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Mallory Has the Most
Complete Vibrator Line

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

More Mallory vibrators are in use today than all other makes
combined. In the field of auto radio alone, four sets out of every

five carry Mallory vibrators as original equipment. Why?

Because Mallory is the world’s largest producer of vibrators—has
learned the “hard way” how to make vibrators. Because Mallory
has introduced many vibrator “firsts” . . . has patented more than
50 improvements . . . adheres to the strictest production stan-

dards in the vibrator industry.

These are good and sufficient reasons, too, why Mallory vibrators
make the best replacements. You can’t do betler, when you service
a set than to use a Mallory replacement.

See Your Mallory Distributor for a free copy of the
1947 Replacement Vibrator Guide

P. R. MALLORY & CO., Inc., INDLANAPQLIS 6, INDIANA
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“| find by comparison

there is no comparison-

PHOTOFACT is
by far superior
in all ways”

—E. S. Worthington, Jr.
Maplewood, Missouri
(In Radio Servicing Since 1929)

Hundreds of OLD TIME Radio Service
Men have made the same comparison,
and like Mr. Worthington they’ve
found helpful, time saving, profit mak-
ing, exclusive advantages in PH0OTO-
FACT that no other service can provide.

It’s like trying to compare an ency-
clopedia with a dictionary.

Make the test for yourself.

You’'ll find these EXCLUSIVE
PHOTOFACT ADVANTAGES

® MOST ACCURATE
Based on study of the actual equip-

Ask to see PHOTOFACT VOLUMES I INGS! And even RECORD CHANGERS
and II. Notice these points. The are completely diagrammed.

ment in our own laboratorids. same complete data always in the Put any other service beside PHOTO-
same easy-to-find location! BIg, FaCT and compare. Use PHOTOFACTS
’_ MOST COMPLETE CLEAR, ACCURATE PICTURES — each once—you’ll use them forever.
Griiesayou llktheselata) fiounheeds with its simple coding system—  Individual Set #21—available July
® MOST UNIFORM keyed for instant referc?nce to com- 15 at the same low cost of $1.50.
Data is always in the same place— p}ete.partg lists. Full alignment and Order Volumes I and II and t.he
easiest for fast reference. circuit data! DISASSEMBLY IN- current set from your nearest dis-
STRUCTIONS! DiaL Corp DRAwW- tributor, or mail directly to us.

® DIAL CORD DRAWINGS

For EVERY receiver.

® PRODUCTION CHANGES

The only service that is always up-to-
date.

® CODED SCHEMATICS

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

® PHOTOGRAPHS

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

*Reg. U. S. Pat. Off.

COMPARE ... and You'll Buy PHOTOFACT

nowaro w. § A M § & co. inc

INDIANAPOLIS 6, INDIANA

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

PHOTOFACT SERVICE

*“The Service that pays for itself over and over again”

e e . — — — — — —— — ——————— ————

PHOTOFACTS are based on OUR actual study of the
equipment covered. We ORIGINATE information—
WE DO NOT COPY IT. Every fact is quadruple
checked for accuracy. NO OTHER SERVICE COM-
PARES WITH PHOTOFACT.

PHOTOFACT VOLUMES I and II—the first 20 sets
of PHOTOFACT Folders—are now available. Think
of it! Almost 3800 pages, covering approximately
1800 NEW 1946 and 1947 models and chassis desig-
nations — yours for only $18.39 for each volume. If you
prefer drawer filing, order any or all of the 20 indi-
vidual sets of folders at $1.50 per set. Less than two
cents a model brings you this complete, up-to-the-min-
ute service.

HOWARD W. SAMS & CO., INC,
Indianapolis 6, Indiana

My (check) (money order) is enclosed.

Send

Address.
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TAKE A LEAT FROM THE OLD-TIME RIVER PILOT'S
BOOK...AND LET THE CURRENT HELP CARRY YOU!

ROFITS? SUCCESS? . . . You'll gain

them faster—and with a lot less effort
—if you keep your business craft in the
swift-flowing current of G-E product-
popularity.

It’s smart to install and sell G-E radio
tubes because they’re top-quality and the
world knows it. That's the impelling force
that backs up your efforts as a G-E tube
dealer—helps bring you new customers,
leads present clients to recommend your
shop to their friends.

Plenty of muscle, too, in the “lift”
you're given by General Electric along
promotion lines! The finest tube dealer-
aid material in the industry is supplied
for 1947. Also, your prospects see G.E.’s
full-color national electronics advertis-

GENERAL

FIRST AND GREATEST

NAME IN

ing in magazines read by millions—ad-
vertising that guides buyers straight to
your shop door.

Quality, reputation, strong and con-
tinuous promotion—these are high cards
in any business. They're yours for the
asking, when you install and sell G-E
radio tubes. They will make your sales
hand a winning one, with steady, ever-
growing volume and profits. Electronics
Department, General Electric Company, [
Schenectady 5, New York. &

L 4 * L 4
You want and nced Sales-helps Booklet
ETR-51, describing G.E.”s complete line of
displays and other promotion material
available to service-men and tube deal-
ers. Send for your free copy TODAY.

ELECTRIC

176-F7-86850

ELECTRONICS

RADIO SERVICE DEALER
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EDITORIAL

Petrille Squelch Boon To FM

Many FM broadcast stations have heen
all ready but have not gone into opera-
tion pending the Supreme Court’s de-
cision on the Lea “Anti-Petrillo” act. Now,
because broadcasters know they will not
be forced to pay salaries to many extra
musicians who mercly “stand-by,” their
FM stations will be opened. FM stations
in the main have been programming
phonograph recordings and but few have
carried the most popular so-called “big
name” broadcasts. FM’s two biggest
weaknesses have been inferior quality
(entertainment) programs and an in-
sufficient number of functioning stations.
The cause of both of these short-comings
was in great part directly traceable to
Petrillo’s edicts. We expect FM to now
boomn at a terrific clip from Coast-to-Coast
and in the smaller communities especially.
And, as all Service Dealers will derive a
great part of their livelihood from FM
in future, our iext section will concentrate
to a greater extent than ever before on
this relatively embryonie subject.

Qur Subscriber Survey

Within the past 90 days each of
“RSD’s” 19,000 subscribers reccived a
questionaire form from us. In it we asked
such questions as these: Do you own your
own Dbusiness or are you working for
someone? Does vour establishinent sell
such items as radio sets, appliances, ete.,
and does it operate its own serviee de-
partment, or is your firm engaged solely
in doing service and repair work? To
check the answers to the several questions
and then mail the form back to us in
the postage-paid envelope sent with it
takes only a few minutes at most. The
great majority of our subseribers gave us
1009 eooperation and complied with our
first request immediately. To those who
did not, we have sent a “Second Request”
and we sincerely urge you to give us the
data we ask for.

Frankly, by knowing what our sub-
seribers do, what type of business their
firm is engaged in, and all that — we
as publishers are greatly aided. Such in-
formation guides our editors so thev are
then able to provide better articles that
will prove more helpful to all our readers.
We thank eaeh of you for your coopera-
tion and promise that any information
you give is kept in strictest counfidence

and is wsed primarily in yvour own
inlerests.
Bright Outleok for All

Many “RSD” subscribers reside in

the rural areas where FM and television
are still ‘futures’. Yet these urbanites
can be complacent in the knowledge that
within five years upwards of four million
new homes must be buili and two and
a quarter million rural homes not hav-
ing modern electrical conveniences will
be wired. Yet from the battery maker’s
point of view prospects aren’t at all bad,
for the new 3-way and personal radios
reaching the field are being gobbled
up at an amazing rale. And for bobby-
soxers, eveun batterv-operated phono-
graphs are in the offing,

S. R. COWAN, Publisher
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Being a condensed digest of production, distribution and
merchandising activities in the radio and appliance trade.

Radios by Electronic Labs

One of a new line of radios being
made by FElectronic Iaboratories, Inc.,
Indianapolis (mark the first time the
fiirm has gone into large scale radio
production) incorporates an electric
“1ift” for the automatic record player.
When you want the record player, vou
simply push a button and presto—
there it is. The whole top of the radio
rises too so you've got a handy place
to put your record albums. P’ress the
button again and the record plaver is
gone.

With the brand name “Orthosonic”,
these new reccivers are keyed around
a special amplifier-speaker system per-
mitting individual adjustment of high
and low notes to suit the listener’s
preference.

Models range from the Chairside
combination with the built-in “eleva-
tor” to small table models. There’s also
a combination radio and intercom in
one for the businessman. But it's made
to look only like an intercom, in case
the boss wants to hear the baseball
games without letting the rest of the
office know.

Webster-Chicago is offering dealers a
sales aid in the form of a permanent
display case for the Nylon Phonograph
Needle. In clear plastic, it takes up
very little space, can be used on
counter, in show case or may be hung
on a wall. This display is furnished
free to dealers handling the Webster
Nylon Needle. Information will be
supplied by Webster-Chicago Corpora-
tion. 5610 Bloomingdale, Chicago 39,
Illinois.

Stewart-Warner Ups
Advertising

In the belief that 1947 will be “a
buyers’ year on radio sets’, Stewart-
Warner Corporation is “more than
doubling” its 1946 advertising and
merchandising program, according to
TLeo B. Pambrun, advertising manager
for the Radio division of the company.

“Anticipating that 1947 will be a
buyers’ year,” Mr. Pambrun stated,
“Stewart-Warner has planned an ad-
vertising and merchandising program
more than doubling the outstanding ef-
fort made for its dealers in 1946.
Displays, identification signs, and real
feature-selling literature are now in
preparation for the all-new models re-
cently introduced and full line sched-
ules have been released for color pages
i such national magazines as Satur-
day Evening Post, Colliers, Time, New
Yorker. Dealers will be well informed
of latest Stewart-Warner developments
via full page ads in all leading radio
and appliance trade journals; also
doubled down the line this vear will
be dealer merchandising aids. A com-
prehensive cooperative program in
newspapets and other local media, with
distributors and dealers participating
is included.”

Television Sets in the West

Beginning in March the first tele-
vision receivers to be introduced in
the Los Angeles area in substantial
quantities came in several carloads.

These sets feature the RCA Victor
Lye Witness Picture Synchronizer—
a new scientific development in tele-
vision receiver design which locks the
receiver in tune with the sending sta-
tion and greatly increases the steadiness
of the pictures. Demonstrations showed
that images received by these television
sets are of such brilliance that they can
be viewed comfortably in daylight or
in a normally lighted room. One of
the table models to be offered March
10 has a picture area of 23 square
inclies. The other presents a picture
52 square inches in size.

The former is priced at $250 in
walnut and $260 in blonde, the latter
is $375 in walnut finish. These prices
are exclusive of the company’s Tele-
viston Owner's policy which covers
cost of antenna and installation of re-

John
Philco Corporation, is awarded War
Department Certificate of Appreciation
by Lt. Col. Arnold T. Gallagher, Com-
manding Officer, Philadelphia Storage
and Issne Agency, Signal Corps.

Ballantyne (left),

president,

ceiver and antenna plus a vear’s serv-
ice and maintenance of the sets. This
policy is offered with the receiver for
a flat nominal fee.

Two other television receivers will
be introduced to this market later in
1947: a complete home entertainment
unit which incorporates a 52 square
inch television screen with standard
broadecast, I'M, and international short
wave radio, and automatic phono-
grapli. Another includes 3-band radio
reception and presents a television pic-
ture 300 square inches in size — al-
most as large as a newspaper page.

Jewel Radio S.M.

Don Ferraro, president of the Jewel
Radio Corporation, 583 Avenue of the
Americas, New York City, ‘announces
the appeointment of A. Earle Fisher as
sales manager. Mr. Fisher was previ-
ously employed for a year and a half
as West Coast Regional Manager for
merson Radio.

Operadio Sales Manager

Appointment of Arch Samuelson
as sales manager of the Operadio
Manufacturing Company’s Commercial
Sound Division, is announced by Fred
D. Wilson, general sales manager. Mr.
Samuelson has been associated 1vith
Operadio for several years as Mid-
West District Manager.

Joins Clarion Radio

Reau Kemp, sales manager of Clar-
ion Radio announces that C. H.
Hunter has joined the organization as
divisional sales manager for the South
and Southeastern territories. “Hap"
as he is known to the trade, has been
occupied in appliance merchandising
for almost twenty years. Most recently

RADIO SERVICE DEALER « JULY 1947



AND IT'S TIME TO

MAKE EXTR

AND GIVE BETTER SERVICE

TYPICAL CIRCUIT
OF AC-DC BATTERY

by Installing FEDERAL'S Miniature & NR\ s Somee e

Selenium Rectifier in AC-DC Portables W] shoving simeliciy of dhange from
to repluce the I'ECﬁfier .I.ube Type 40302625 Selenium Rectifier

BEFORE
n7ze

More portables are being used this summer than ever before—and you'll
have plenty of them coming into your shop for servicing. That’s your
opportunity to make extra money —and satisfied customers too — by S FiLamEnT
installing Federal’s Miniature Selenium Rectifier to replace the rectifier ri:-_—>
tube. For you not only make a substantial extra profit on each set— - 1' 1 8-
you give better service, because this Selenium Rectifier assures faster b-r.n VOLT aC-DC
starting on AC operation —less heating— longer life.

v

AFTER
Installation is simple—a few soldered connections, and minimum cir- SELENIUM RECTIFIER
cuit .changes. Though small in size, these money-making Miniature _}°.° v 5
Rectifiers embody the same refinements of design which have made I
Federal ““Center Contact’’ Selenium Rectifiers the standard of quality 3: FILAMENT
throughout the industry. 1_::
They are available through major job- e I ) 8-
bers from coast to coast — complete with 117 voLT ac-oc

instruction books and sales aids.

