial
organizations. The urgent need of cap-
able, trained servicemen is one of the
big problems of the industry. Hundreds
of thousands of Television Receivers
will be marketed in 1948. In years to
come millions more will flow into
American homes. With Television comes
FM receivers and circuits, This new
field demands a tremendous increase
in the number of properly trained
television and FM technicians to install
and service this equipment.

This can be your big year! Don't waste
another day. CRE! has the answer to
your future security in this mew servic-
ing course. Write today for complete
information. The cost is popular. The

ferms are easy, the information is free.
Write today.

MAIL COUPON TODAY

O 1 am entitled fo training under G.I.BHI.:

cET T T YT T T Ty T3 ey

: CAPITOL RADIO ENGINEERING INSTITUTE 1§
g l6th & Park Road, N. W., Dept. 488 :
] Washington 10, B. C. H
b Gentlemen: [
: Please send me complete details of your &
g new hame study course in Television and 8
H FM Serviciag. 1 am attaching a brief &
g eswme of my experience, education and 8
g [frescnt position. :
: NAME ..o H
: STREET ..cvviiitiiiiiiinreianns H
L} ~

g CITY ...... ZONE......STATE...... H
L}

P,
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To avoid delay when writing to the manufac-
turer give issue and page number

Television and M Receiver Serv-
icing—This 212-page book, written
by Milton S. Kiver, gives practical
information on the servicing of tele-
vision and FM receivers. It exam-
ines the problems of operation and
installation of the antenna system,
and of the television receiver itself.
There are chapters on television test
cquipment and servicing, and on the
alignment and trouble shooting of
the receiver,

M fundamentals are discussed at
length in a separate chapter. There
is information of commercial FM re-
ceiver circuits, I'M receiver align-
ment. and FM servicing. An appen-
dix is devoted to the allocation of
television channels Metropolitan
Districts of the U. S. This book 1s
illustrated throughout with graphs,
schematics, and photographs of
equipment.

D). Van Nostrand Company, Inc.,
250 Fourth Ave., New York, pub-

lished this book, which sells faor
$2.95,
Television—How it Works—This

203-page book gives explanations of
the operation of television receivers
such as are on the market today. In
a preface to the book, John I'. Rider
states: “This book will develop a
familiarity with television — practice
will develop more—other texts will
add still more knowledge—attendance
at a school will be of great benefit

past experience on regular broadcast
receivers is a cornerstone on which
to build—in short, it is a caombination

AUGUST 1948 e

of many things that will make a
competent television technician.”

Separate chapters deal| with the
television system, frequengy charac-
teristics of the television gignal, an-
tennas, the RF amplifier, oscillator,
and mixer circuits, the FM sound
channel, the IF and detector section,
video amplifiers and DC]| restorers.
synchronizing circuits, sweep circuits,
the picture tube, power sepplier, and
alignment and servicing. There is an
eight page trouble-shooting chart at
the back of the book.

This book is sold by John F.

Rider, Dublisher, Inec.. 404 Fourth
Ave,, New York 16, for $2.70.

Replacement Speaker| Catalog:
Utah Radio Products, Huntington,
Indiana, announces its new 1948
Radio Replacement Speaker Catalog,
Number 100, is now available for
distribution. This new 11:page cata-
log has been especialy dpsigned to
make 1t easier for the seryiceman to
select the proper speaker for any par-
ticular sound application.

Complete electrical specifications
for each speaker are listed in easy-
to-read tables. Physical dimensions
listed are within clase tolerances so
that the serviceman knows if the
speaker will fit the job simply by re-
ferring to the catalog. A | new, sim-
pler parts numbering system is fully
explained to help make ordering
easier. Many new models,|in various
sizes and types, are listed. Over 90
speakers are available for immediate
delivery. Utah describes the function

RADIO MAINTENANCE



of 1its country-wide distributing or-
ganization on the final page of the
catalog.

To obtain this new book write to
the company, Utah Radio Products,
Division of International  Detrola,
Huntington, Indiana, or ask an au
thorized Utah jobber.

Lightning Protection—A new 13-
page catalog, Number 48-A, has just
been issued by L. S. Brach Manufac-
turing Corporation of Newark, N.
I.. manufacturers of radio and elec-
trical equipment.

Important considerations  relative
to the role played by lightning ar-
resters in radio, police alarm. fire
alarm, railroad signal, telephone and
telegraph circuits are discussed—par-
ticular reference being made to the
advantages of Rare Gas Arresters
over other mediums, in affording
protection against the effects of light
ning induction sustained Dy exposed
wires during storms, and high volt-
age induction sustained by wires in
close proximity to high voltage cir-
cults.

Outstanding among the many ex-
amples  of such  arresters, whose
specifications  are  clearly  cataloged
in the booklet, are Type 272 Ar-
rester, designed particularly for tele-
phone and telegraph circuits where
a Rare Gas Arrester 1s desired
combination with a line fuse; the
popular Tvpe 36, which effects econ:
omy in first cost as well as space
occupied in the housings where in-
stalted; Type 390. a “Triplepath”
unit, for signal and telephone hook
ups, which maintains a balanced sys-
tem of protection from lightning and
electrostatic charges draining the
line of abnormal clectric charges
whatever the source; and Types
1205 and 1206 Triplepath Arresters
which, in addition to line-to-ground,
provide a shunt across the circuit—
particularly desirable where space 1s
limited, as in Fire or Police boxes.

Described also are the widely-used
Brach Switchboard Lightning Ar
resters—with which nearly all mod-
ern central office switchboards are
provided ; and Brach’s Portable Rare
Gas Arrester Testing Set——capable
of testing all types and makes of vac-
uum and rare gas lightning arresters.

Special sections are devoted to dis-
cussing Entrance Panels, House Ar-
resters and Terminals, Terminal
Strips, and Potheads, and enumer-

RADIO MAINTENANCE o

ating specifications for these atems,
Short descriptions are also given of
the Vincent Rare Gas Relay, Type
RTC-2; the very useful.  casily-
handled Brach Test - O - Lite, which
has found universal acceptance as a
means for checking clectrical cirenits
within the very high voltage range of
100 1o 300 volts; the Safe-T-Glow
High Tension Detector; and Brach
Fixed Nceon High Voltage Indi-
cators.

Text matter throughout is gener
ously illustrated with  photographs
and drawings. All items are tagged
with reference numbers, making or-
dering a simiple procedure.

Stancor Transformers—The publi
cation of a new 24 -page catalog
(140-11) has been announced by
Standard Transformer Corporation.
Listed

are over 400 STANCOR
stock items, including  audio  and
power transformers and reactors,

power packs, volt adjusters, radio
transimitter kits and television com-
ponents. Also included are charts on
transmitting tubes, driver-modulator
combinations, and matched  power
supphies. Catalog 140-H is available
at no cost from Standard Trans-
former Corporation, Dept. 15, Elston
Nedzie and Addison Streets, Chicago
1. [Hinois.

Television Course — The lHoward
\W. Sams television course is a wel
come addition to the Sams Photofact
FFolders, Installiment #1 of the
Photofact  T'older Set #38 estab-
lishes a very high quality of both
text and illustration. This first bools-
let in the sertes 1s 12 pages long, casy
to understand and full of useful,
practical information for the radio
service technictan interested in un-
derstanding the latest television de-
velopments. The Photofact Folders
are published by H. W. Sams & Co.,
Inc.. 2924 Fast Washington Street,
Indianapolis 6. Indiana. © » ~

send for FREE
folder on the new

RADIO DATA
HANDBOOK
°
BOLAND & BOYCE, INC.
MONTCLAIR, N. J.
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Servicemen’s choice!
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® Georgians cast their votes for
Cunningham—the tube built for long
life and trouble-free service. When
renewal tubes are called for, you'll
favor more customers by making
Cunningham tubes your first line.