Federal Telephone and Radio Corporation

SELENIUM and INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey

research and engineering organization. of which the Federal Export Distributors: ~ International Standard Electric Corp., 67 Broad 5t., N.Y.C.

HEEPING FEDERAL YEARS AHEAD...is IT&T's world-wide In Canada: — Federal Electric Manufacturing Company, Ltd., Montreal.
Telecommunication Loborotories, Nutley, N. )., is a unit.
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AM PLUS FM
S0KC-210MC

MODEL 206
SISNAL GENERATOR
A v

AR OE I Wl
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The one word “greatest”” best describes new MODEL 906 Signal Generator
. . . greatest frequency range of 90 kec. through 170 mc. AM; 90 kc.

through 210 mc. FM . . . greatest calibration accuracy of 1% . . .greatest
output range — metered and continuously variable from less than 1
microvolt to over 1 volt . . . greatest freedom from strays . . . greatest

“buy” in history at only $89.90 net.

Exactly as the unequalled excellence designed and built into “VOMAX"”
makes it outstanding the preferred, truly universal v.t.v.m., so SILVER
engineering brings you in MODEL 906 a signal generator utterly
without equal.

"VOMAX"

NEW FLEXIBLE
PENCIL R.F. PROBE

For two years “VOMAX'' has stood
head and shoulders above all other
meters for a.c., a.f., if., r.f. and d.c.
voltage range . . . unequalled cur-
rent ond resistance ranges . . .
laboratory accuracy . . . high meter
input resistance . . . for real value.

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

NEW 16-PAGE CATALOG. Mdil o penny post-card for complete data on

these and cther new SILVER products . . . famous “SPARX” visual and aural signal
tracer, laboratory condenser/resistor tester, new amateur xtal-controlled all-band exciter,
80 thru 6 meter 40-wott pre-tuned frequency multiplier, transmitters, receivers, etc.

OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y Hbveat Stlier oo Frec

HARTFORD 3, CONNECTICUT

1240 MAIN ST..

{

i

-

he was district manager of the central
middle-west for Proctor Electric Com-
pany, and previous to that manager of
the Bendix branch at S. Louis. His
background is well suited to the assign-
ment he has taken for Clarion, since,
in addition to the connections above,
he represented one of the leading ra-
dio factories for a period of seven
vears.

Operadio Promotes Intercom

Operadio Manufacturing Co., St.
Charles, TIll, is releasing a sound

slidefilm entitled, “At the Speed of

4
Top picture shows compact con-
trols; lower cutaway shows details
of construction and chassis of the
Flexifone intercom control unit,

Light” to all distributors and dealers.
It is primarily directed at the con-
sumer, but is also suitable for sales
training and dealer meetings. The
complete story on Flexifone Intercom-
munication Equipment is shown in just
twelve minutes.

GE Television Plan

The new General Electric television
receiver and dealer appointment pro-
gram were presented in the Barnum
Hotel, Bridgeport, by David H. Fish-
er, radio sales Manager, General Elec-
tric Supply Corporation of Connecti-
cut. Model 801 is a direct view
instrument.

The theme of the meeting stressed
the necessity for dealers to have ade-
(quate service flacilities in order to
assure complete customer satisfaction.
This was described as more important
than the dealers’ ability to sell a quan-

[sce page 34]
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: L A SIGN OF SEND ;:éo\:?!s:mﬂ
B SUCCESSFUL SERVICING §

There are

Opportunities |
to WIN

RIDER
8@ MANUAL
CONTEST

'4,325
CASH

. PRIZES
Couch has all fifteen RIDER MANUALS AND

SERVICING

il

W. J. Couch & Company of Tullahoma, Tenn,, turers who made the sets. No one knows better ) EQU I PMENT
was recently featured in a national radio publica- than the manufacturer what procedures are best
tion because of the completeness of its servicing for his product. That is the foundation on which . 4
equipment. In the Couch shop, as in thousands of Rider Manuals are built. ‘i JUST TELL WHY
other successful servicing establishments, you'll Volume XV, covering sets issued during 1946, (in 100 Words or Lless) l
find all fifteen Rider Manuals in daily use. From plus some unpublished pre-war models, is the 1
no other single source is such data available. result of “Seventeen Years of Continuing Service HRIDER MANUAI.S ‘
Comprehensive servicing information is essen- to the Radio Servicing Industry™. It is full of
tial to shops called upon to service all makes and exclusive features. For example, the 520 *clarified- g MEAN
all types of radio receivers—of all ages. That's why schematics”, which break down composite dia- SUCCESSFUL SERV'CING" [
the first fourteen volumes of Rider Manual are so grams of complicated multiband receivers into l
time-savingly valuable to the average shop. These individual schematics of each circuit as it exists I That's all you need do. Nothing I
volumes alone cover the years when 82% of the with each turn of wave band or equipment switch. ;Zrb‘;:nr:m:i:giiimwwh- .:40 need
sets now in American homes were issued. (From With each Volume XV is the 200-page "‘How it i G onY oﬁ?c!ial gb-lonl:,l eObY':iUnr_

1920 to April 1942 inclusive.) Works" book, a guide to the theory of operation able from your parts jobber, in
And, the information on these receivers is the of new technical features in latest receivers. Vol- plain everyday English. The first 1

thing you write may win you one
of the 224 valuable prizes. Call
\ your jobber.

OFFICIAL, AUTHORIZED servicing data direct ~ ume XV also has all popular "Ham' communica-

from the service departments of the manufac- tion receivers, Scott receivers, Magnavox RA com-
binations and record player combinations. These

you find only in Rider Publications.

GET THE OFFICIAL ‘

Rider Manuals are an investment which keeps
pouring out profits for you. Those who bought ENTRY BLANK
‘ g :
VOL. xv Volume 1, 17 years ago, are still benefitting from FROM YOUR JOBBER

it. Be sure your shop has the Sign of Succeesful
JUST OUT! Servicing—all fifteen Rider Manuals. To DAY-'

2000 pages, plus

“H
":?(\’Nﬁff:. n Volumes XIV to VII (each volume) ... $1500 3§ ] 0 H N F R l D E R

Volume VI ... 11.00 ¢ -
$18.00 complete Publisher, Inc.

Abridged Manuals | to V (one volume)......
Record Changers and Recorders .................

404—4th AVE, N. Y. 17, N. Y.
Export Division,

. V Rocke International Corp., r
13 E. 40th St., New York City
Cable ARLAB t

MEAN SUCCESSFUL SERVICING —

e
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you can use it
anywhere!

Measvures voltage
resistance ... and current

BOUT THE HANDIEST METER in the service

field! In one instrument, for one price, you

get an electronic voltmeter, ohmmeter, and am-

meter . . . battery-operated 1o make it completely
independent of power-line sources.

Use it to test car radios, farm sets, railrocad
signal equipment, aircraft radio, industrial elec-
tronic devices . . . opens up hundreds of profit-
able new opportunities beyond the limits of
power lines.

With it you can measure both a-c and d-c volt-
ages to 1000 volts, resistance to 1000 megohms,
and direct current to 10 amperes. A new low-
cost, RCA crystal probe can be attached if you
want to make v-h-f measurements.

Most important, this instrument is easy on
batteries. They last up to 10 months in normal
service. A ncon pilot light flashes when the in-
strument is on . . . serves as a reminder to turn
the instrument off when not in use.

Linearity and stability are excellent.

Here is one of the best buys in test equipment
on the market today. We’ll be glad to send you
complete descriptive and price information on
this time and money saver. See it at your RCA
Test Equipment Distributor.

In Canada: RCA VICTOR Company Limited, Montreal
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LEVISION QU

L

If you believe you now have sufficient
technical knowledge and ability to install

and service television receivers - - here is a
SELF-TEST that will quickly and accurately
confirm or refute your opinion.

Every question in this examination is fundamental and basie.

Any radio technician who expects 10

engage in servicing or installing television receivers should be able to pass this quiz, or one of
comparable intensity, with a mark exceeding 80% even though the N, Y. Board of Education rates

65% as a ““passing grade”.

Try this quiz on yourself. Have your associates (t>chnicians only) do likewisc. It is educational and
provides fun, too. If you want us to publish more quizzes like this, on FM and other relatively new

phases of radio, let us know. Editor.

HERE ARE THE QUESTIONS:

Before starting the quiz, read the text in the box on the top of the néxt page. Alse carefully
read the ‘“‘Rules” outlined there. Allow 50 minutes maximum for the quiz. Unanswered questions

must be seored as having been answered incorrcetly. Check your watech — GO!

QUESTIONS 1 to 10

1. Television waves are:
a. Reflected from the ionosphere
b. Quasi optical
c. Refracted from the ionosphere

2. A reflector-director type of antenna
has a characteristic impedance of ap-
proximately ohms.

a. 300 b. 100 c. 20
3. A television antenna erccted at the
receiver should the transmitter.

a. be pointed towards

b. face broadside to

c. be directed at an angle of 45°
4. In order to match a 300 ohm an-
tenna to a 72 ohm transformer the
quarter wave matching section should
be ohms.

a. 300 b, 150 c. 72
5. A folded dipole has a characteristie

impedance of ohms,
a. 300 b. 150 c. 72
6. A half-wave dipole antenna has a
characteristic impedance of ohms,
a. 72 b. 150 c. 300

7. A half-wave six meter dipole anien-
na is approximately feet long.
a. 6 b. 12 c. 9
8. The typical television dipole an-

tenna is a antenna.
a. full-wave b. half-wave
¢. quarter-wave
9. Waves are no longer reflected from

the ionosphere at M.C.
a. 10 b. 20 c. 60

10. Maximum television distance cov-
erage between a tramsmiller antenna
900 feet high and a receiving antenna
100 feet high is miles.

a. 5 b. 50 c. 500

QUESTIONS 11 to 20

11. A ghost image separated from
the original image by %” on a tele-

vision screen represents reflections
from an object away.
a. 100 ft. b. 1000 fr. ¢. 5000 j1.

12. Transmission line resistance is
usually expressed by the following
term:
a. Impedance b. Resistance
c. Characteristic Impedance
13. The typical television antenna is

as

a. vertical dipole
b. horizontal dipole
c. vertical marconi
14. A dipole placed on one side of a
director favors reception from a direc-
tion:
a. on the side of the director
b. on the side of the dipole
c. from the ends of the dipole
15. The photo-sensitive material on a
mosaie is:
a. thorium b. graphite
c. caesium silver
16. A camera tube is usually called
ar ——
a. kinescope b. iconoscope
e. oscilloscope

17. Present day television standards
utilize transnussion,

a. 525 lines b. 441 lines e¢. 60 lines

18. Interlaced scanning is the process
whereby each line is:
a. interlaced with the next line
b. followed by the next line
¢. scanned alternately

19, The frame frequency is cy-
cles per second.

a. 30 b. 60 c. 15,750
20. The field frequency is ey~
cles per second.

a. 30 b. 60 c. 15.750

QUESTIONS 21 to 30

21. Blanking takes place during
a. the time in which the synch
pulses occur
b. the signal period
c. the time the trausmitter carrier
is zero

22, transmission is used in Eu-
rope.
a. negative

23.
country.
a. negative

b. positive c. neutral

transmission is used in this

b, positive e¢. neutral

24. During the retrace period the piec-
ture tube is:
a. disconnected from the circuit
b. blanked out
c. all white
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These are the actual Questions & Answers that were used recently |
in the “Examination of Radio Teachers In-Service Course” by the
| New York Board of Education

BEFORE ANSWERING THE QUESTIONS—READ THESE RULES:

There are 50 questions. After each question, pre-
ceded by a letter a, b or ¢ are optional answers.
But in each case only one of the answers is correet.
You are only allowed 50 minutes time in which to
mark the letter «, b or ¢ which vou believe repre-

Page 33.

sents the eorreet answer., For each correct answer to

RATINGS FOLLOW:

a question you are credited with 2 percentage points.
Thus 47 correct answers would give vou 949% or
36 correct answers would rate you 72% on the
examinalion. Answers to the questions are given on

1009, — Perfect, 90Y% = Excellent, 80%
Any score below 659 is failure. Tests

= Good, 70% Fair, 609,
must be completed within 50 minutes,

Passing

25. The controls the timing of
the vertical and horizontal pulse gen-
erators in the transmitter,

a timing unit

b. horizontal signal generator

c. vertical signal generator

26. The exact wave shape of the sig-
nal is developed in the:

a. Timing unit b. shaping uunit

c. keying unit
27. The different signals in a trans-
mitter are locked into position in the
final signal by the:

a. Timing unit b. shaping unit

c. keying unit
28. The D-C component changes:

a. the video reference level with
respect to the black level

b. the amplitude of the synch level

c. the amplitude of the white level

29, The synchronizing pulses:

a. trigger the horizsontal and verti-
cal generators simultaneously.

b. control the amplitude of the
pulses,

c. start the vertical and horisontal
scanning generators in the trans-
mitter and receiver at the same
respective times.

30. Negative transmission is the 1ype
in which:

a. The transmitted energy is in the
negative half of the cvcle.

b. The amplitude of the signal
varies directly with the amount
of light televized.

c. The amplitude of the signal
varies inversely with the amount
of light televized.