See your
CUNNINGHAM DISTRIBUTOR

Southeastern Radio Parts Co.. . Atlanta
Southeastern Radio Parts Co., Savannah

@nninghamthes

A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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American

ELECTRIC SOLDERING
IRONS

are sturdily built for the
hard usage of industrial
service. Have plug
type tips and are con-
structed on the unit
system with each
vital part, such as

heating element,

easily removable
and replace-
able. In 5§
sizes, from 50
watts to 550
watts.

TEMPERATURE
REGULATING
STAND

This is a thermo-
statically con-
trolled device for
the regulation of
the temperature
of an electric soldering
iron. When placed on
and connected to this
stand, iron may be main-
tained at working tem-
perature or through ad-
justment on bottom of
stand at low or warm
temperatures.

For descriptive literature write 1101

AMERICAN ELECTRICAL
HEATER COMPANY

DETROIT 2, MICH., U.S. A.
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by John T. Frye

H 1% advent of F'M and TV i1s not

an unmixed blessing to the radio
scrviceman, and his trouble starts
even before he is required to do any
service on these receivers, [t begins
when one of his customers asks for
his advice in connection with the pur
chase of a new receiver. The nasty
situation is considerably aggravated
if his service area lies at some dis-
tance irom FAM and TV transmitters.

The guestions go like this: \Would
vou advise me to buy an FM or TV
set now or 1o wait a while? \Will the
prices come down soon? Do vou
think important improvements will
be made in the near future? Just
what kind of reception can 1 expect
to get with a new FM set or with
a new TV receiver? What kind of
an antenma will T have 1o have?
\What's this business about Jine-of
sight reception?

It would take a seventh son of a
seventh son to answer all of those
questions correctly and confidently.
They are but a small sampling of the
queries dinned into the serviceman’s
cars cach day. The worst part is
that he does not know where to look
for the answers, Quite often theory
and practice seem 1o be poles apart,

He has read, for example, that
good television reception requires a
“healthy™ signal at the antenua input
terminals. He knows that it has been
the practice of some manufacturers
to refuse to sell a T\  receiver to a
person living beyond the normal re-
ceiving range of a televisjon trans-
mitter. He has read the hooks about
the propagation of high - frequency
waves, and he has the formula for
figuring out line - of - sight| distances
between transmitter and refeiver an-
tenna all down pat. e boils all of
this down into simple omne-syllable
words and passes it along to his cus-
tomer together with a “go-easy™ word
of caution.

What happens? Aty -lby - mght
dealer comes into town with the sole
idea of ¢xploiting the television hoom.
e high-pressures this cusfomer into
shelling out around a thousand dol
lars for a complete television instal-
lation. including a special antenna, a
hundred-foot tower, a prefamplifier,
etc. What is more, the cqgmbination
quite often works fairly well. Re-
ception is spotty at times, but there
are other nights when TV signals
from a hundred miles away are clear
and sharp.

/OMW SPEAKERS

TWO COMPLETE

YOUR JOBBER CAN SUPPLY YOU!

Permoflux quality and dependability—the same a$ supplied
to the major set manufacturers—is your assurande of com-
plete customer satisfaction. You'll find Permoflux Speakers
easy to install and readily available in both PM anH Electro-
dynamic types. You'll find too, that it pays to give your cus-
tomers ‘‘tops in tone”" with a Permoflux Replacement Speaker.

FACTORIES YO SERVE YOU
PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TIKANSDUC[RS

PERMOFI.UX CORPORATION

4900 WEST GRAND AVE., CHICAGO 39, ILLINOIS

WRITE FOR
FREE BULLETIN

PERM<0-FLUX

236 SOUTH VERDUGO ROAD, GLENDALE 5, CALIFORNIA

AUGUST
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What is the result? The service-
man loses considerable face in his
community. He is branded a false
prophet or an old fogey who does
not keep abreast of modern develop-
ments in his ficld. Since he was
proved wrong about TV reception,
people begin to wonder if he really
knows much about radio at all!

There are several contributing fac-
tors to this confusing situation. In
the first place, the manufacturers are
trying to be ultra - conservative in
their claims as far as television is
concerned. They want the “first im-
pression” of this new art to be a
good one, and that is why they are
reluctant to sell a receiver to anyone
who may not be able to get satisfac-
tory results. Neither do they expect
many of their customers will be will-
ing to buy outboard amplifiers or
erect hundred-foot towers; so their
claims as to satisfactory reception
distances are quite conservative.

At the same time, any amateur
who has spent much time on the high
frequency bands knows that receiv-
ing conditions here—both on a point-
to-point and a time-to-time basis
are extremely unpredictable. To help
things along, the portion of the sun-
spot cycle through which we are pass-
ing makes the highly-variable condi-
tions on these frequencies even more
spotty than usual.

At any rate, it seems that Nature
is trying to make a liar out of con-
servative theorv, and the serviceman
is left strictly in the middle.

What can he do about it? Well, in
the first place, he can sce to it that
he quotes an authority when he is
asked for advice. Various magazine
articles have appeared on TV and
FM  reception distances, and he
should refer the customer to one of
these. If he has such magazines on
file, well and good: if not, a httle
time spent with the Reader's Guide
at the local library will give him a
wealth of material to which to refer.

In the second place, he should ob-
tain some first-hand information on
the subject. A good beginning would
be to visit the various T\ installa-
tions in his vicinity and sce the re-
ceivers in action. Careful notes
should be made as to the make of re-
ceiver used. the type and height of
the antenna, whether or not a pre-
amplifier is emploved, ete. An effort
should be made to obtain an unbiased
report on the reliability of reception.

RADIO MAINTENANCE o
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Both the location of the receiving
station and the terrain surrounding
it should be taken into consideration.
If instruments are available, a meas-
urement should be made of the act-
ual voltage delivered Dby the antenna
system.

When all of this information has
been gathered and  evaluated, it
should be used to set up a T\ re-
ceiving station by the serviceman
himself. He can, if he wishes, buy
a commercial receiver; or he can
build a set of his own, possibly em-
ploving one of the “kits” on the mar-
ket. IEach method has advantages:
the commercial recciver wil probably
have a higher resale value when the
serviceman is through experimenting
with it; but this is more than offset
by the experience gained from con-
structing a set; moreover, the prestige
of having it known that he built his
own TV receiver will not hurt his
reputation with s customers—if it
works, of course!

Working with this receiver, ex-
perimenting with antennas, trving out
various pre-amplifiers, the service-
man will soon build up a wealth of
concrete and practical experience
about what can be expected in the
way of reception in his own com-
munity ; and then when his advice 1s
sought, he can speak with confidence
and authority. He will have estab-
lished a standard of what constitutes
“normal” reception in his area, and
he will be thoroughly prepared to
tackle the problems of servicing I'M
and TV equipment. ¥ ¥ ¥

Custom Building
— From page 14

is valuable for a set to reproduce as
much of the scale as possible, there
is a far more important factor.

Under perfect conditions, music
should be playved at the same level
at which it was recorded. In actual
practice, however, a  compromise
must be made between the musical
enjovment of the listener and the
right of his ncighbor to a little peace
and quiet. The set should be adjust-
ed to the room in which it will be
played. Desides the afore mentioned
volume balance, there is the consid-
eration of the size and dimensions of
the room and the type of furniture
and draperies in it. Adjustment is
necessary in the actual room so that
the acoustic qualities don’t swallow
up highs or muffle bass. » ¥ »

® Since 1915, people in Indiana have
come to know that every crop of Cun-
ninghams is a fine crop. That’s be-
cause Cunningham tubes are built to
exacting standards for long service
life and top performance. Yo can cul-
tivate a larger crop of customers by
using high-quality Cunninghams
when renewal tubes are called for.

See your
CUNNINGHAM DISTRIBUTOR

F. J. MEUNIER CO,,
Indianapolis

A product of

RADIO CORPORATION OF AMERICA
Harrison, N. J.
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EVERYTHING IN RADIO AND ELECTRONIGS IN ONE BOOK!