QUESTIONS 31 to 40

31. The video signal in the camera
tube is developed:

a. in the mosaic.

b. On the collector anode.

c. Across the load resistor con-
nected between the collector
anode and the mosdaie,

32. The collector anode receives its
electrons from:

a. the mosaic.

b. the second accelerating anode.

¢. the deflecting plates.
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33. The purpose of the electron gun
is to:
a. direct a stream of electrons to-
wards the collector plate.
b. direct a stream. of electrons to«
wards the mosaic.
¢. direct a stream of electrons to-
wards the deflecting plate.
34. Wide band-pass in television is
obiained by:
a. band-pass filters.
b. overcoupled transformers.
c. high L/C ratio resonant circuits.

35. The mosaic in an iconoscope
camera tube:
a. emits secondary emission elec-
trons from its light struck areas
when bombarded by electrons
front ‘the electron gun.

b. stores electrons when light
strikes it.
c. emits secondary emission elec-

trons from its dark areas when
bombarded by electrons from
the electron gun.

36. The purpose of the R-F stage in
a television receiver is to: ,
a. increase the gain substantially.
b. improve image frequency rejec-

tion.
c. provide wide-band response.

37. The gain of an R-F stage in a
television receiver is approximately:

a. 1 b. 10 c. 100
38. The R-F tuning circuit is aligned
for maximum response at:

a. the audio carrier

b. the video carrier

c. in the middle of the band
39. The purpose of the oscillator
vernier tuner is to:

a. compensate for oscillator fre-

quency drift

b. adjust the oscillator at the low

frequency end of the band

c. adjust the oscillator at the high

frequency end of the band
10. The frequency difference between
the video carrier and the audio car-
rier is:

a. 8.25 M.C.

c. 1275 M. C.

b. 1.5 M.C.

QUESTIONS 41 to 50

41. The LF. sound rejector circuit is
tuned to:

a. 8.25 M.C.
c. 12,75 M. C.

42. In vestigial side-band transmission
the side band frequencies are
climinated.

a. lower b. higher c¢. middle
43. The broadcast television signal
contains twice as much energy at the
modulating frequencies.

a. lower b. higher c¢. middle

44. In order to compensate for the
unequal energy values contained in
the transmitted television signal at the
various modulating frequencies the re-
ceiver I-F response characteristic is
adjusted to 50% of the maximum
at:

b. 150 K.C.

a. the audio carrier
b. video carrier
c. middle of the band

45. The video R.F. is in fre-
quency than the audio R.F.
a. higher. b. lower

c. neither higher nor lower

46. The video LF. is in fre-
quency than the audio LF.
a. higher b. lower

c. neither higher nor lower
47. A V.C. circuits used in sound
broadcast receivers cannot be used in
television receivers because:
a. the amplitude of the average
carrier varies,
b. negative transmission is em-
ployed.
c. positive
ployed.
48. A parallel resistor across a tuned
cirewuit the band-pass.
a. broadens b. sharpens
c. neither broadens nor sharpens
49. A parallel resistor across a tuned
cireuit the band-pass.
a. increases b. reduces
c. neither reduces nor increases.
50. Peaking coils are used in
cireuits.
a. LF. circuits b. R.F. circuits
c. Video amplifier circuits

transmission is em-




HIZ present carrier {frequency

band assigned to FFM extends
from 88 to 106 megacycles. The 106
to 108 megacycle range is set aside
for facsimile and is not in general use
at this time. Figure 1 shows the spec-
trum location of the new VHE I'M
-and facsimile bands with respect to the
standard broadcast and short wave
band. The prewar I'M band, (41 to 44
mc), also is shown in the spectrum
chart for comparison purposes. The
dial scale shown in this illustration is
that of the Westinghouse Model H-
119 AM-FM receiver, which is to be
«liscussed later in this article.

Figure 2 shows, at this very-high-
frequency range, how propagation of
radio waves follow more or less op-
tical laws as compared with the stand-
ard broadcast range from 540 to 1600
kilocycles used in AM systems. Brief-
ly, this means that the radio waves act
somewhat like light waves and “line-
of-sight” wave propagation plays an
important part. Under ideal conditions
the terrain between the transmitting
and receiving antennas should have no
continuous obstructions such as large
buildings, hills, etc. In actual practice
ideal conditions are seldom realized.
Frequently, very good I'M reception
may be obtained under conditions
which according to the “line-of-sight”
theory would make reception impos-
sible. However, in general, the VHF
wave propagation theories are true and
a good understanding of the character-
istics of the new frequencies will be
helpful, particularly in the “tough” lo-
cations remote from the I'M trans-
mitters.

According to the accepted theory,
the electric field intensity of the M
wave varies inversely with the square
of the distance from the transmitting
antenna to the receiver. For produc-
tion of a true frequency wmodulated
signal to he passed on to the discrimi-
nator in the receiver, a good husky
signal at the limiter grid is an abso-
lute necessity. Unless there is a signal
of suthicient strength to saturate’the
limiter, amplitude signals will be
passed on to the discriminator, result-
ing in very poor tone quality and dis-
torted output. This requirement prac-
tically dictates the use of a good, well-
clevated outside antenna.

FM ANTENNA
FUNDAMENTALS

The design of a suitable antenna for
receiving I'M  waves might seem 2
very simple problem. Actually, how-
ever, a number of factors are involved.
Let us examine these factors from the
practical design standpoint.

*The basic parts of this series are published
by courtesy of Westinghouse Elec. Corp.

Home Recciver Div, whose Dbrochure ‘‘Radio
Service School” is a course in itself on FM.
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FREQUENCY

Frequeney Modulation is just coming into stride.

Here, in part I of a series, we eover FM antenna

fundamentals and signal shifting effeets.*

EM. RECEIVER

The antenna input impedance deter-
mines the value of the r-f voltage de-
veloped across the dipole gap (load
impedance) inasmuch as the voltage
developed is determined by the values
of the current flowing and the load
impedance at that particular instant.
It may be expressed mathematically
by Ohmy’s law for alternating current:

where |7 and I are the r-f voltages and
currents, respectively, and Z is the
impedance at the center of the dipole
at any given instant. The impedance
may be expressed as
Z=vRFIX

where R and X are the antenna input
resistance and reactance, respectively.

In a hali-wave antenna, resonant to
a fived [requency, the current is a
maximum at the center and zero at
the ends, while the voltage is a maxi
mum at the ends and a minimum at
the center. For this half-wave resonant
dipole, then, the impedance varies
along the antenna and is minimum at
the center and maximum at the ends.
For a hali-wave dipole, resonant and
isolated in free space, the impedance

www.americanradiohistorv.com

FM.
TRANSMITTING
"STATION

DIRECT WAVE

e ——-——

F.. RECEIVER

at the center is approximately 73 ohms
and approximately 2500 ohms at the
ends. The intermediate points between
the center and each end have inter-
mediate values of impedance. The 73
ohims impedance at the center repre-
sents the vector magnitude of the ef-
fective resistance and a small residual
reactance; however, for all practical
purposes it may be considered a pure
resistance. For single, fived frequency
operation, then, the transmission line
should present a characteristic imped-
ance to the center of the dipole, equal
to the dipole center impedance, or, in
other words, the characteristic im-
pedatce of the transmission line should
be 73 ohms. But wait! Don't jumnp to
any conclusions! \We are now talking
about a half-wave antenna resonant to
a single frequency. I'or I'M we have
entirely different conditions.

SIGNAL SHIFTING
EFFECTS
The FM signal is constantly shifting
in frequency with applied modulation.
So far as the impedance value is con-
cerned, the effect is exactly the same
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MODULATION

PART 1
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Figure 1-—The specirum location of the new VHI-FM hands and
relative band posttions on Westinghouse Model 119 AM-FM Receiver

as would be encountered if the fre-
quency were fixed and the length of
the dipole were varied. At frequencies
higher than the resonant frequency of
the antenna, the dipole acts as induc-
tive reactance and at frequencies lower
than its resonant frequency its acts as
a capacitive reactance. Remember that
the center impedance value is equal to
the square root ol the sum of the
squares of the resistance and the re-
actance. In short, as the signal fre-
quency swings back and forth across
resonance, the impedance value “trav-
els” up and down its scale of values
for the single I'M signal. Furthermore,
we are not interested in receiving only
one FM station—we wish to receive
stations all the way across the FM
hand. Most ideas for leveling out the
extreme impedance values encountered
at the band edges are too costly for
anvthing other than certain comimer-
ctal applicatiouns. For ordinary FM
reception, a good compromise can he
etfected by making the dipole elements
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large in diameter, overlapping them
slightly at the center and selecting the
correct resonant frequency length.

DETERMINATION OF M
ANTENNA LENGTH

If reception of programs from only
one I'Ml station is desired, the dipole
elements would be cut to a half-wave
length at the center or unmodulated
carrier frequency according to the
formula:

5540

Length of half-wave (inches) = -

Freq.(mnc)
In a practical installation, however,
reception of more than one FM sta-
tion is desired. Thus the length of the
elements must be cut to some inter-
mediate frequency which will give a
satisfactory response at the extreme
ends of the band and yet keep the
standing wave ratio (mis-match) of
the transmission line between the di-
pole and the receiver input, to the
minimum. In general, the frequency to
which a broadly resonant antenna is

cut, is equal to the geometric mean of
the frequency extremes of the band to
be covered. FFor the 88-106 megacycle
band, the frequency at which the an-
tenna should equal one half-wave is:
Frequency in MC = +,/88+106 = 97 wic.

The actual length of the elements,
in inches, according to the above for-
mula, is:

55
Length —— = 57.1 inches

97

Like most other practical applica-

tions of electrical theory, however,
is necessary to modify the actual ele-
ment length for maximum efficiency
across the FM band. In order to ob-
tain a semi-broad-band characteristic
in the Westinghouse Stratovision FM
antenna, the two elements overlap at
the center insulator. It was found
necessary to increase the overall dipole
length, end to end, to 62 inches to
compensate for this physical charac-
teristic.

Figure 3—Note how the elements of
the dipole overlap at center in West-
inghouse Stratovision antenna

FM TRANSMISSION LINE
IMPEDANCE

As mentioned above, the impedance
at the center of an FM receiving di
pole antenna cannot be stated as any
given value. In actual practice it varies
anywhere from 68 ohms to 1000 or
1500 ohms, depending upon the length
and diameter of the dipole elements
and the portion of the FM band to
which the receiver is tuned. It is ob-
vious that no fixed value of trans
mission line impedance can be select-
ed and matched to the center of the
antenna. It i1s necessary to select some
“happy medium” value which will op-
erate most efficiently over the entire
M band., Due to the rather high
standing wave ratios encountered at
the band extremes, the transmission

[see page 32]
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Automatic Gain Control

The Automatie Gain Control cirenits of commercial televi-

sion reeceivers vary considerably. This article analyvzes the

circuits most likely to be encountered in present-day work

UTOMATIC gain control

(A.G.C)) is comparable to auto-
matic volume control (A.V.C.) inso-
far as it maintains the amplitude of
the incoming signal at a constant level.
A fading audio modulated carrier in
a receiver without A.V.C. results in
a reduction in volume. A fading tele-
vision signal in a receiver without
A.G.C. results in an unstable picture.
This is because the amplitude of the
synchronizing pulses at which the pic-
ture tube has Dbeen adjusted is no
longer maintained by the incoming
signal.

REVIEW OF A.V.C. ACTION

For purposes of comparison, the
method of obtaining A.V.C. in audio
modulated transmitters and receivers
will be briefly reviewed. The wave-
form of a transmitted signal showing
the relative amplitudes and positions

by S. L. MARSHALL

of the audio and r-f carrier compo-
nents oi a typical broadcast signal is
shown in Fig. 1.

A typical high-level plate-modulated
transmitter output stage and its devel-
oped amplitude-modulated waveform is
illustrated in Fig. 2. Since the carrier
voltage is in series with the audio volt-
age, the amplitudes of both signals are

additive. This applies to the negative

as well as the positive values. There-
fore, waveshape (a) added to wave-
shape (#) produces waveshape (c).

During the process of demodulation,
or detection, in which a typical circuit
such as the one shown in Fig. 3 is
used, the action is as follows:

The modulated carrier is impressed
on the diode rectifier so that a recti-
fied modulated carrier, which is a
pulsating D.C., appears across the load
resistor R,. See Fig. 3b. The time-
constant of R; and C, is such that the

A.F. SIGNAL
AMPLITUDE

MAXIMUM
VALUE OF
MODULATED
CARRIER

AMP. -

UNMODULATED
CARRIER-
AMPLITUDE

Figure 1

» MODULATED CARRIER

audio variations are no longer effective
and only the average value of the rec-
tified signal appears at point B. This
is always equal to the amplitude of the
carrier irrespective of the audio modu-
lating components. For this reason the
d-¢ component developed at point B
depends only on the strength of the
unmodulated carrier.

TELEVISION CARRIER
WAVEFORM

Counsider now a typical television
transmitter output circuit, shown in
Fig. 4. Observe that the video modu-
lating impedance, L, and R,, is the
source of grid bhias for the power out-
put stage. The grids of this stage are
biased by the voltage drop across this
impedance, which is also the plate load
impedance of the modulating tube.
This bias is adjusted so that with no

*HIGH-LEVEL AUDIO

CARRIER
VOLTAGE

AMPUITUDE - MODULATED TRANSMITTER.

VOLTAGE

(b)

Figure 2
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Circuits inTelevision Sets

signal at the grid of the modulating
tube the maximum R.IF. power is de-
veloped in the output circuit. Let us
assume that this condition obtains be-
tween points 1-2 in Fig. 4d.

Suppose now that the video signal
is applied at the input terminals. Or-
dinarily the polarity of the synchro-
nizing peaks (black level) is positive,
as shown in Fig. 4a. At this point in
the transmitter a suitable circuit ar
rangement inverts this relationship and
the white level is made positive with
respect to the synch peaks. See Fig.
4b. \s a result, the bias on the modu-
lating tube is not changed by the synch
pulses since the amplitude of these
pulses at this point is almost zero,
whereas an increase in white level
makes the grid more positive. The
corresponding plate voltage on the
modulating tube increases in a nega-
tive direction as the white level in-
creases.

This same voltage is directly ap-
plied to the grids of the power tubes.
For this reason the synch pulses of
the video signal produce no change
in the “C” bhias on the power tubes
and no change in the power output of
the composite carrier. On the other
hand. as the video signal approaches
the white level the “C” bias on the
power tubes is increased, and the total
power output of the carrier is reduced.
Thus, for an absolute white picture
element the power output is practically
zero. This is shown in the interval
3-4 in Fig. 4d. In this manner the
synch pulses are maintained at a con-
stant amplitude corresponding to the
amplitude of the unmodulated carrier.

The conclusion arrived at from this
analysis is that the average video car-
rier cannot be used as a reference level
for A.G.C. since it changes constantly
with the video signals. However, the
amplitude of the synch pulseg is con-
stant, and for this reason it may be
used as a reference level for A-G-C
purposes.

VIEWTONE MODEL VP
101A

A-G-C circuits vary considerably
in various commercial television re-
ceivers. A rather simple circuit is used
in the Viewtone Model VP101A. This
is shown in heavy lines in the sim-
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D.C.COMPONENT DUE TO CARRIER

{c) DETECTION

MODULATED

DIODE
RECTIFIER

CARRIER

RECTIFIED
MQDULATED
CARRIER,
PULSATING D.C.

Figure 3

plified diagram illustrated in Fig. 5.

The initial point of development of
this voltage is at point (A) where a
portion of the i-f signal is fed into
diode, D,, of the dual-diode 7A6 tube,
via the coupling capacitor C,. An in-
coming signal will develop a diode
current across R; and R.. The direc-
tion of the rectified signal appearing
across R; makes the polarity of point
(B) negative with respect to ground.

The a-g-c flter consists of C, and
Ra. All frequencies down to the lowest
video modulating frequency will be

MODULATING TUBE

R.F.CARRIER

Sg¢nch. Synch.

¥ White level
White level l # T
e Synch. Synch.

(A) (B)
ORIGINAL INVERTED
VIDEO SIGNAL VIDEO SIGNAL

almost completely by-passed by C..
Furthermore the amplitude of the
peaks, corresponding to the synchro-
nizing pulses, determines the a-g-c
voltage on the control grid of the
6AC7 converter tube.

Observe that in this circuit, the
a-g-c voltage is applied only to the
converter. In the other receivers to
be described this control voltage is ap-
plied also to one or more of the video
i-f and r-f stages. It should also be
noted that in this receiver the time
constant of C, and Ry which is rela-

PCWER TUBE

OQUTPUT

VV0000000000

COMPOSITE /
CARRIER 8 VIDEO
SIGNAL

Figure 4
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tively long compared to the duration
of a synch pulse, is obtained by using
almost identical values of resistance
and capacitance emploved in sound
amplitude-modulated a-v-¢ circuits. A
somewhat different ratio of R and C
is found in other television reccivers.
The reasons for this will be discussed
when these receivers are analyzed.

R.C.A.—MODEILS T.R.K. 9
AND T.R.K. 12

The a-g-c circuit of the TRK 9 4nd
TRK 12 is shown in Ffig. 6. In this
diagram the signal is converted into a
peak pulse by the a-g-¢ rectitier, and
amplified by a d-c amplifier stage. The
a-g-c voltage for the video i-f and
r-f stages is derived from the voltage
drop across lhc plate load resistor, R..
in the final a-g-c stage.

The SIgnal th(lt gives rise to this
voltage appears first at point A, from
the last video i-f stage. The second
detector diode circuit consists of the
full-wave video i-f transformer sec-
ondary L., the contrast control across
which most of the rectified signal is
developed, and the peaking coil cir-
cuit, L.-R5. The rectified signal ap-
pearing at point, B, is directly coupled
into the following stage which is made
up of one hali of the 61°8(s.

The terminal voltages of this tube
are such that it is essentially a peak
rectifving device. and responds only
to the svnchronizing pulse components
of the signal. The 1 mid. condenser, C.
in the cathode circuit of this tube
maintains the amplitude of these rec-
tified pulses at a constant value, so
that the voltage appearing at point,
_, due to the signal, is essentially d.c.
and proportional to the peak values
of the incoming signal.

We now proceed to amplify this d-c
voltage by means of a d-¢ amplifier
stage consisting of the sccond half of
the 61'8G tube and its associated re-
sistors and condensers. It will be oh-
served that the grid of this tube is
returned to —23 volrs, and the cathode
to —33 volts. This mukes the grid

10 volts with respect to the cathode,
and, for zero signal, effectively biases
the grid to cutofl. For this reason no
a-g-¢ action takes place until the sig
nal voltage is high enough to over-
come this initial bias. Thus, a certain
amount of delaved A.G.C. is obtained.

The plate load resistance, R,, of this
tube is returned to a point, —2 volis,
with respect to ground. Since this tube
s at cutoll during conditions of
signal input, no voltage appears ini-
tially at point, L, until a substantial
signal occurs. The plate current that
results due to this signal makes point,
E, of the plate load resistance, nega-
tive with respect to its lower end. This
voltage is then applied to the video i-f
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and r-t stages through the a-g-c tilter, the a-g-c voltage action takes place.

R, and C..

Observe that the values of the a-g-c
filter in this circuit are .5 mfd. fo
the capacitor, and 220,000 ohms {for
the resistor. Although the time con-
stant for this combination, t = RC, is
essentially equal to the time constant
of a .05 mid-2 meg resistor combina-
tion, greater filter effectiveness is ob-
tained by using a higher value of
capacitor, This 1s important m video
circuits because a substantial part of
the synch pulses on which A.G.C. de-
pends occurs at frame frequencyv—30
cycles per second.

GE-HM 225B and
HM 226B

\ simplified version of the a-g-c
circuit of the G.E. #HM 225B and
#HM 226B receivers is shown in
Fig. 7. One diode ol the 6116-2nd de-
tector is utilized as the video detector,
and the other as the a-g-c¢ rectifl-
er. The unconventional arrangcment
shown in this hgure is primarily due
to the last video i-{ transformer being
connected to the cathode of the 6116
rather than the plate.  However, it
really makes no ditference, m a sevies
rectifier circuit, which side of the tube
is connected to the source of A.C.

Observe that the contrast control
position varies the relative negative
amplitude of the a-g-c plate with re-

The diode load resistor, R, across
which most of the a-g-c¢ voltage is de-
veloped is connected so that, when a
signal of sufficient amplitude to cause
diode current is present, the diode
plate end of the resistor becomes more
negative with respect to ground. The

VIDEO
4th LF. 2nd, DET,
6H6
-—
+
1000
CONTRAST
-4
10,000~
10,000
- o

Figare 7
high side of the a-g-¢ filter is con-
nected at this negative poiut.

A.G.C. is commanding increasing
attention 1rom television receiver de-
signers because of its action in main-
taming the signal level constant. The
newer models contain circuits which
are comparatively elaborate with their

spect to the cathode, so that some predecessors. These will be discussed
measure of delay takes place before n a subsequent article.
[ AMP.
CONTRAST CONTROL~ e 220,000, Tfidv 'RD.EO
: \\ AG.C. BUS
A.G.C. RECT. AGC. AMP
Y2 6F8G Y% 6F8G (E)WT
(C)
Rz
/ /I s .-470,000 =
2nd. DET. fg’ x R3 | i sso,ooo
L I = -
20"-L 22,000 = A
+ .005 l 000"
h = =33 ~23

Figure 6
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SYLVANIA PRESENTS: Personal Business Forms
and Stationery for Time- and Money-Saving

EFFICIENCY!

The special business forms shown on this page are ration of this material was simply this: to offer
items essential to a carefully planned, systematic radio servicemen the advantages of these time-
radio service shop. Sylvania’s aim in the prepa- and money-saving helps at the lowest possiblc cost.
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these neat, impressive forms and stationery on your service {rom coast to coast ! To profit from
the home [ront, Sylvania’s extensive adver- this national sales campaign, use the tested
tising—in Life, Collier’s, Saturday Evening personal sales aids shown.

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

SYLVANIAW ELECTRIC

MAKERS OF RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES: FLUORESCENT LAMPS. FIXTURES, WIRING DEVICES: ELECTRIC LIGHT:§ULBS
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Using A Conventional Signal
Generator for FM Alignment

EFORE attempting to align an

FM receiver the technician
should be familiar with certain facts
related to its transmission and recep-
tion. Those pertaining to general I'M
transmission are:

1. The broadcast irequency spec
trum lies between 88-106 nic.

2. The f{requency deviation of the
carrier is linearly proportional to the
amplitude of the audio component,
varying between 0 to 75 ke. {or corre-
sponding percentages of modulation be-
tween 0 and 1009%. This is shown
graphically in Fig. 1.

3. The rate at which the carrier de-
viates back and forth from its central
frequency depends on the frequency
of the audio signal. Thus, if the carrier
deviates from its central frequency 400
times per second the corresponding
audio signal has a frequency of 400
cycles per second.

4. The amplitude of the carrier is
constant irrvespective of frequency or
amplitude of the audio modulating sig-
nal. This is in contrast with a con-
ventional amplitude modulated signal
in which the amplitude of the carrier
is alfected by the amplitude of the
audio signal, and the rate at which
the amplitude of the carrier varies de-
pends on the frequency of the audio
signal.

The FM receiver is invariably a
superheterodyne containing the con-
ventional r-f, oscillator, i-f, second de-
tector, and audio stage or stages. ow-
ever. certain circuit features ave
contained in the receiver which are
designed to eliminate noise and static
and to enable the reconversion of the
I'M signal into an audio signal. The
receiver characteristics are as follows:

1. The r-f and i-f transformers must
be capable of amplifiving without at-
tenuation frequencies that are 100 ke
on either side of the resonant frequency
of the carrier. This is generally ac
complished by using overcoupled tuned
circuits, loading resistors connected in
parallel with tuned circuits, or both.
See [Fig. 2.

2. A special circuit is included to
remove all amplitude modulated sig
nals.  These signals are usually the
result of static, both man-made and
natural. This circuit is called a Lini-
iter, and doces exactly what the name

18

Although sweep frequency signal gemerators are prob-

ably most adaptable for aligning FM receivers, this ar-

ticle describes how less costly conventional (ype signal

generators can also be used for such alignment work
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Figure 1

mmplies; that 1s, it prevents signals of
amplitude limits over a certain pre-
determined value from cntering the
second detector. Since the I'M signal
itself has a constant amplitude it is
not affected by the limiter. On the
other hand, static and noise, which arc
generally characterized by pulses of
short duration and high amplitude are
etfectively reduced by the action of the
limiter. Fig. 3 shows graphically the
action of the lhuiter in clipping high
amplitude pulses.

3. The second detector stage follow

KC BELOW RESONANGE @— f,— KC ABOVE RESONANCE
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REQUENGY_RES

FIE

FFECT OF RESISTANCE LOADING ON
EREQUENCY RESPONSE
QF |F _TRANSFORMER

G
F. TRANSFORMER

_~—R=4000 O

fo—= K

Figure 2

ing the limiter contains a special cir-
cuit, the function of which is to convert
the frequency deviations into ampli-

LINEAR PORTION | —
OF PLATE
CHARAGTERISTIC — 4

__—SIGNAL
PLATE
CURRENT Ip

e

5‘ SIGNAL GRID
<L VOLTAGE , £
™
> B e

em IS MAXIMUM VALUE OF GRID SIGNAL
THAT PRODUGES LINEAR PLATE GURRENT
RESPONSE IN PLATE GIRCUIT,OR NO Li-
MITING AGTION. LIMITING ACTION OGCURS

WHEN THE SIGNAL AMPLITUDE 1S HIGH .
SEE FIGURE AT RIGHT.

NEW  SIG-
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S BT
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Figure 3
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when you order a

STANCOR product

you order the

FINEST

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

sandardize 0 STANCOR "2 TRANSFORMERS

STANDARD TRANSFORMER CORPORATION < ELSTON, KEDZIE AND ADDISON, CHICAGO, ILL.
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tude variations. Commonly referred to
as the discriminator, it contains a
transformer which has a center-tapped
secondary. The dual-diode detector
tube in conjunction with the center-
tapped secondary results in 1ull wave
detection. However, in addition to the
induced signal that appears in the sec-
ondary, an out-of-phase signal irom
the primary is injected into the sec-
ondary as shown in Fig. 4 resulting
in signals on both diode plates which
are the vector sums of the induced and
mjected voltages in series.