THE RADIO DATA BOOK

the only radio handbook of its kind . . . 1148 pages . .. 12 sections,
each covering a radio subject more completely than any other book!

Used by Engineers, Servicemen, Designers, Laboratory Technicians, Draftsmen, Operators,
Inspectors, Amateurs, Experimenters, Research Development, Consultants, Broadcast Technicians,
Planners, Installation Men, Military, Marine, Police, Fire, Forestry and Railroad Communications.

ANYONE and everyone in radio and electronics can use this book!

Plan every operation in radio and electronics with the Redio Data Book. This new radio
bible will be your lifelong tool . . . you will use it every day, on the board, at the bench, in
the field! Use it for engineering, construction, troubleshooting and testing. The RADIO DATA
BOOK will be your invaluable aid in design, experiment and in layout. It will help make your
production better, faster and easier. In any and every operation in radio and electronics, you

will use the RADIO DATA BOOK!
SECTION |, 150 BASIC CIRCUITS

For the first time all the basic circuits used in
radio and electrenics are compiled in one book.
Everyone working at or using radio or electronics
needs these circuits for referemce and increased
knowledge. Designers need no longer wade through
scores of books to find the right circeit—they're
all herel Servicemen uncertain as to ?pe or func-
tion of any stage in a radio set can find it easily
and quickly in this section. Each circuit shown in
8 clear-cut diagram. Each circuit described com-

letely as to construction, function and operation.
Each circuit properly classified and clearly labeled
for instant reference! Every basic operating unit
in the entire field of electronics for the con-
venience of everyone in_ radio—I50 circuits—com-
pletely illustrated—ALL in this one section!

SECTION 2. TEST EQUIPMENT

Instruments for testing are the eyes and ears of
anyone concerned with electronics. Complete know-
ledge of these instruments is essential for efficient
operation—and this section contains the knowledge
needed. Here you become acquainted with the
designs and functions of all test equipment. All
types of volt, current and ohmmeters, tube check-
ers, condenser meters, inductance meters, bridge
measuring devices, RF signal generators, AF signal
generators, signal tracers, distortion analyzers, test
speakers, oscilloscopes, square-wave generators,
frequency meters, field strength and tuning meters
are explained and illustrated. From this section
anyone working in electronics can determine the
proper equipment for any particular job. Com-
pletely illustrated—all text in easy to read and
understand style.

SECTION 3. TESTING AND MEASURING

How to use fest equipment and make every kind
of measurement in radw. Everyone working at or
using radio or electronics must make some type of
test or measurement at some time or other. In
this section you will find complete, illustrated in-
structions on aIInyges of measuring operations—

Direct Current; Voltage; D.C. Power; A.C
Voltage . . . using AF, {F and RF Voltmeters; A.C.
Power . . . IF. AF, and RF; Alternating Current

. . . AF, IF and RF current; Frequency measure-
ments . . . oscilloscopes as frequency meters; Re-
sistance; Inductance and Inductive Keacfance 0.0 O
bridge measuring . . . RF; Capacitance and Ca-
pacitive Reactance . .. bridge measuring . . . RF;
@ Measurements; Resonant Frequency; Audio Equip-
ment . . . output . . . gain .. . phase shift , . .
distortion; Transmitting Equipment . . . carrier fre-
quency . . . output power . .. plate efficiency . . .
noise or hum; Antenna . .. impedence, power di-
rectivity and gain, and Transmission line measure-
ments; Receiving Equipment; Signa! Tracing; Align-
ing AM & FM Superhets, and Television Rec. step
by step, every detail covered;—all included in this
fhoroug_ﬁ coverage, plus many others. This section
alone 'is worth the price of the entire book!

SECTION 4, ANTENNAS

This section presents complete information on
all antennas, transmitting and receiving. Com-
pletely illustrated, showing various types of an-
tennas, their construction and wave patterns. The

COMING SOON!

THE VIDEO HANDBOOK

Everything in Television in one Book!
768 poges completely illustrated.

This new handbook will be invaluable to
everyone concerned with the technical aspect of
Television. Everything from the basic theory
of television through the design and character.
Istics of receivers to final instailation, opera-
tion, and maintenance Is covered. This is a
completely new book that includes all of the
latest developments in the fleld—the components
discussed are of the newest design—the prac-
tical malntenance described is a result of
intensive study of the equpiment placed in
operation during the past few months.

The VIDEO HANDBOOK will ke out in
Decomber, but we have received a flood of
orders already. To insure your getting a copy
in the first printing—mail your order now.
$5.00 in U.S.A.
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twenty or so different types of television antennas
now on the market are illustrated and discussed.
Loading, impedence, polarization, directivity, etc.,
are explained and diagrammatically illustrated.
The entire function of antennas is explained in
detail—from the theory of wave propagation,
radiation and reception—through the design of
various types of antennas and their selection and
installation for various requirements—to the tuning
and feeding of antennas. All this information is
presented in non-mathematical style for all to un-
derstand and for quick reference.

SECTION 5. SOUND SYSTEMS

The planning, selection of equipment and the as-
sembling and” combining of various components in
complete PA installations, Every type of unit used
is described and analyzed in detail.  There are tables
and charts giving proper rower output needed for
any given area—rooms, halls, ball parks, etc. There
are charts on power outputs of the various units
used, and patterns of microphones and speakers.

Complete installations are illustrated and de-
scribed. Complete instructions for wiring and
placements of components and controls. And in

addition, the proper maintenance of P.A. systems
is thoroughly explained.

SECTION 6. RECORDING

This section is the only complete description of
disc recording found in any radio manual on the
market. Here all phases of recording are covered
—both home and commercial. All types of re-
cording equipment are described and complete
instructions for making recordings are presented
. . . directions of feed ... grooves per inch ...
depth of cut ... lateral and vertical engraving
. .. amplitude . . . velocity . , . pre emphasis . ..
recording standards . . . every detail is covered.
Amplifiers, needles, cutting rzeads. motor drives,
discs are all individually discussed in detail, Com-
pletely illustrated with line drawings, diagrams,
charts, etc.

SECTION 7. TUBE MANUAL

The only uncommercial tube manual giving com-
plete listing of all transmitting and receiving tubes
with each tube base illustrated alongside the de-
scription. No thumbing through pages to find the
base after reading the data—no s_ksippjng from one
manual to another for different tube types. They're
all };ere—easy to find—a quick—invaluable refer-
ence!

SECTIONS 8 & 9. CHARTS, FORMULAS,
CODES, GRAPHS, SYMBOLS

Here in these two sections are found all data
and information useful to anyone in radio and
electronics. For the first time in radio history this
information has been presented in its entirety.
All  the nomographs., All the numerical tables
needed for formulas, All the conversion factors,
All the color codes, resistor condenser speaker,
transformer, Flug, battery codes! Yes—All the
factual data for everyone in electronics plus com-
plete descriptions as to function and use of all

charts] The only othker book containipg like in-
formation has only 1/3 of all the datd presented
herel An invaluable reference, a gold wmine of
time-s&ving short cuts! |

|
SECTION 16. 50 TESTED CIRCUITS

98% of all equipment built ir radjo & elec-
tronics is covered here in a section prdsenting the
typical circuit with parts list and Lﬁescripfions
of each type. Here you will find reckivers from
the smallest to the largest—Crystal, Fryd’al De-
tector with Amplifier, One tube regenesative, AC.
One tube regenerative, two tube TRF, AC-DC
Superhet, four tube TRF, AC-DC TRF,| AC oper-
ated Short wave regenerative, Battery operated
short wave regenerative, Short wave regenerative
with plug-in coils, A.C. operated superbet, Battery
ooerated portable, Three-way portable, sutomobile,
and supergenerative VHF. An FM Tunef, regenera-
tive preselector. Ten meter converter,| short-wave
converter and a |7-tube television rgceiver. A
one-tube practice and a two tube code practice
oscillator.” Amplifiers: AC-DC., Microphone and
phonaaraph, hiﬁh-powcred A.F. class B |for mobile
use, 14 watt AF. Push-pull Class C.| RF, push-
puﬂ pentode, Class C power and a Cldss B linear
RF amplifier. Also a wireless record | player, 14
watt AF amplifier low power modulator, intercom
set and many other complete operatibg circuits.
This is by far the most useful callecticns of cir-
cutts ever presented.