At an incoming carrier frequency
which is in resonance with the secon-
dary the vector sums of the voltages
in hoth halves of the secondary ave
equal (sec I'ig. 5a), and the rectified
voltage drops across the diode load
resistors R, and R, cancel cach other.
No audio voltage is therefore present.
As the carrier {requency is increased
due to the influence of an audio signal
one of the vectors increases in mag-
nitude and another decreases as shown
in Iig. 5b. This results in unequal
voltages appearing at the diode plates
and a resultant voltage across the two
diode load resistors. The correspond-
ing frequency deviation of the carrier
in the opposite direction due to the
same audio signal produces a voltage
across the diode load resistors of equal
amplitude but negative polarity. See
Fig. 5c. Thus, an a-c voltage is pro-
duced across the diode load resistors
the amplitude of which is proportional
tfo frequency deviations of the carrier

€407 1F Anp
1832

(the amplitude of the modulating audio
signal). and the firequency of which
is proportional to the audio frequency
component in the carrier.

With this hackground of knowledge*®
pertaining to the operation of an [N
recciver it hecomes a relatively simple
matter to realign its stages with the
cquipment outlined at the outset of this
article. For purposes of illustration we
will consider first the alignment of the
Stromberg-Carlson No. 425 receiver,
the schematic of which is shown i
Fig. 6. The instruments used in align-
ing this receiver were a  Precision
Series E-200-C signal generator and
a Supreme No. 592 VOM.

ALIGNMENT PROCEDURE

The first step is to align the pri-
mary and secondary trimmers of the
discriminator transformer. To do this
connect the output cable of the signal
generator hetween grid and ground
of the limiter tube. If two limiter tubes
are used the signal generator is con
nected across the grid circuit of the
sccondd lintiter tube. The VOM is now
connected across both cathodes of the
discriminator. A VTVAM may also be
used for this purposc. With the signal
generator set for an unmodulated sig-
nal at the i-f frequency specified by
the manufacturer, the Primary trim
mer s first adjusted for Maxrminm
output on the indicating meter. Fol
lowing this the Secondary trimmer is
adjusted for Minmnmn output on the
meter scale. It mayv be found that when
adjusting the secondary three positions
of the trimmer will result in a mini
mum reading. The correct position is
the one where a slight rotation of the
trimmer 1 cither direction of the
minimum position increases the meter
reading.

*Complete details on FM receiver circuits and
their functions are covered in the series of

articles:  “I'requency  Modulation”™  currently
appearing in Rapio SExvicE DEALEk.

6acy i€ aue 6397 LwTLR
852

The VOM is now connected in se-
ries with the ground return of the gvid
resistor of the limiter, with the mstru-
ment set at the most suitable micro-
amp range. [f a VTVM is used the
meter is connected across this grid
resistor, using the lowest scale that
will render satisfactory readings. The
1-f trimmers of the various stages are
now aligned for maximuwm  output
starting with the last i-f stage and
proceeding to the first as in the con-
ventional superheterodyne. The setting
of the signal generator must not he
disturbed from the original position
ol the dial setting where the original
discriminator adjustments were made.

In some receivers it will he found
that the i-f transformers are over-
coupled to obtain a broad band-pass
characteristic. When aligning this tvpe
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20

2 R-26
2150007 tu
.

are re-

sistance loaded for the purpose of providing
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Figure 7

of i-f transformer it will be found that
two consecutive peaks are obtained
when each trimmer is rotated. The
procedure in this case is to adjust each
trimmer for a dip between these peaks.
This occurs when hoth adjustments
result in the sanmie output meter read-
ings. It 1s advisable at this point to
repeat all the foregoing adjustments,
starting with the discriminator and
ending with the first I.F. This is to
insure symmetry of response in the
discriminator and in the 1-f stages.
In order to check response symmetry
in the i-f stages, the signal generator
is shifted 50 to 100 k¢ on cach side
of resonance, at the same time ohserv-
ing the grid current in the limiter
stage. Symmetrically aligned i-f trans-
formers will give fairly equal but op-

It will be observed that the pro-
cedure varies insofar as the discrimi
nator transformer is first detuned,
thereby permitting all adjustments to
be observed on the ineter connected
across the diode cathode connections
of the discriminator. This is a time-
saving procedure. Notice that the final
adjustment is made on the discrimi-
nator transformer,

FM Ratio Detector Alignment

The alignment of FM receivers eni-
ploving ratio detectors, an example of
which is shown in the partial sche-
matic of the Farnsworth GK-140 in
Fiy. 8, is comparatively sinmiple. This
is illustrated in following alignment
procedure recommended by their serv-
ice department:

lZquipment necessary: R-I°
Gencrator and VTVM

1. Connect VTVNM irom ground to
audio lead of ratio detector (discrimi-
nator). Connect generator tuned to
10.7 mc to grid of third FM i-f tube
through .01 mfd capacity. Use mini-
mum signal necessary for good indi-
cation i all following:

2. Turn secondary slug of ratio de-
tector transformer (top slug) out as
far as 1t will turn.

3. Tune primary for maximum out-
put.

4. Connect generator to grid of sec-
ond FM i-f tube.

Signal

€HE
RATIO DETECTOR
FM. AVC.

Figure 8

5. Tune primary and secondary of
third FM if transformer for maxi-
mum output.

6. Connect generator to grid of first
FM i-f tube.

7. Tune primary and secondary of
second FM i-{ transformer for maxi-
mum output.

8. Connect generator to converter
erid through 10,000 ohm resistor and
.1 mid capacitor.

9. Tune primary and secondary of
first Al i-f transformer for maximum
output.

10. Tune secondary of ratio detector
transformer for zero or minimum out-
put.

11. The FM i-f system should now
be aligned. Tuning the sigual genera-
tor equal amounts on each side 10.7
me should produce equal deflections ot
opposite polarity on the VIVM. De-
flections unequal by more than 10 per
cent or so indicate inaccurate align-
ment.

p_)ositc readings for cql_ml and opposite TABLE |
frequency deviations from resonance. - e —
The li ity of th e A EoT W CONNECT S1GNAL ADJUST
¢ linearity of the discriminator is STEP GENERATOR DIAL
TR S et IO )R FREQUENCY SETTING
checked in a similar manner, the volt- e
meter being connected now across both 1 Set Phono-Band switch to “F.M."
diodes of the discriminator. A typicul 2 Detune secondary trimmer of discriminator transformer.
deviation graph for a discrinunator 3 65G7, 2nd i-f, con- NSO IATED 88 me Mol [7e_pi e ories
St s shomm i g 1 Fol ot Biceue Ho-tne EEO Ry
v m m a - .
itor
] i 1 i 1 4 6SG7, lst i-f, con- UNMODULATED 88 mc 10:7 mc secondary and
Allgnlng OSCIIIOtOI' Cerult trol grid through e 10.7 mc primary trimmers of
. . .01 mfd mica capac- 2nd 1-f trans. for
The alignment of the oscillator and itor P maximam veltage.
r-1 trimmers 15. conventional. T.lle S1g- 5 Fixed plates of the UNMODULATED 88 mc 10.7 mc secondary and
nal gencrator is set at approximately FM converter tuning 10.7 me primary trimmers of
. . G cupacitor through a lsti-ftransformer for
105 mc, and the receiver dial to this 3 ot e T oy o
same sctting. Then, with the output Lo o ] B .
indicating meter connected in the grid 6 Fixed plates of the UNMODUL ATED 88 mc cerefully “peak® all
el o =L ey . ) FM converter tuning 10.7 mc 10.7 me i-f trimmers
circuit of the limiter, the oscillator and capacitor through a Tormuszimuamyolitagen
r-i trimmers are tuned consecutively z00untd [micelcapecs
for maximum output. '—' — =
A : 3 fo— p o WS ‘ h lie 7 FM antenns terminal UNMODULATED 105 mc FM oacil'lutor trimmer
An nteresting variation in the align- through a non-induc- 105 me for maximum voltage.
ment procedure just outlined is sug- el 200 Gholiceaibe
gested by the Westinghouse Service - — -
2 y B 8 FM antenns terminal UNMODULATED 105 mc FM r-f and ANT trim-
Department lLaboratories for the Mod- ehoncll 8 coMan- 105 me mers for maximum volt-
el H-119. The operations are as fol- i 00 SIS 28
Iowst 9 Fixed plates of the UNMODULATED 88 mc Primary trimmerof dis-
Connect a 10,000 ohms—per—\ olt me- FM converter tuning 10.7 mc tf:riuin-tor tr-nalformer
J e " 3 y h i tage.
ter, or VIVM between the Discrimi- clepscitor IEhiopel o BaEimisl olLles
nator test jack and the chassis. (The pacitor B
Model H-119 contains a separate test 10 Fixed plates of the UNKODUL ATED 88 mc. gecondury trimmer of
5 . I 11 M converter tuning 10.7 mc iscriminator trans-
J‘lCl‘ for FM dllgllll'](‘lll.) capecitor through former for zero vol'r.-
With the volume control set ior a .01 mfd mica ca- age. The voltage will
o . - pacitor change polarity as the
maximuni output and the signal from triamer is tuned
. th nce.
the generator attenuated to avoid AVC ¥ —— —— Tone &aretully for
. . - L .
action, proceed as shown in Table [. - cocheck ateps 7 o0 1ero voltage.
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Write up any “tricks-of-the-trade” in radio servicing that you have discovered.
We pay from $1 to $5 for such previously unpublished “SHOP NOTES” found
acceptable. Send your data to “Shop Notes Editor.”

IGNITION INTERFERENCE 1IN
AUTO RADIO RECEIVERS

1t would not be amiss at this date, with
the acdvent of increased activity in auto
radio installations and service, to point
out the imporiant steps in ignition inter-
ference elimination. A summary of these
points by Zenith follows:

Remove the center high tension lead of
the distributor and insert the suppressor
into the distributor at that point. The wire
is then placed in the open end of the sup-
pressor. The generator condenser is fasi-
ened under the cut-out housing and the
wire connecled to the generator connection
on the cut-out. The coil condenser is at-
tached to the battery connection of the coil
and the other end lo the coil case. Make
absolutely certain that this condenser is
not accidently connected to the distributor
side of the coil since this will increase mot-
or noise terrifically and make operation of
the receiver highly unsatisfactory when the
motor is running. Where two distributors
or two coils are employed a corresponding
number of condensers and suppressors must
be applied. In some instances it might be
of benefit to attach a by-pass condenser
from one side of the ainmeter to a grounded
part of the insirument panel. If the dome
light is feeding interference to the antenna
the lead should be cut where it comes from
the post and a switch inserted on the panel
at that point, to turn it off and on. In
some cases, a by-pass condenser connected
to the domelight lead and grounded at the
post is as eflective as a separate switch.
Try this first.

If additional attention is necessary to
reduce motor interference, the mnotor block
must be securely honded, both at the rear
and front supports with %% inch copper
braid. Also bond or ground all metal con-
trol cables or pipes feeding from the motor
side into the car. These bonds should be
made to the control wire or pipe and sold-
ered 1o the fire wall immediately adjacent
on the motor side. As a further precantion
the rotor should be lengthened to reduce
the gap between it and the distributor
head contacts by either peening the end
or applying a small quantity of solder at
this point.

REPLACING NYLON KNEE
NEEDLE IN ASTATIC PICKUPS

An excellent list of operations per-
taining to the replacement of the nvlon
knee needle in Astatic pickups has been
prepared by the Astatic Corporation, and is
given below.

A. Tnsert 2-64 ejection screw I into

hole 2.

B. Turn screw until vou see and feel

the needle loosen.

C. Remove ejection screw 1.

D. Remove loosened needle 6.

22

E. Insert new needle with localing
fin 8 and sapphire tip 7 toward
the f{ront.

F. Press in as far as possible by
pressing straight down on the
knee of the needle 6.

G. Using the corner of a small screw

driver, place it on the top of the

needle 6 and press straight down
hard wuntil you feel the paper

needle 6 slide into the chuck 5

and the fin 8 Dlotloms on the

chuck 5. Great care should be
exercised so as not to damage the
supphire playing tip 7. Pressure
should never be applied to the
playing tip 7.

R.C.A. VICTOR MODELS TRK-
9, TRK-12, TRK-90 TRK-120

These R. C. A. service notes, although
prepared for the above models, apply equal-
Iy well, with slight modifications to all tele-
vision receivers.

Distorted sound, or sound in picture, An
open in one side of the antenna transmis-
sion line can cause distorted sound. Otler
possibilities include:

(a) If the sound-response curve is not
linear for 75 kilocycles on each side of
8.25 mec., distortion will result.

(b) Inaccurate adjustment of the oscil-
lator frequency on any channel may result
in no sound or distorted sound, due to the
fact that the second i-f beat frequency will
not be 8.25 mec. If the oscillator frequency
is too low, the beat note, instead of falling
on the high-frequency slope of the i-f re-
sponse curve, may fall on the low-frequency
slope. In this case, the sound may be sat-
isfactory, but operation on this side of the
curve should be avoided. In some localities.
it results in sound image interference from
other channels.

A quick and definite method to check
the oscillator frequency is as follows:

(a) Tune in a television station.

(b) Turn the fine tuning trimmer to

minimum capacity. This should produce
some evidence of sound in the picture.
The sound usually appears as horizontal
bars of varying density, and these varying
in step with the speech or music. The bars
disappear when the voice or music stops.

(¢) Turn the trimmer for best sound
quality. This should correspond approxi-
mately half-capacity of the trimmer.

(d) Turn the trimmer toward maximum
capacity. If the slope of the sound i-f re-
sponse curve, is narow, this will move the
beat on to the peak of the response curve,
producing Jow volume and severe distortion.

On service work in the home or where
lest equipment is not available, if one or
more of the oscillalor frequencies require
readjustment, the recommended procedure
is as follows:

(a) Tune in the television station on the
channel which requires re-adjustment of
the oscillator frequency.

(b) Turn t(he fine-tuning trimmer to
minimum capacity.

(c) Turn the magnetite-core for the par-
ticular oscillator coil toward the highest
frequency position (core moved away from
the coil). This will definitely put sound in
the picture. Turn the core in the opposite
direction, to lower the oscillator frequency,
until the sound is barely perceptable in the
picture. Leave the core in this position,

(d) Now, by turning the fine-tuning
trimmer to half-capacity, it should be pos-
sible to secure good tone quality witli no
trace of sound in the picture.

If the sound LF. is deliberately moved
into the picture 1.F. by adjusting the os-
cillator core to produce (he highest fre-
quency, the effect of the sound i-f inter:
ference will produce a “reversed” image,
somewhat like a film negative.

The customer should be instructed to ad-
just the fine-tuning control for best sound
quality, at which point there is no sound
in the picture. If the set is turned on in a
cold room, it may be necessary for the cus-
tomer to readjust the fine-tuning trimmer
to compensate for the slight drift in os-
cillator frequency during the warm-up
period.

On all converted receivers, the fine-tun-
ing trimmer is permanently fastened to the
fine-tuning controls, so that it is not nec-
esary 1o press in on the control knob.
(“C” washers are slipped between the end
of the shaft and the rubber drive and ce-
ment is used between the rubber drive cone
and the cup on the fine-tuning trimmer.).

No.2-64
EJECTION
SCREW

@ EJECTION SCREW HOLE

CRYSTAL

©)

GUARD
HEIGHT
ADJUSTING
SCREW i ,
sl [ !
/ N “"@ NEEDLE GUARD
NEEDLE @ CAPPHIRE S~ @ TAPER NYLON CHUCK
LOCATING : @
FIN PLAYING TIP TAPER NYLON NEEDLE KNEE

Open, side-view of Astatic pickup showing how
Nylon replacement needle should be inserted.
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See your Sprague jobber! Buy 6 Sprague
1F¥-37 Interference Filters mounted and
displayed on this attractive card. Use it
on your counter, on the wall or in the
Let customers know that you
can now give prompt, effective service
in reducing radio interference from
fluorescent lights—even the kind that
is conducted down power lines to re-

«» A Mighty Good Thing to Have
\ Around Your Shop or Store

TAKE ORI MOW 90% TVERY |
B 2 motely located fixtures. Sell 1F-37's to

customers who want to make their own
interference suppression installations.
And be sure to install filters on fluo-
rescent lights in your oun store to as-
sure better, quieter radio and television
demonstrations. Use one 1F-37 Filter
with each fluorescent auxiliary—and
watch radio noises disappear!

SWAP ¢

SELL OR SWAP-—803, 801/A, 843,
1616 (2), miscellaneous transmitting
condensers, switches, parts, etec. Want

plate transformer with about 3000v c.t.

WOMDG, 3428 W. St. Paul Ave., Mil-
waukee 8, Wise.

WANTED—Meters, xformers, etec. to be
used in ham rig. Will buy or swap.
Eddie Howell, 501 W. llarden St., Gra-
ham, N. €.

WANTED—Mounting Krame, connecting

cables, remote and instruction book for
navy type RT-19/ARC-4. Robert MHass,
W6WUF, Box 1161 Dlort Arthur, Texas.

SWAP—Ilickok Electronic volt-ohm-mil-
liammeter model 202N for reliable make
signal generator in good condition. Harro
C. Beyer, WTKIP, 1366 S. West Temple,
Salt Lake Ciiy 4, Utah.

WANTED—2 midget transceiver trans-
formers: either Inca 1-45 or similar. New
or slightly used. H. G. Rarngrove, Jr.,
8901 Euger Road, St. Louis County, Mo.

WILL TRADE—DMeissner KCO exciter for
all bands except 10 meters and up.
Also Agfa 16mm movie camera with
F:1.5 lens. Want [T-6 transmitter.
Write Virgil Houser, WOKTX North Lib-
erty, Ind.

WANTED— Good communications receiver
prefer §-40, §-20-R, RME-84 or RME-
69. Not over $60. John Pattison, Grand
View Drive, Peoria 4, IIl.

WILL TRADE —German field binoculars
10 x 80 perfect condition. Want good
ham receiver or what have vou? C. Ror-
vsewich, W2GWZ, 1066 President St.,
Brooklyn 25, N. Y.

FOR SALE—Ilammarlund 11Q-129-X re-
ceiver. $170. Also National NC 1-10
receiver, complete with tubes.  $55.
Abhott TR-4. 2 meter xmitter receiver
with tubes, $45 R. K. Forsherg, WINWI,
39 Kosta St., Worchester 7, Mass.

WANTED—Thordarson, Stancor or Ken-
von plate transformers 12.50 and 1500v
d-c output at 300 mills and 17.50v d-c
and 2000v d-c or 2000v d-c and 2500v
d-¢ at 300 ma. Also swinging and filter
smoothing chokes for them. Don Deni-
vers, W2NLH, 210 Rector St.,, Perth
Amboy, N. L

SELL OR TRADE—T75 Random copies
QST from 1925 to 1936. Want trans-
mitter components, DPlate transformers,
tubes, etc. or will sell for $23. Sidney
%. Ross, 315 S. Chestnut St., Lafayette,
g

WILL TRADE-—Superior, model 650, sig-
nal generator, brand new; tor communi-
cations receiver BC-348 or what have
vou? G. D. Pugsley, Box 142, Brock-
port, N. Y.

WANTED—Iigh fidelity tuner with 5 or
6 tubes for use with high fidelity am-
plifier or other receiving set for this use.
Frank W. Jones, Gabbs, Nevada.

BUY °

SELL

SELL OR TRADE--Jewell 54 voltmeter
u-15 de; Jewell 133-B-voltmeter 0-8-200
d-c; Esco converter 22 d-c to 110 a-c
with filter; G-E dynamotor 24 d-¢ to
750 d-c @ 200 ma; Superior 1140-8
tube tester; several R & O 32v fans and
miscellaneous ham gear. Want com. re-
ceiver. H. W. Ray, Tndianola, Miss.

WANTED—for shipboard operation, Iall-
icrafters HT-9 xmitter. State price and

condition. J. Scherbanic, W3KKV; 1748
Ninth St.,, Port Arthur, Texas.

FOR SALE—20% off list—3LE4, 1LD3,
3A4, XXFM, 2E5, 184, 1I'5, 12AHT,
XXD, XXB, 306/289 128M7, 6SLT,
6SN7, 6817, 25B5, 6Y6, 1629, TES6,
1LH4, 9003, TA6, 1LA4, TLT, 7AS5,
1525, 3524, 50Y6, 128F5. ALl new,
vne or more of each. Post paid. C. C.

Butler, 616 E. 5th St., Cherryvale, Kans.

FOR SALE—Audak Pro-3 pickup. UTC
line matching transformer T-Pad. $45.
H. C. Dunkley, 283 I'emeroy Ave., Pitts-
fleld. Mass.

WANTED—Power supply, 110v A €. in-
put, 12v, 12-amps. D.C. output. Koland
Crim, 1222 Cirele Tower Bldg., Indian-
apolis, Ind.

FOR SALE—Tubes 18—951, 6—955,
—956, 57—6B8, 38—6K8. and 26,
3B7. Whole Jot $100. FOB. Aide

Sound & Radio Service Corp., 3135 West
59th St., Chicago, Il

FOR SALE  Telrad model 184 frequency
sgdnd’nd $29. 0. J. Rasmussen, 1129
N. 26th St., Billings, Mont.

FOR SA_LE OR TRADE—Hallicrafters S-
27 receiver—FM-AM, 27 to 148 mec.
A-1 with 8” Jensen speaker. R. Neller-
man, 1614 8. 19th Ave.,, Maywood, IIL
SELL OR TRADE—Vomax new—need
ﬂ"lgllﬂl generator or will sell reasonably.
E. L. Felder, Box 184, Tylertown, Miss.
WANTED—Three band artenna coil for
Deleo ten tube radio model R1118. Can
sibstitute Deleo coil #1211409.  Wil-

liams Radio Service, 9 Myrtle 1 -
land 3. Maine. St Tort

FOR SALE—No. 19 Mak II 80 & 40
meter phore-OW rig, dynamotor, 115 volt
a-¢, 12v @ 12 amps. d-c¢ power supply,
earphones, mikes, variometer and com-
plete antenna. Jaeck Rolman, 133 Kings-
boro .Ave., Gloversiilie, N. Y.

FOR SALE--RME 45 receiver complete
with speaker. Like new. $150 cash.
Harold B. Moore, 215 Highland Ave,
East Gadsden, Ala.

FOR SALE—Riders
through Like new——cash omly.

for list of other rad'o books. R. K.
708 N. Counly St., Waukegan, Il

WILL TRADE—Two RCA Model AVR-
20-A, Four tube super, 2300, 6500 kc.
receivers. Exeellent for 75 Fone—CW.
Use in plane or car. One Setchel-Carl-
son #5391 5-tube 200-400 ke. battery-
operated aircraft receiver. Want hinoeu-

manuals—Vols. 1
Write
Green,

lars, HV transformers or what have you.
Ttusset! M. Short, 1309 N. '16th St.,
Boise, Idaho.

FOR SALE—Signal tracer CA-11 brand
new with instructions, $12.50. Joseph F.
Brown, 31-05 28th Ave., Long Island
City 3, N. Y.

WILL SWAP—New #4350 Superior tube
tester for Riders Manuals. Alex Shapire,
258 Milford St., Brooklyn, N. Y.

FOR SALE—lallicrafter S-38 complete.
Like new, used very few hours. $37.50
. A, Goodbout 503 N. Genesee St.
Waukegan, Il

FOR SALE—Complete radio shop includ-
ing 600 tubes: Rider manuals; Precision
tester 864; Jackson osc. 441-A; Precision

tube tesier 910; Triplett 1125-B; BN
condenser tester and hundreds of other
items. Send for list. Diaz Radio, 748

Westchester Ave., New York 35, N. Y.

FOR SALE—Rider manuals 1 to 14 in-
clusive, 14 volts. Binders and contents
perfect and complete, with all indexes
and hooklets. Will ship express C.0.D.
immediately upon receipt of $130 cash
or money order. Fl. Darker, 609 Ridge
Ave. 4 Pittshurgh 12, Penna.

FOR SALE--Radio service and appliance
store ,have Philco, Norge, Delco, Sentinel
franehises. Town of 3000 pop., and jm-
mense farming territory. Am selling be-

cause of other interests. I. F. Frost.
P. 0. Box 136, Sandwich, TIL
SELL OR SWAP-—12 rectifier tubes

F.W., $1.25 ea; 12 4-prong vibrators to
match, 6V., $1 ea; 3-307-x'mitting
tubes, $2.50 ea; 10 dual selenjum rec-
tifiers 2 v., 250 mil. and 6 V., 110
mil., $1.25 ea. Need tube tester, sig,
gen., VOM meter. Thap Klaus, 1324 N.
Bosworth Ave., Chicago 22. ™

FOR SALE—Radio—Electric appliance
and gift shop, old established business,
high class, best franchises, wonderful op-
portunity for right parties. Building iu-
cluded 5-point corner, bhest in town.
Traffic average 5000 cars per day. W. L.
Davis, No. 2 Broadway, Kissimmee, Fla

WANTED—3" or 5”
sion E-200 sig. gen. or equal. Both
must be in good condition. E. W. More-
land, 891 E. Normal St., Springfield, Mo.

FOR SALE—Radie tubes: 89’s; 200A’s;

’scope and Preci-

20(120)’s; WD-12’s. 25¢ ea. ‘Webster
Radio Shop ,418 N. 16th St.. Omaha 2.
Neb.

SELL OR SWAP—CB-1-16 capacitor an-

alyzer and signal tracer with B plus
power supply, for Waterman 8-10-A
pocketscope.  Johnnie’s Radio Service,
Rock Valley, Iowa.

FOR SALE—28 V. input, outputs: 575
V oat 160 ma. $5; 250 € at 60 mu
$3; 250 V. at 60 ma., $2 ea; 14V. in-

put, output 230 .V. at 100 ma., $3;
12 V. input, output 480 V. at 40 ma.,
$3. Bill D. Wilson, 2703 Bentley Ave.,
Dallas 11, Tex.

WANTED—Radio News magazines from
July ’46 to May ’47, with the RN eir-
cuit files still in them. Cash or trade
rubher stamps or 13 copies Craftsman
Mag’s. for same. Cookson, Lock Box O,
Puxico, Mo.

feature appears.
print.

SPRAGUE

YOUR OWN AD RUN HERE FREE

The Sprague Trading Post is a free ad-
vertising service for the benefit of our radio
friends. Providing only that it fits in with
the spirit of this service, we’ll gladly run
your own ad in the first available issue of
one of the six radio magazines in which this
Write CAREFULLY or
Hold it to 40 words or less. Confine

Send your ad to Dept. RM-67
PRODUCTS COMPANY, North Adams,

(Jobbing distributing organization for products of the Sprague Electric Co.)

it to radio subjects. Make sure your mean-
ing is clear. No commercial advertising or
the offering of merchandise to the highest
bidder is acceptable.
assumes no responsibility in connection with
merchandise bought or sold through these
columns or for the resulting transactions.