SECTION 11: DICTIONARY OF
ELECTRONIC TERMS
This dictionary will explain every radio term—

any word used in radio, It is se complete and
so clear in its explanations that the student and

rofessional _alike can read and unddrstand the
fADIO DATA BOOK by referring ta this die-
ionary.

SECTION 12, BIBLIOGRAPHY

Here is a unique and valuable list of books or
anyone desiring further details on any| subject in
Radio. Here books of the highest rating are listed
and a description of their contents if included.
You can instantly determine which is| the book
you want,

Eighteen months were spent digesting this material into the most concise, the clearest, and the most
readable form. The result is this invaluable manual . .. The RADIO DATA BOOK. Whether you use

this book for general reference, for scientific instruction,

or for education, one thing is ¢ertain—the

practical help, ‘the daily usefulness you will derive from it will prove to be worth many, many times

its astonishingly low price. Get your copy today!

r------------------------------------------------------ﬁ

12 complete books in one only 55 00!

0 gleue send me the RADIO DATA BOOK #'

O 8end me the YIDEO HANDBOOK at $5.80, ($5.50
forelgn).

R R R T N R R ]

[ ]

: Less than 42c per book!
[ ] MAIL THIS COUPON TO YOUR JOBBER TODAY, OR DIRECT TO:
. BOLAND & BOYCE INC,, PUBLISHERS

N 460 BLOOMFIELD AVE., MONTCLAIR, N. J.

: [ Enelosed s full amount.

§ (0 Enclosed s $1.00. I wiil pay postman balance

[] on delivery (In U.S.A. only).

§ oNAaME ...

: ADDRESS ........000eeivnennncnraanas

1 Clty .. csssnne

§ sTate ...

[ ]

L
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Checking TV

— From page 21

oscillator.  Sce Tigure 4.

All modern, popularly priced sets,
and nearly all higher priced projec-
tion jobs use either the kickback type
of power supply for high voltage, or
some form of rf supply. As a final
word of caution, however, the
serviceman should be particularly
watchful when servicing older sets
using rectified 60 cycle current for
the high voltage supply. Low fre-
quency currents are much more
dangerous than high frequency cur-
rents and can prove fatal.

High f{requency currents derived
from an rf oscillator are less danger-
ous because the loading effect of
bodily contact will detune the cir-
cuit and decrease the voltage. A
point to remember, however, is that
any high voltage is dangerous, de-
pending on your physical condition.
Fven low voltage can be highly
dangerous to someone with a weak
heart. ¥ v ¥

Advertising

— From page 22

isfied—or your money back!” “A
battery of trained radio men to in-
sure complete madio service.”

Anything of this type will do. A
short  catch-phrase incorporating
vour name or the name of your shop
will do wonders. I'eature the slogan
in each of your ads., on yvour busi-
ness stationery, and on the front
of your shop. It will pay. People
remember slogans.

But newspaper advertising is just
one medium. Don't forget radio.
Radio advertising has been coming
to the front in the past few years,
and it is particularly adaptable to
radio service shops.

How’s this for a spot announce-
ment on the radio?: “Are you hear-
ing this message sharply and clear-
lv? (pause) You should. All modern
radios are built to give top perform-
ance at all times. ITowever, all fine-
Iv-built machines develop flaws once
in a while. And when they do—
when your radio fails to give vou
top performance — bring it to the
Jones radio repair center — where
trained radio experts work on your
fine precision instrument. Remem-
ber—a radio is a mechanical work

RADIO MAINTENANCE e AUGUST 1948

of art—it takes trained men to care
for it. The next time your radio
fails—bring it to the Jones radio
repair center.”

The above 100 words will cost you
very little over your radio station.
And they will produce results. Try
it. And experiment with the copy.
There are many angles that can be
used to make the patter bright, ear-
catching, and compelling.

Many radio service shops are re-
porting better than average results
from the use of direct mail cam-
paigns.

A clean, up to date mailing list,
when it s coupled with hard-hitting
direct mail copy, is one of the most
potent advertising mediums that can
be found anyvwhere. It’'s inexpen-
sive, informal, exclusive —and it
gets right into the home of the po-
tential customer.

Although a direct mail campaign
is suited to almost every tvpe of
business, it is particularly adaptable
io the radio repair field. Practically
averyone has a radio these dayvs, and
some of these radios are getting
plenty old and in need of repair
after seven vears of war.

A good mailing list should be di-
vided into two parts: the names of
vour present customers and the
names of potential customers. It is
better to vary the copy on the direct
mail pieces for the two groups.

Of course. the actual mail copy
is mmportant, but it is not the most
important. A good, clean, carefully-
selected mailing list is of primary
importance in the success of any
direct mail campaign.

However, the task of compiling a
mailing list is not a difficult one. It
just takes a littte extra thought and
effort. The place to start in compil-
ing a list 1s right at home, with your
customers. Make your list of cus-
tomers form the nucleus for the list.
Then, get hold of your local tele-
phone and city directories. They are
a continual source of names.

And the newspapers will furnish
vou daily with all the names you
will ever need for a top-flight mail-
ing list. If vour state or city keeps
a record of personal property, and
that means radios, try to get hold of
the names on the list, Also, if there
is a city record on new radio sales,
get that list, too.

The newspapers will be vour best
source for names. Clip the mar-

— To page 38

BROWN DEVIL

RESISTORS ...Wire-wound,
vitreous-enameled type. Now
in compact 5-watt size. Also
10 and 20-watt units.

LITTLE DEVIL

RESISTORS ... Now 15 and
1-watt sizes in 57, toler-
ances. Also 13, 1, and 2-watt
sizes in 109, tolerances.

TYPE AB

POTENTIOMETER. .. A new ex-
tremely high quality molded
composition unit —rated
2 watts with a good margin
of safety.

DIVIDOHM ADJUSTABLE
RESISTORS .. .Wire-wound
vitreous-enameled type—10
to 200 watts. Sturdy. ..
dependable.

See Your Nearest
Ohmite
Distributor

Send for
Catalog 19

RHEOSTATS * R
TAP SWITCHES




30,000

SUCCESSFUL
RADIO
SERVICE-TECHNICIANS
READ

RADIO

MAINTENANCE
EVERY MONTH!

RADIO MAINTENANCE today fills
a breach that has existed in the
radio field for a long time. Al-
ready 30,000 technicians read
RADIO MAINTENANCE every
month because it is devoted en-
tirely to the radio servicemen,

The RADIO MAINTENANCE staff
specializes in the preparation of
articles on every phase of Radio
Maintenance in series form which
may be filed and used for refer-
ence. The leading articles cover
everything for the radio service-
men on Television, FM and AM;
Test Equipment; Electronic Appli-
ances; Tools; Antennas; Alignment;
Troubleshooting; Repair; Construc-
tion; Pick-Ups and Sound Amplifi-
cation and Reproduction Equip-
ment. Also, in RADIO MAINTE-
NANCE each month there are de-
partments on hints and kinks, the
latest news of the trade, review
of trade literature, radiomen's
opinions, new products and news
from the organizations, All articles
are presented in a step-by-step
precision style, clearly illustrated
with schematics, accurate photo-
graphs, specially prepared draw-
ings, white on black charts, color
diagrams, isometric projection and
exploded views.