Sprague of course,

Mass.

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name!

*Trademark Reg. U. S. Pat. Off.
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NEW PRODUCTS

WO new Tube Testers, Models

305 RC and 330 RC, are an-
nounced by the Simpson Electric Com-
pany, Chicago, Illinois.

The new testers are 1947 versions
of the company’s popular Models 305
and 330. The former, a standard type
tester, is known for its utility and its
3-way switching arrangement which
niakes possible the testing of any tube
regardless of base connections or the
internal connections of its elements.
The Model 330 is the Mutual Conduct-
ance Tube Tester announced by Simp-
son last vear.

SIMPSON MODEL 330 RC.

T'o both these instruments has been
added the “No-Backlash” Roll Chart.
This automatically takes up the slack
i the paper chart and, by keeping the
chart in constant tension, makes it
impossible to turn the sclector wheel
without moving the chart. It prevents
the paper chart from tearing and get-
ting out of alignment, and presents at
all times a neat, flat reading surface.
The gearing is such that a mere 6
turns of the selector wheel will run
the entire length of the 1215 foot chart
of the Model 305RC, and 3 turns will
run the chart on the Model 330RC.

24

Model 305 provides for filament
voltages from .5 volts to and including
120 volts. Tests loctals, single ended
tubes, bantams, midgets, miniatures,
ballast tubes, gaseous rectifiers, acorn
tubes, Christmas tree hulbs and all
popular radio receiver tubes; also
pilots lamips of various voltages. Ias
neon bulh for checking shorts: the
tester is fused, and provides for line
adjustment irom 100 to 130 volts with
sniooth vernier controls.

Model 330RC, mutual conductance
tester tests tubes in terms ol percent-
age of rated dynamic muual conduct-
ance—a comparison of the tube under
test agamst the standard rated mi-
cromho value of that tube. Tubes are
tested with voltage applied automati-
cally over the entire operation range,
reproducing actual conditions under
which a tube functions in a radio set.

Mega-Sweep Announced
TFor the radio repair shop or service
man, who is now testing and repairing
FM and Television sets, the Kay
Electric Company, 519 Main Street,
Iiast Orange, New Jersey, offers a
new sweeping oscillator test unit that
eliminates guess work and saves many
hours of tedious alignment time.
The MEGA-SWEEP Jr gets its
name from the fact that it is a service
man’s simplified model of a standard
laboratory sweeping oscillator cur-
rently installed in most "M and Tele-
vision laboratories, and in manufac-
turing plants. I'his Junior unit is
designed to withstand hard shop serv-
ice use.

It has a wide frequency spectrum
coverage, providing a frequency sweep
up to 30 megacycles over the eutire
irequency spectrum of 400 kilocvcles
to 500 megacvcles. When necessary
the output frequency may be increased
to 1000 megacycles. Thus sweeps are
furnished all through the color tele-
vision frequency bands.

The testing of video, 1.f. and ri.
amplihers is  possible because the
octaves of frequency swecp show al-

WWWw.americanradiohistorv.com

most the entire video pass band at
once, except for the lowest frequency
end.

The output frequency is measured
by means of a high precision micro-
wave wave-meter, calibrated up to 900
megacycles, which covers the entire
range without switching or compli-
cated calibrations.

Motorola Model WRS8, automatic wire-
less record player. Changes ten 10-
inch or eight 12-inch records; crystal
pick up. Size 13"x815"x14”".,

4 x 4 x 8 Radio

Amiounced as the ‘“tiniest” radio
vet offered 10 the trade, the “Treasure
Chest”, product of the Sentinel Radio
Corporation of Lvanston, Illinois, is
now in production and available to
dealers. The set measures 4 inches in
height. 4 inches in depth, and 8 inches
i width.

It has five tubes and operates on
AC. DC. and battery, and is available
n two-tone plastic cabinets in a vari
ety of colors. .\ program can be heard
even when the cover is down, by lhold

ing the radio to the ear. It can be used
for travel and vacation purposes—at
the beach, on trains, and in automo-
biles—at the ball game, on the oflice
desk, and on the table at home. liar-
marked for a production of 100,000
this year, the portable will go into the
hands of distributors promptly, accord-

[see page 20]
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FM AND TELEVISION BAND COVERAGE ON STRONG HARMONICS
STRONG FUNDAMENTALS TO 50 (MC)

Another member of the Triplett Square Line of
matched units this signal generator embodies
features normally found only in “custom priced”
laboratory models.

FREQUENCY COVERAGE—Continuous and overlapping 75
KC to 50 MC. Six bands. All fundamentals. TURRET
TYPE COIL ASSEMBLY —Six-position turret type coil switch-
ing with complete shielding. Coil assembly rotates in-
side a copper-plated steel shield. ATTENUATION—Indi-
vidually shielded and adjustable, by fine and course

L4 4 .
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RV, Tl'il'

ELECTRICAL INSTRUMENT CO. srurrrox, oo

controls, to zero for all practical purposes. STABILITY -
Greatly increased by use of air trimmer capacitors,
electron coupled oscillator circuit, and permeability
adjusted coils. INTERNAL MODULATION— Approximately
307, at 400 cycles. POWER SUPPLY — 115 Volts, 50-60
cycles A.C. Voliage regulated for increased oscillator
stability. CASE—Heavy metal with tan and brown ham-
mered enamel finish.

There are many other features in this beautiful
model of equal interest o the man who takes
pride in his work.

Model 2432
Signal Generator

25
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SUPREME 504-B TuBE
AND SET TESTER—

the portable lab that gives you everything,

ASK YOUR SUPREME
JOBBER FOR A FREE
DEMONSTRATION

‘g""i‘{/g ODAY FOR

FIXED OR

VITROHM RESISTORS

Fixed Type in 8 Sizes
from 5 Watts to 200 Watts
Adjustable Type in 7 Sizes
from 10 Watts to 200 Watts

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

Authorized Distributors Everywhere

WARD LEONARD ELECTRIC CO., Radio and Electronic Distributor Division, 53-

HERE’'S WHY AND HOWwW

® METER —large 4-inch square-face
meter, 500 microampere.

¢ SPEED—push-button operated.

® FLEX!BLE—simple, yet Universal Float-
ing Filaments feature insures against
obsolescence,

® SIMPLICITY —roll chart carries full
data for tube setting, No roaming test
leads when using multi-meter—only push
a button.

SPECIFICATIONS
per volt: 0-5-25

DC VOLTS—I1000 Ohms
100-250-500- 1000-2500.
AC YOLTS-—0-5-10-50-250-1000.

OUTPUT VOLTS—0-5-10-50-250-1000.
OHMMETER—0-200-2000-20,000 Ohms,
0-2.20 Megohms,

Condenser Check:

Electrolytics checked on English reading
scale at rated voltages of 25-50-100-200-
250-300-450 volts.

Battery Test:

Check dry portable ""A'' and "B bat-
teries under load,

EXPORT DEPT.: The American Steel Export Co., Inc.
347 Madison Ave., New York 17, N. Y, U.S. A,

ADJUSTABLE

AVAILABLE
FROM STOCK

SEND FOR
FREE CATALOG i
Write for Catalog No. *,f«y’ &
D-2. Gives complete data | s A== i
and information, m:\f‘ L A
o=

RELAYS - RESISTORS « RHEOSTATS

Electric control devices since 1892

W. Jacksen, Chicago 4
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ing to Irnest Alschuler, president of
the corporation.

Another model is a table-size com-
bination that works automatically. It
turns off and on as the lid is lifted
or closed. and plays 77, 10”. and 12”
records. The third model is a mahog-

any Consolette, dubbed the “Baby
Grand” of radio-phonographs. It has
a generous compartment for record

albums. It will be available with FM
and/or AM. All three of the new
Sentinels are scheduled to reach deal-
ers shortly, simultaneously with a
national advertising campaign.

"Flex Spot" Flash-Lite

Holub “Flex-Spot” Flash-Lites are
available in three styvles. They are
equipped with a flexible wetallic tub-
ing which can be bent at any angle
and held in the adjusted position. The
tubing can be wound around rods.
pipes, etc. or when laid on a ledge
gives a spot light where wanted—
thereby freeing both hands.

A powerful and shadowless light is
spotted exactly where needed and
wanted. The flexible tube permits en-
trance into very close or tiny quarters,
gives a light around corners, the bot-
tom side of panels or other objects
and reaches into all hard-to-get-at
places.

The Junior and Junior Deluxe mod-
els use two AA penlite type batteries
and are intended for general use,
whereas, the standard size uses two
regular size flashlight cells for longer
battery life, for use wherever heavy
duty service is required, By Holub
Industries, Inc., Sycamore, Il

Resistance-Capacitance Bridge

Model 76 Resistance - Capacitance
Bridge is a new postwar general-utility
instrument, just announced by Aerovox
Corporation of New Bedford, Mass. It
is equally suitable for use out on the
job, in the shop, or at the hands of the
laboratory technician. The high de-
gree of accuracy of this low-priced
bridge is due to its main 4-in. dia. dial
with the same calibrated and linear scale
for alt functions. The absence of crowd-
ing at the high end makes for easier
and more accurate readings. Both re-
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able for Jensen Coaxials,

tionable “boom” or resonance.

\ tion and prices.

Meeting the high engineering and appearance standards which for years
have been a Jensen hallmark, these new Bass Reflex cabinets provide acous-
tically correct enclosures for Jensen speakers. They are particularly suit.

All of them (except the J-61) employ the widely heralded Jensen Bass Re-
flex principle. This, together with special acoustical treatment, assures
maximum extension of low frequency response, and freedom from objec-

; See these new cabinets today at your dealers—or write for full informa-

TYPE B Buss Reflex Cabinels are manu. ABOVE RIGHT: New Type D Deluxe Bass Reflex Cabinets are available for either

factured in sizes for 87, 12”7 and 15" . = 127 ” e 5 : : : ; .
A 2 5 or 15” speakers. Exterior styling is by o noted designer; construction by one
g -‘Nood oom- A 5
et Rranperiarl. iy \ of the nation's foremost furniture manutacturers. All hard woods are of selected

position in outer walls and panels assures
distinguished appearance at a modest
price. Finish i% on attractive, baked-on
aluminum.

COMPLETE

] o
BASS REFLEX PRINCIPLE: §, ENCLOsuRE
Through exact acoustical p)
proportioning of the com- 7 NCY
pletely enclosed cabinet, and /,’/.. FOROFSETUENGS
the use of an aquxiliary port, /,f ' SPEAKER
* the port is made em auxitiary ”l- .
radiator at low. {requencies. 1 i
PORT

otherwise would be waste - /7 ACTs as
energy increases efticiency. \\.} =/ AUXILARY

\ RADIATIOR
AT LOW
ERN FREQUENCIES

#TYPE ] PERI-DYNAMIC (Model ]-61)
CABINET is a wall-mounting style
which takes any standard six inch
speaker. Handsomely styled of a tex-
. tured composition material, it is
complete with mounting bracket. A
five-lug terminal board facilitates in-
stallation. - Y . [

l'- This controlled use of what h‘l‘

simaw

%"*&}& \:'._ =% L S ek

JINE ACOURTIC
EQUIPMEMT

@éuz'yawm and uﬂa)u/ac/rmma;y’ Fine eHleveeslec .(g’gr};ﬁanen[ v

striped walnut, Finish is natural walnut rubbed to a satiny smoothness.,

hammerloid, trim is of chromium ond JENSEN MANUFACTURING COMPANY
i ’ 6619 SOUTH LARAMIE AVENUE . CHICAGO 38, ILLINOIS

In Canada: Copper Wire Products, Ltd.,
137 Oxford St., Guelph, Ontario

fensen
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R-MC TRANSCRIPTION PLAYER

(Patents applied for)
Model TP-16C TURNTABLE and CASE only

In Carrying Position:
23"w., 17V2"h,, 8"d.

TWO-SPEED, 16-IN., LOW PRICE, FULLY PORTABLE,
COMPACT, LIGHTWEIGHT, EASY TO CARRY.

Designed and built to meet the quantity
production demand for a fine tone, de-
pendable, and very low price transcrip-
tion player. Available immediately.
Advanced design, expertly engineered,
and sturdily-built for trouble-free per-
formance. Meets the demands of radio
stations, transcription services, advertis-
ing agencies, and schools for realistic
reproduction of transcription records up
to 16 inches, 78 or 33% r.p.m. Free of
wow and rumble. Switch output imped-
ance: 30, 250, and 500/600 ohms.

Constant speed heavy duty motor, silent,
smooth operation. 16" TURNTABLE em-
bodies special re-enforced construction
(patent pending).

Bulletin TP11,

Available Through Authorized Jobbers

upon request.

RADIO-MUSIC COBPGBATIGN

EAST PORT CHESTER CONNECTICUT

/

Sseoatt RECORDING ...
S.noatt PLAYBACK with
Gl DUAL-SPEED HOME
RECORDING ASSEMBLY

[‘CUTS RECORDS UP TO 10’ DIAMETER

4

' MODEL G1-R9D
£ DUAL-SPEED HOME
RECORDING AND
PHONDGRAPH ASSEMBLY

ONE BUTTON CONTROLS SPEED
78 or 331/3 RP.M.

& JusT LOWER CUTTING ARM TO START RECORDING

Send for details. Ask us for complete in-
formation on the GI-R90 Home Recording
and Phonograph Assembly--and on our com-

plete line of Phonomotors, Recorders and

You'll get quick response when you
offer your customers this simple, de-
pendable, Dual-Speed Home
Recording Assembly.