Binders in beautiful green simu-
lated leather are now available for
your RADIO MAINTENANCE maga-
zine.

RADIO MAINTENANCE is not sold
on newsstands,

RADIO MAINTENANCE MAGAZINE RM-8
460 Bloomfield Avenue,
Montclair, N. J.

Please send me
RADIO MAINTENANCE for

( } 2 years, $5

( } Payment enclosed
( } 1 year, $3

( } Bill me later

Emplayed by ................cviun.

* Independent Serviceman—Dealer Serv-
icemon — Service Manager — Dealer —
Distributor — Jabber.

Advertising

» From page 37

riages, new residents in the com-
nunnty, births, and so on.

Send cach newlv-married couple
in vour trade area a card of con-
gratulations. 1t's a sure bet that they
either own a radio or will soon. And
where there 1s a radio, there will
always be a need for repair.

Try to bring out in vour advertis-
ing the tdea that radios should be
inspected and checked at least twice
a year. Remember the old dental
sayving — sce vour dentist twice a
vear? Why not make that the theme
of vour entire advertising cam-
paign? Have vour radio checked at
least twice a vear. Emphasize the
preventive  part of radio  repair.
Stress the fact that it 1s much more
cconomical to catch the defects 1 a
radio before they happen than after.
It would be rather effective to out
hne  vour advertising  campaign
around the idea of a radio clinic.
Some  rather  clever ads can be
worked around that idea. It would
be eye-catehing to use a smatter-
ing of medical terms in the ads to
attract attention.

One radio service establishment in
the west has conducted a  rather
unique mailing campaign right in its
own neighborhood.  The operators
have prepared a mailing list of all
persons living within a  one-nnle
radius of the shop. The direct mail
literature plugs the fact that the shop
15 within “easy walking” distance.
The owners of the shop report hetter
than average results,

There is practically no lmit to
what can be accomplished with a
good mailing campaign. But remem-
ber, the list is the thing. You can
have the best copy in the world, but

if it doesn't get to the right people,
it won't produce results.

And when you think of pdvertis-
ing don't forget the rural weekly
newspapers  in your tradf areas.
Times have changed in the past 25
years. Today, the farmers|and the
small town restdents are on]y a few
motoring minutes  from the large
trade centers. So, why not allot a
part of your advertising budget to
the weekly newspapers in small rural
communities withing a 30-njile radi-
us of vour service shop. The rates
arc low and the reader inferest in
the rural papers is high.

The classified pages also promise
a cheav method of advertising. For
a few pennies a word it is| possible
to get vour sales message dcross to
thousands of potential customers.

And. amazimg as 1t might seem,
the dailv and  weekly newspapers
give away a large amount of adver-
tising for nothing. This adyertising
is calked publicity. In othert words,
let vour local newspapers kijow that
vou are in business. When |you re-
ceive a new tvpe of modern radio
repair equipment that is unifue. call
vour local newspapers and tell them
about it. It is very possible that
they'll make a news story out of the
imformation. The fact remains that
cvervone s interested in radlio these
days. And any little piece of odd in-
formation regarding radio is jof news
value.

By combining all aspects of sales
promotion: personal contact, news-
paper advertising, direct mail ad-
vertising and publicity, you ¢an gain
a jump on competitors in vour arca,
and have a firm place in the com-
munity when the lush era js over,
and business becomes something vou
have to fight for, v » ~

3515 N. 17th St.

RECONE — FOR FINER TONE

Send your speakers to A, G. for the original 48 hour
WALDOM RECONING SERVICE

® Parts in stock for any speaker
® Audio test at full power rating
® Reasonable prices

® Guaranteed workmanship

Write for price schedule—see how you can profit
by tieing-in with this new, fast reconing service.

A. G. RADIO PARTS CO.

Philadelphia 40, Pa.
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FM Antennas

— From poge 19

i1 a few miles may be receivable with
a loop or inside antenna. the listener
will often wish to recetve more dis-
stant stations in addition to the lo-
cals,

It is difficult to obtain an antenna
with reasonably equal response over
the wide range represented by the
I'M band (88-108 AMC). Practical
amtenna design represents a com-
promise. The response of the an-
tenna is made as broad as possible:
then the resonant frequency is chosen
s0 as to favor the weakest stations
if length adjustment on the spot is
possible. In commercial designs, res-
onance is usually chosen at the geo:
metric mean between the high and
low edges of the range, which turns
out to be 98 MC.

FFig. 2 shows the design of a simple
dipole and a folded dipole for this
mean frequency. The simple dipole
has a sharp frequency response and
will show serious loss of signal at
the edges of the band. The folded
dispole has a broader frequency re-
sponse, and is quite satisfactory in
most locations of medium  signal
strength.

The simple dipole is matched by
a coaxial cable feed line and the
folded dipole by a 300 ohm twin lead
at their resonant frequency. How-
ever, as shown in Fig. 4. the simple
dipole’s impedance varies tremend-
ously over the FM band and any line
matching would only apply in a small
range of frequencies near resonance.
The variation from resonant im
pedance of the folded dipole is much
more gradual. There is therefore less
additional loss in this type due to
mismatch at the extreme frequencies
of the range. Fig. 4 is based on the
use of an average size rod or tubing
in the construction of the antenna:
the spacing of the elements of the
folded dipole is also assumed aver

MODEL “A"

* 6V at 15 amps. in parallel
* 12V at 72 amps. in series
* 8V ot 7V2 amps. separately
115 volts 60 cycles input

Compact. Sturdy. 18-gauge steel

549 West Randolph Street

The ONLY POWER SUPPLY

that gives these ratings*
without overheating

‘suscrricas AN RADIO FQUIPMINT

Operates auto radios with solenoid tuning and  Heisht: 773’:," é;:‘:mwt“;?"ws
tone controls — also 12 volt marine and aircraft
radios. DC OUTPUT

Oversize transformers, chokes and rectifiers insure against overheating.
capacity condensers for wide-range voltage regulation.
solenoid operation. Two separately filtered DC output sources.

construction.
finish. Comes completely equipped including 6°
superior and costs no more than batteries for equal service.

Send for complete description of this up-to-the-minute power supply.

ELECTRO PRODUCTS LABORATORIES

Pioneer Manufacturers of Battery Eliminators

Large
Instantaneous power for

Handsome blue Hammerloid
rubber cord and plug. Vastly

Chicago 6, lllinois

send for FREE
folder on the new

RADIO HAND
AND
DATA BOOK

.
BOLAND & BOYCE, INC.
MONTCLAIR, N. ).
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age. At best, only a relative indica-
tion of the impedance variation of
each can be given because the res-
onance curve depends a good deal
on the cross sectional area of the cle-
ments. In general, antennas of large
cross sectional area have the broad-

est frequency response and the least

tmpedance variation.
Choice Of The Line

Matching the feed line to the an-
tenna is desirable, but in receiving it
is not as important as matching the
line to the receiver's input circuit.
In choosing the line, therefore, first
match its characteristic impedance to
the valuce called for by the design of
the recciver. This is ordinarily speci-
fiecd on the receiver itself or in the
manufacturer’s service manual, which
will also often make valuable sugges-
tions about recommended antenna
systems.

‘AL receivers generally have the
standard input impedance value of
300 ohms. 300 ohm ribbon line as
shown in Fig. 5 is therefore suitable.
This line matches a folded dipole
antenna properly. 'With a simple di-
pole, some sort of matching arrange-
ment is desirable. If ribbon line is

not available, 300 ohm open wire line
may be made up from antenna wire
and suitable spreaders as shown in
Isig. 6. This open wire line has very
low losses if the spreaders are made
of polystyrene or other types of low
loss material and the spacing of the
wires is kept reasonably  constant.
Lengths of this kind of line up to
1000 feet will not show serious at-
tenuation.

Antenna Arrays

Antenna arrays have two main ob-
jectives: gain and directivity. The
gain of an antenna is the ratio of
power (or, sometimes, voltage) pre-
sented to the feed line compared to
that presented by a simple dipole in
the same location under the same
conditions. The gain is ordinarily a
power ratio, expressed as db. For
mstance. an  antenna  which  feeds

- To next page

TUBULAR ELECTROLYTICS

Fresh stock Fully guaranteed
20 mfd. 180 V. l0 1or $i. 7;
8 mtd. 450 V. . 'lom i85
Postage extra. 25% deposit o D,
erto for eur free barggin Iml hlturlnl
“AMERICA’S BEST BUY

POTTER RADIO CO.
1314.:M McGee Street Kansas City 6, Me.
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twice as much power to a receiver as
a simple dipole is said to have a gain
of 3 db.

The directivity of an antenna is
closely related to the gain. Ordi-
rarily an array has a gain because
1t reduces the pickup sensitivity in
some undesired directions in order
to concentrate it in the desired di-
rections. Some arrays concentrate
the pickup in the vertical plane, some
in the horizontal plane and still others
in both.

The simplest type of array is the
dipole and reflector combination
shown in Fig. 7. The reflector is an
extra clement, longer than the dipole
and placed in back of the dipole with
respect to the direction of best signal
reception.  IFig. 8 shows the pattern
of a simple dipole compared to the
pattern when a retlector s added.
Notice how the sensitivity is  in-
creased in one direction (from the
retlector through the dipole) and de-
creased in others (sides and back).
The dipole may be either the simple
tyvpe or the folded dipole shown in
the array of Fig. 7. A variation of
this type of array uses an extra ele-
ment in front (same direction as the
received station) of the dipole. In

this case the extra element is called
a “director.” Some arrays have both
directors and reflectors,

These extra elements are not con-
nected to the feed Hne and are re-
ferred to as parasitic clements and
the array which uses them is called
a parasitic array.

Parasitic arrays give a good
amount of gain and are simple and
casy to feed. They have, however,
two important limitations.

1. The parasitic elements couple
to the dipole element (this produces
the gain) and add more load across
the resistance of the dipole. The im
pedance of a parasitic array (at the
feed pomt) is therefore much lower
than the impedance of the dipole
clement alone. Accordingly, the same
tvpe of line which matches the dipole
by itself is not suitable when the di
pole becomes part of a parasitic ar-
ray. One ingenious method for over
coming this ditficulty involves the use
of a folded dipole. When the para-
sitic element or elements are added,
the original 300 ohms has dropped
to about 70 to 100 ohms which can
be matched by a coaxial line.

2. The frequency response of a
parasitic array is sharpened by the

fact that the parasitic clenjents have
resonance curves which add to the
selectivity curve of the dipole ele-
ment. Decause the sharpngss of the
response curve gets worse as para-
sitic elements are added,| practical
FM antennas seldom use more than
one of these clements (Figl 7).

Special Antennas

Certain special types of antennas
for I'M concentrate on ohtaining a
broad band characteristic sb that re-
ception can be nearly equally good
on all channels of the FM frequency
band. Such an antenna is shown in
Fig. 9. This antenna adds to the
band width by being designed to
have a large effective cross sectional
area. This is the same factor which
makes the folded dipole | response
broader than that of a simple dipole.
The horizontal cross picces|all act as
a unit (if closely spaced) apd in this
case (I'ig. 8) are equivalent to a
number of folded dipoles in parallel.
The total impedance of an gntenna is
not affected by increasing [the cross
section in this manner, so this an-
tenna is fed with 300 ohm line, as
in the case of the ordiary folded
dipole. ¥ ¥ ¥
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TO PRESERVE YOUR
RADIO MAINTENANCE
MAGAZINES

Keep your back numbers of
RADIO MAINTENANCE in
these handsome green and
gold binders. Each binder will
hold up to 18 copies af the
magazines without puncturing
holes or mutilating them in
any way. They are held se-
curely but are easily removed
if desired. With the |index
printed at the end of each
year, your magazines wiill be
a constant reference for . ..
a valuable service library.
Send for your binders now!
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m"nn sets the stage

An intensive consumer advertising campaign in the
Saturday Evening Post and leading newspapers is
convincing millions of present and prospective FM
and Television set owners that:

(1) Ownality reception is difficult, if not -
14 )
possible, without u good ontside dipole

antennda.

(2) Ward “Magic Wand™ I'M and Television
Acrials offer the finest FM and Telervision

in FM and

reception ut nodest cost.

Alert radio dealers are finding this campaign exceed-
ingly helpful in creating extra sales and profitable
installation jobs. In addition these dealers are win-
ning satisfied customers who can now enjoy the true
beauty of FM or television reception.

Available in straight or folded dipoles for both FM
and television bands (reflector kits available), Ward
“Magic Wand" Aerials are products of the world’s
largest makers of aerials for car and home.

Listing at only $9.00 to $12.00 (reflector kit $5.25)
they are priced to encourage volume sales and an ad-
equate profit margin.

Phone or see your nearest Ward distributor today for
full details on how to capitalize on this hard-hitting
consumer advertising for Ward “Magic Wand” FM
and Television Aerials; or write direct to:

THE WARD PRODUCTS CORPORATION

1529 E. 45th S¢.

DIVISION OF THE GABRIEL COMPANY

EXPORT DEPT.. C. W. Brandes, Mgr_, 4900 Euclid Ave., Cleveland 3, Ohio.
IJN CANADA Atlas Radio Carp., 560 King St., W_, Taronto, Ont , Conada.

S U Y I NS NN N I SN (NN (NG (N NN SN GEE W
FM-TELEYISION AERIAL OPPORTUNITY!

WARD PRODUCTS CORP. .
1529 E. 45th St.. Cleveland 3, Ohio

WORLD'S 3 Please advise haw | con profit fram your notional advertising for ''Magic
Wand ' FM and Television Aerials,

LARGEST MAKER

DF AERIALS ’ COMPANY NAME

FOR CAR AND HOME : ADDRESS

STATE _ _ CITY AND ZONE
MY JOBBER 1S

NAME

- ey
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MICROGROOVE
REGORD CHANGER

“MICROGROOVE” IS HEADLINE NEWS -
MODEL 133 IS ““CASH REGISTER’ NEWS!

Model 133 ¢« the famous Webster-Chicago foolproof record-changer
mechanism + New balanced tone arm and nylon knee action needle
- magnificent reproduction from microgroove records - 33 RPM
turntable speed — plays 10 twelve inch or 12 ten inch microgroove
records automatically at one loading * 4 hours of continuous record

play with fast change cycle.
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First of the Webster-Chicago
line of automatic record
changers for microgroove
recordings « Phone your
Webster-Chicago distributor
for details. Don’t delay!
Be ready for the micro-

groove records. $3875 retail
$39.95 West af the Rackies

WEBSTER-CHICAGO

5610 West Bloomingdale Ave.
Chicago 39, lll.
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NOWN BY

TUBES ARE K

smértiserviceman, you are mighty
careful to pick the best in tubes. That's only
natural. You have a reputation to prot+3ct. Just
so does Motorola guard jealously its well-
earned reputation as tops in auto radio by
selecting only the best components.

Ever notice how often you find Hytron
tubes in Motorola auto sets? To rate ds one of
Motorola’s major tube suppliers, Hytron just
naturally makes tubes a lot better than good.

Take a tip from leading radio set manufacturers like
. Motorola. They make it their business to know and use

‘.\&t‘; the best in tubes. You, too, can bid goodbye to yqur tube
; % % troubles, and safeguard your reputation by “‘going|steady”

with Hytron.

FIRST PRIZE, SEPT.

Jackson 641 Universal b
FIRST PRIZE, OCT,
FIRST PRIZE, Signal Generator.

AUG. - - Weston 769 H-F

McMurdo Silver 900A “Vomoax,” 904 Electronic Analyzer.
C/R Tester, and 905A “‘Sparx.*

FIRST PRIZE, JULY

Hixkok 156 A Indicating
Traceometer.

nemnon - o commsy

Want one of these deluxe first prizes? Perhaps a with complete details from your Hytron jobblr. or

$200 U. S. Savings Bond grand prize? Or one of
four $50 and four $25 U. S. Savings Bond second

¥ D

o2} L =~ and third prizes? Try your hand at any or all of
E = Hytron’s monthly contests exclusively for radio
servicemen. It’s easy. Here’s how. Get entry blank

aRIAY

YTR

BADIO TUO(3

MAIN OFFICE:

SALEM,

44

MASSACHUSETTS

write us. Describe your proposal for a simple,
economical shop tool like the Hytron Tube Tapper
or Miniature Pin Straighteners. Mail entry to
Hytron Contest Editor. Then hold your breath.
The finger of the judges may point at you.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

NEW 9-PIN
Minioture Pin Stroightener
e
fo e
N
s
Only 49¢ at Hytror jobbers
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Signal Generator

— From page 17

the correct dial setting on the re-
ceiver. Any number of sum and dif-
ference frequencies may be produced
by heterodyning  the oscillators  to
produce any desired  output fre-
quency.

Visual alignment of broad - band
IE circuits can be greatly simplified,
especially if the circuits are consider-
ably out of alignment, by first using
an unmodulated signal of the correct
IF frequency and roughly peaking
the I'F trimmers for maximum am-
plitude at the grid of the first limiter
stage in M receivers or across the
diode load in AM recetvers. .\ fre-
quency-modulated signal can then be
fed into the input of the [I7 amplifier
and the proper response curves
brought into cract alignment on the
scope.

For receiver alignment, the YGS-3
1s connected in the usual manner and
all adjustments made for proper in-
dication on a VTN or output meter,
or on a scope. It is recommended
that an oscilloscope be employved
whenever possible, especially in FM
discriminator and T alignment. In
Figure 3 is shown a tvpical set-up
for visual alignment.

Normal curves obtained at the grid
of the limiter tube with the signal
generator output applied successively
to the grids of the last 1[I stage, the
first IF stage, and the converter
should resemble those shown in Fig-
ures 4\, 4B, and 4C respectively.,
The discriminator curve (with the
YGs - 3 connected to the converter
grid and the vertical plates of the
scope connected to the discriminator
output) should resemble Figure 4D,

Miscellaneous Applications

By virtue of such features as a
low-tmpedance RI output and cali-
brated Audio .\ttenuator, the Y(S-3
is readily adaptable to a number of
uses which ordinarily cannot be per
formed by high - impedance signal
generators. For example, it may be
used to determine (1) the resonant
frequency of tuned circuits, (2) Q"
of inductances, (3) DB gain in am-
plifiers, and (4) output of phono pre-
amplifiers. I addition, the FM os-
cillator seetion, in conjunction with
a phone pickup, may be used as a
wireless  record - plaver for demon-
strating FM receivers.

RADIO MAINTENANCE e AUGUST 1948

The relative Q" or figure of merit
of inductances may be determined by
connecting the YGS-3 and a VTVM
as shown in Figure 5, The RIS Out-
put cable is looscly coupled to the
inductance under test with a small 1
or 2-turn loop. The VTV coupling
condenser may be very small to mini-
mize capacity loading of the circuit;
if desired, the \"TV'M probe mave
simply he connected to the insulation
of the coil wire and the 3 mmfi.
coupling condenser c¢liminated. High
“Q7 cotls will exhibit sharp meter
peaks as the YGS-3 is tuned through
resonance.  Coils having lower ()"
will give broader, less pronounced
readings. The parallel resonant fre-
quency of a tuned circuit may be de-
termined by tuning the YGS-3 to ob-
tamm a peak reading on the VTV
and reading the frequeney on the sig-
nal generator dial,

To measure DB gain of an ampli-
fier, connect a suitable output meter
across the output of the amplifier,
feed an audio signal from the YGS-3
(through a .1 mfd. condenser) into
the grid of the last audio stage and
adjusting the Audio Attenuator for
a pre-determined output level. Then
apply the audio signal to the grid of
the second stage and reduce the Au-
dio Attenuator setting until the same
output level is ndicated on the out-
put meter. The difference between
the two readings on the Audio At-
tenuator 1s the gain i DD of the
second  stage.  Gamm of preceding
stages may be made in the same
manner,

The gain of a phono preamplifier
may be checked by feeding a 400-
evele audio signal into the phono in-
put jack and measuring the output
with a VTVM. Since the output of
a pickup is normally about 10 milli-
volts, a voltage divider network must
he inserted in the output lead of the
signal generator in order to drop the
calibrated 1-volt output of the YGS-3

to this level. Tn most cases an ex-

send for FREE
folder on the new

RADIO & ELECTRONIC
HANDBOOK
°
BOLAND & BOYCE, INC.
MONTCLAIR, N. J.

& Fixing Radios
the Old
Hard Way ?

The lnside S1o7

ol
STETHOSCOPE
SERVICING

Free illustrated booklet tells the
“Inside Story" of an amazing
new servicing method. It also
contains valuable "hints and
kinks” for every radio man. Just
send your name, address, and
the words—"Inside Story"—on
a post card and we will mail
your copy at once, without cost
or obligation. Do it now before
you forget!

_ -

FEILER ENGINEERING CO.
Dept. 8M8 945 George St.
Chicago 14, .

ternal series resistor of about 330,000
ohms will drop the output level to
approximately 10 millivolts. For
measurement, the Audio Attenuator
is adjusted to just close the AF scc-
tion of the indicator tube. Under
these conditions, a reading of ap-
proximately 1.25 volts should be oh-
tained on the VTVM. (For this read-
ing the input resistance of the \'T-
VM should be 2 megohms or
higher).

These simple applications are in
themselves only a few examples of
what can be done with an mstrument
such as the YGS-3. Many more time-
saving applications will suggest them-
sclves to the serviceman as he be-
comes  better acquaimted with its
features, ¥ ¥ ¥

Industry Presents
-+ From page 29

of outstanding usefulness to industrial labor-
atories and the service shops engaged in the
servicing of FM and television equipment.
Capacitance measurements from 5 micro-
microfarads to 1,000 microfarads may be
made with the new instrument which also
reads currents from | microampere to 10
amperes,
v o
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AL Combination for

The Modern, DYNAMIC, Speed Approach fo radio receiver alignment and adjustment problems.

Net Price
$134.40

A Reliable Tube Tester . . . A High Sensitivity
Circuit Tester such as the NEW Precision
Series 10-54 Flectronamic Jest Master *

Combinati Master Elect ic Tube Performance Tester, Battery
Tester and 35 Range, Push-Button Operated, Supersensitive Set Tester.

TURE TESTING HIGHLIGHTS

W Features the Precision “Electronamic’® circuit — the all-inclusive,
single-operation, positive, vacuum-tube Performance Test.

% 12 Element Central lever Selector System affords highest prac-
tical order af absolescence insurance.

* Absolute Frec-Point element shart-check and performance fest
selectian regardless of varying ar multiple pin and cap
terminations.

* Employs standard tube basing numbering system on all element
selectors, permitting most simplified operatian and comprehen-
sion of test results.

CIRCUIT AND BATTERY TESTING HIGHLIGHTS

35 A.C. and B.C. rarges to 6000 volts, 60 microamperes, 12
amperes, 70 DB, 60 megohms.

20,000 ohms per voit 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 a!l standard radio A, B and C batteries under dynamic
load conditions, simulating actuct performance.

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

% %A %

Requires nothing complex
to learn

Is Universal—non-obsolescent

Does not require costly,
extraneous apparatus

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

gl WA B
SERIES E-200°C

Net Price
$67.25

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

Wide Range Signal Generator
K Direct Reading Frequency caverage 88 KC to 120 MC far AM.,
F.M. and T.V. alignment (absolute fundamentals ta 30 MC).
% 1% Accuracy on all bands. Precision “*Unit-Oscillator™ constructian.
%* 6Y;" etched aluminum, no-glare dial. Approximately 8 ft. of
scale length. r
® Bu'lt-in, direct reading A.V.C. Substitution network - overcomes
A.V.C. incurred tuned circuit resonance shift.
* Specifically designed for Servicing by Signal Substitution.

Instead of Series 10-54 Combination Tester,
similar application is obtainable via use of
Series 10-12 or 612 Tube Testers and the
Series 858 or 85 high-sensitivity test sets.

’ Furnished FREE with the Series E-200-C Signal Generator. Ny T —
——— ; t
Also available from Precision distributors or factory at nominal —— .o \aster E\ec(rnml::;[‘f’ :-::(s
. o ision B 1 1
| cost of 40¢ per copy. The signal generator is more than mevely | | §EE the “"f,ff‘f;;spm' at all ‘“d‘:-fi(a m‘ (:‘e
. . . en' tetributors, eyl Precis
an alignment tool. $-S-S tells how — in simple, direct terms. a':‘";'“::‘:;pment “:ﬁ:_‘gh;‘“ﬁ descnhn:ft :c"cm(
— —— — — Precision 1948 ?:(lu\‘e peri.ufmancees‘"|ns(rumeg\(5
sion Ele (mnsm‘(iunu\ l’reusum\. ations oming
P R E c l S I N watch for 857 television appiic be, SweeP
"y . for speciali®ly, h voltage 155
) e e : raphs.
92.27 HORACE HARDING BOULEVARD, ELMHURST 8, N. Y. | 2on ieor and Oscillos R
Export Division: 358 BROADWAY, NEW YORK CETY, U. S. A, . Cables: MORHANEX —
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presents the amazing
RADIO INDUSTRY

RED BOOK

REPLACEMENT PARTS

VOO GI8 ANLSTTONI OIT0S

BUYER’S GUIDE

N“w — a SINGLE authoritative volum

reliable data on ALL

popular radio ¥ .
replacement parts gu!
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Appmximate\v
17,000 Receiver
Models covered

. Covers
Ten Years:
1938 to 1948

you instant
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440 Pages
smyme-hound
opens Flat

17 leoﬂing Parts Manufacturers Represented

COMPLETE DATA ON ALL RECEIVER REPLACEMENT PARTS — ALL IN THIS ONE GREAT BOOK!

Save time! Stop wasteful hunting!
Get ALL the parts data you need—

N .
quickly—from this single book.
NOW—for the first time—have all the re-
placement parts data you need—ALL in one
single, authoritative volume. No more waste
of valuable time searching through dozens
of incomplete manuals and cacalogs. The
RED BOOK, first and only complete parts
guide ever produced, covers approximately
17,000 radio models made from 1938
through 1947—10 full years. Lists parts
made by 17 leading manufacturers—not just
one! Gives you complete, accurate data on
all 9 major replacement components—not
just one or two! Clear, concise, easy-to-use—
over 440 pages (8%" x 11”") bound in a
sturdy sewed cover, arranged alphabetically
by manufacturer and model number for
quick reference. Does away with confused
collections of separate books and manuals—
gives you complete information—PLUS data
that cannot_be found in any other source
—at a fraction of the price you'd pay fot
the books it replaces. There's never been
anything like it—absolutely indispensable
for every service shop!

BE SURE TO ORDER YOUR RED BOOK TODAY ‘

Only the RED BOOK gives you ALL

this invaluable data. Here's everything
you need to know about the replacement
parts for the receivers you service daily.
The RED BOOK gives you original manu.
facturers’ parts numbers, proper replace.
ment parts numbersand valuableinstallation
notes on Capacitors, Transformers, Controls,
{F Coils (including Peak Frequencies),
Speakers, Vibrators and Phono Cartridges.
Tube and Dial Light data includes number
of tubes in each chassis, with tyvpe number
for cach tube, plus dial light numbers.
Battery data includes replacement numbers
on A, B, and AB packs. The following
leading replacement parts manufacturersare
represented in the RED BOOK:

AEROVOX ASTATIC
BURGESS CLAROSTAT
CORNELL-DUBILIER IRC
EVEREADY JENSEN
MEISSNER MERIT
QUAM-NICHOLS RADIART
SOLAR SPRAGUE
STANCOR SYLVANIA
THORDARSON

HOW-ARD w. SAMS & CO., INC.

INDIANAPOL

AUGUST |

IS 7, INDIANA

948

18 months in preparation—over $90,000 to pro-

duce. The RED BOOK isthe product of thousands of man.
hours spent in laboratory research and in cooperation
with 17 participating manufacturers to produce the most
complete, accurate, authoritative parts replacement guide
ever published. Every bit of information in this amazing
book has been painstakingly checked to insure maximum
accuracy and usefulness. Over $90,000 was spent to
prepare the RED BOOK—the only book that brings you
everything you need to know—every bit of replacement
parts data you want to make your work easier and more
profitable. You can’t afford to be without the RED
BOOK. It’s the indispensable guide you'll use profitably
every single day. Stop hunting for the right answers

now—order your copy today.

THE INDISPENSABLE
S0ccccoceccscccccvccccsccncocsce
o

RED BOOK...ONLY...

®
® Mail This Order Form to Your Parts Jobber Today :
® orsenddirectly to HOWARD W.SAMS & CO.,INC., o
® 2924 E. Washington St., Indianapolis 7, Ind. °
My (check) (money order) for $..... «... enclosed. :
0 Send...... RED BOOK(S) at $3.95 per copy. e
¢l understand that delivery will be made to me in ¢
September.) )
®
N Y1135 6000000000000 88000000 80006a0060803008030050 (4
®
®
G T T006000000 00060000003 60803030600000030000 P4
®
City.renueieennennrnronnnnnnss State...ovvennnnn Y
[
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30,000

SERVICE
TECHNICIANS
Read
RADIO MAINTENANCE

Every Month
Every day is

RADIO MAINTENANCE
day in your shop!

I RADIO MAINTENANCE
4560 Bloomfield Ave.,
Montclair I, N. J.

Please send me RADIO MAINTE-
NANCE for:

[0 2 years at $5.00

Ot year at $3.00
[0 Check enclosed
O Bill me later
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Address
City Zong
State
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99 MILLION PHILCO RADIOS!

pORTABLF
SATTIRY

... Yes, by far, here is your greatest market for
Tubes, Batteries, Parts and Accessory Products!

Cash in on America's preference for Philco. Sell genuine
Philco accessories and replacement parts. They are pre-
ferred by Philco owners. .. are known and accepted by
all radio owners for dependable quality and long life.

The comjlete Philco line of tubes, batteries, parts und acces-
sories—engineered for all radio makes and models—enables
you 20 concentrate on this ONE PREFERRED BRAND, avoid
duplicate stocks and overlapping lines, speed turnover, make
mare movey. Get complete facts from your Philco Distributor.,

ACCESSORIES RADIO PARTS
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Successiul
Servicemen

use
RADIO
MAINTENANGE

every day

pPrHOre RN NAF

RADIO MAINTENANCE is cnc of the most
valuable items among radio servicing tools.
Using the proper tools speeds up work—in-
creases profits. In every issue, RADIO MAIN-
TENANCE presents articles and departments
full of money-making ideas. Add it to your
previous issues and form a complete service
library. All your RADIO MAINTENANCE mag-
azines are designed to form a reference
library in themselves. Binders holding up to
18 copies each are now available for preserv-
ing your RADIO MAINTENANCE library —
don’t miss a single issue!

RADIO MAINTENANCE MAGAZINE

460 BLOOMFIELD AVE. MONTCLAIR 1, N. J.