It’s simple as ABC to operate,
with high-quality recording and fine
reproduction. The sturdy, Smooth
Power mechanism will stand up
faithfully under hard home use-
and it's remarkably low-priced to
help you build volume sales.

Combination Record - Changer Recorders.

me GENERAL

INDUSTRIES co.

ELYRIA, OHIO

DEPT. MS .
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sistance and capacitance readings are
covered by six overlapping ranges as
against two or three in usual service in-
struments, for maximum sensitivity and
accuracy. The “magic eye” null indi-
cator provides the positive, snappy in-
dication of balance.

— 7

Here 1s what this Model 76 Bridge
does: (1) Measures capacitance from
100 mm{. to 200 mfd. in six ranges. (2)
measures resistance from 10 ohms to
200 megohms in six ranges. (3) measures
power factor [rom 0 to 50%. (4) Pro-
vides D.C. polarizing potential for leak-
age measurements, from 0 to 600 v.
D.C., continuously variable and calibrat-
ed in volts. (5) Checks leakage or insu-
lation resistance in terms of “Good”,
“Fair” or “Bad”. The instrument is
provided with shockproof color-coded
test leads fitted with banana plugs for
the panel jacks, and with clips at the
other end. Complete instructions with
each instrument.

Electron Tube Chart

Basie  information on operation,
tyvpes, and applications of electron
tubes is presented in a new 25" by 36"
wall chart printed in eight colors on

i ’Ihé_[slf:crron Tabe - “1
! TR ;&g-z%::ﬁ- b |

1 |
\/ |
(:u "
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with the NEW precision Mulli-Masler Series 858

20,000 AND 1,000 OHMS PER VOLT
High speed, 54 range, dual-high sensitivity AC-DC de-luxe multi-range test set.

Ranges to 6,000 volfs—6OO megohms—12 amperes—70 DB—60 microamperes.

RANGE SPECIFICATIONS

% 8 D.C. voltage ranges to 6,000 volts at 20,000

ohms per volt, Initial range 0-3 volts.

% 8D.C. voltage ranges to 6,000 volts at 1,000

ohms per volt.

Y 8 A.C. voltage ranges to 6,000 volts at 1,000

ohms per volt.

% 8 D.C. current ranges to 12 amperes. Initial
range 0-60 microamperes.

% 6 ohmmeter ranges to 600 megohms, Initial
range 0-6,000 ohms with 35 ohms center scale.

% 8 decibel ranges from —26 DB to 70 DB.
% 8 output ranges to 6,000 volts.

Model 858-L: modern, shallow, bakelite laboratory type case,

size 7% x 8% x 3

............................... $47.94

Model 858-P; portable, hardwood case with tool compart-

ment and cover, size €% x 10 x 4%z

-

ﬂd«é to see the "Precision” line of

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

MANUFACTURERS OF
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Staredard

FINE

RADIO

............... $49 94

(

batteries and High

Complete with
Voltage test leads

Series 858 MULTI-MASTER features
“Precision’” Automatic Push Button
range and function selection, afford-
ing the ultimate in operational effi-
ciency and simplicity.

A supersensitive test set particularly
engineered for reliable, high speed
measurements in modern electronic
circuits @ Large, easy reading, 50 mi-
croampere, 42" meter @ All standard
functions available at only two po-
larized tip jacks @600 megohm insula-
tion resistance test range in addition
to 5 self-contained ohmmeter ranges
to 60 megohms @ Recessed 6,000 volt
safety jacks. Etched-Anodized alumi-
num panels resistant to moisture and
wear @ Conservatively and profes-
sionally designed, the Series 858
keynotes the Precision standards of
accuracy, workmanship and quality.

PRECISION PRE(ISlON

TEST EQUIPMENT

ofeouracy

APPARATUS COMPANY INC.

92-27 HORACE HARDING BOULEVARD
ELMHURST 8, NEW YORK

AND

ElECTRICAl

TEST

EQUIPMENA?A
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heavy lmen paper, reinforced top and
bottom, and hinged for hanging. It
shows how the electron is freed in
electron tubes, basic structural types
of electron tubes, action of gas-filled
and vacuum tubes, and six primary
functions of electron tubes—rectifica-
tion. amplification, generation, control,
changing light into electricity, and
changing electricity into radiant en-
ergy. Price of the Electron Tube chart
is $2.00. It is availahle from the Wes-
tinghouse Electric Corporation, 306
Fourth Avenue, Pittshurgh 30.

Webster Price Correction
The Webster-Chicago Corp. table

Model 60 Record Changer TPhono-
graph described in  May “RSD”
should have been announced as having
a resale price of $55 and not $49.50.

Ad-A-Shaft Controls

Any one of many popular shafis
may be permanently and rigidly at-
tached to any Clarostat Ad-A-Shaft
Series AM (Standard) or AT (Tapped)
Control simply by inserting it in the
slot of the selected control and giving
it a sharp blow with a hammer, where-
upon it snaps into place permanently.

Made available by Clarostat Mfg.
Co., Inc., Brooklyn, N. Y., Ad-A-Shaft
Controls come packed in tiny cartons
saving shelf space. Also, because any

in this
GENERAL ELECTRIC
] OSCILLOSCOPE

Here ore the jobs the

ENSITIVITY over and above ordinary
S requirements—sensitivity for spe-
cial or unusual problems—sensitivity
that makes the CRO-3A must equip-
ment on every serviceman’s bench.

Built to do a wide variety of jobs
and do them well, the CRO-3A has
been designed for simple, easy opera-
tion. All controls are conveniently
located on the front panel; a daylight
viewin;é screen gives excellent visibil-
ity without strain; sweep rates from
20 to 30,000 cycles per second, ad-
justable by a 7 point switch with
vernier for fine adjustment. Portable,
the unit is housed in a welded steel
casein gray wrinkle finish with etched
alaminum front panel. Weight: 25 1bs.

CRO-3A con help you
to do more ropidly:

@ Routine service work

® Study wave shapes and
transients

® Determine peak volt-
ages

® Trace electronic tube
characteristics

® Determine the speed of
small motors at no load or
unknown frequencies, when
used with a Beat-Fre-
quency Oscillator of
proper design.

New Free Booklet on
FM Servicing ovoiloble.

For more information on the CRO-3A and other quality service test
equipment write: Generval Electric Co., Electronics Department,

Syrucuse I, New York.

GENERAL @ ELECTRIC |
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control selected for electrical charac-
teristics can be used with any shaft
selected for mechanical characieristics
a minimum stock handles maximum
requirements. Unused shafts can be
exchanged for other types, or addi-
tional shafts can be ordered.

New Battery Catalog

An attractive 16 page Battery Cata-
log recently published, may be sccured
from Willard Storage Bat. Co., 246
E. 131st St., Cleveland 1, Ohio.

Each ecatalog page features the bat-
tery types sold in largest volume for

- 4.
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the applications indicated by the page
heading. Applications shown in a
group illustration. Terminal arrange-
ments are illustrated for all batteries
equipped with plug receptacles. Com-
plete and accurate specifications are
furnished for the entire Willard Dry
Battery Line.

New Masco 5-Watt Amplifier

To meet the needs of small halls,
dance and entertainment spots and
the requirements of solo instrumen-
talists or small musieal groups, Mark
Simpson Manufacturing Co.. Inc.,
Long lIsland City. New York is now
producing a new 5-watt musical am-
plifier of unusual power output.

Kunown as Masco’s MAP-105, it is a
self contained, easy-to-carry, light
weight system housed in a highly
styled two tone fabricoid covered car-
rving case, with two inputs for mike
or instrument, heavy duty 8” Alnico
V P.M. speaker and convenient tuek-
away compartment for cord.

G.E. 3-way Personal

General Electric’s new three-way per-
sonal radio Model 140 operates on
AC, DC or self-contained batteries. It
weighs only 5% pounds with batteries,
has four-tubes and selenium rectifier,
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uses a 3% inch Alnico 5 permanent
magnet loudspeaker. Built-in Beam-
a-Scope antenna, All operational con-
trols, including switch from batteries
to AC-DC, are on aluminum front
panel. The set is automatically 1urned
on and off by opening and closing
door. Retail price is about $49.95.

Ward Di-Pole
The new Ward Folded Di-Pole FM

Antenna assembled with Reflector Kit
for use in the 88-106 me¢ band. For
complete information about this, and

]
e
i

4

the Ward Straight Di-Pole—which also
is available with or without the Re-
flector Kit, write Ward Produects
Company, 1523 East 45th Si1., Cleve-
land 3, Ohio. Both tyvpes also are
available for use in the 44-88 me
Television range.

Remler Convertible

The new Scottie Convertihle is said bs
the maker to be ‘“‘the World’s Small-
est Radio Phonograph”. It measures
634" x 7" x 10”.

A constant-speed, worm-gear drive
motor assures precision speed regula
tion. Both the turntable and motor are
mounted in rubber to eliminate vibra-
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tion. It plays 10 or 12 inch records.
The tone arm has a crystal pick-
up and a permanent needle. The Con-
vertible has five tubes plus a rectitier
of the selenium type. A single switch
controls the volume for both radio and
phonograph. The phonograph shuts off
automatically when the lid is lowered,
which makes it impossible to leave the
motor on when the cover is down.
The loop antenna is enclosed in the lid

A tfused wall plug insures safety.
Housed in a plastic case in ivory aud
ebony, list price $64.95. For further
information, write Remler Company.
Ltd, 2101 Bryant St, San Francisco
10, Calif,

Rauland Antennas

The first of a new line of M and
Television antennas has heen released

Another MASCO

RIZE WINNING
ACKAGE OF
ROFIT

Dual Spéed
PORTABLE

DISC RECORDER
With Sipgle Play-Back

NEW! With Every Facility of
the Professional Type Recorder

Sensation of the Chicago Show...
because distributors and dealers recog-
nized the big market for this disc recorder
and play back...broadcast stations, tal-
ent agents, schools, churches, lecture
halls, night clubs and people who enter-
tain at home.

It has 3 separate input jacks, providing
for L direct recording from microphone,
2. direct recording electronically from a
phonograph (dubbing), 3. direct record-
ing from radio to record. Selector switch
on panel allows for simple change of

. function.

Volume level indicator eye assures accu-
rate recording level. Separate volume
and tone controls allow for any desired
volume or tone setting.

Complete with heavy duty 6 in. P.M.
Alnico V Speaker and kit of 5 matched tubes
List Price $135.00

Add 5% West of Rockies

Contact your local Masco distributor
tor immediate delivery. For descrip-
tive literature or other information
write directly to tactory, Dept. E
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by the Rauland Corporation of <4245
North Knox Avenue, Chicago, Illi-
nois. Model 150, designed specifically
for use on the 88 to 108 mc¢ M Band,
has an omni-directional pickup pattern

Comb;
;yste ined recorder and P g
ecord
g
Ek;loetchtrz nd 33y, §I£§’Iy e
== RIS volume Ievé) indj
eavy 4 i
Sp : uty 6 jp, Alnico v
eparqgt
R € Vvolume and tone

: Five fub;es
eparqte
Speaker.

jxgzlku;iing rectifier
. . or externg)
; Ad)ustqble

Cuttin

e

) Fufarqte motor s9 ‘heqd,
ed cirey; witch,

MARK SIMPSON MANUFACTURING CO., lric.

32-28 49th Street, Long Island City 3, N.V.

RAvenswood 8-5810-1-2:3-4
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TELEVISION
KI'T... A High Quality

TELEVISION RECEIVER

ready for Easy,
Rapid Assembly

Features the Brilliant
LECTROVISION Picture Tube!

ENGINEERED
BY
TELEVISION
SPECIALISTS

[+

Easy-to-Assemble: No knowledge of
television required. COMPLETE easy
ta-follow INSTRUCTION SHEET gives
you all the knawledge you need

This Kit INCLUDES SOUND, o
ponent parts, and the following

Specially designed Television Antenna
. . . A $30.00 Brilliant Lectrovision
seven-inch Picture Tube, plus ALL other
tubes . . . Pre-tuned R-F unit

Finished front panel . . . All solder, wire,
and 60 ft. of low loss lead-in cable.

Operotes on 110V.; 50-60 cycles AC. Com-
plete with All tubes, Net $159.50 (fair traded)

IMMEDIATE DELIVERY!
We believe that the comparative quality of
this set is superior to other ovailable sets. It
has been acclaimed by major television schoals.

CABINET for
TRANSVISION
Television Kit

Made of selected grain
wood, with beautiful
hand - rubbed  walnut
finish.  Accessory Kit
for Mounting Included
at No Extra Charge. Overall size: 17Vg”
deep; 194" wide; 1538” high. Net $29.95

DEALERS! Cash in on this Kit! Ideal for mak-
ing your own Custom-Built Television Receiver.

SEE YOUR LOCAL DISTRIBUTOR.
or, for further information, write to:

TRANSVISION, INC. et
385 North Ave.—New Rochelle, N. Y.

which results in signals being received
trom all directions, requiring no spe-
cial orientation.

Made of all aluminum construciion
and small in size coutributing to low
wind resistance, in local metropolitan
areas the antenma can be located in-
doors sartisfactorily.

"Midget" Mike

In conjunction with its new line of
Recordios. Wilcox-Gay  has a  new
microphone, the “Midgei” which is
featured on all Reeordia consoles and
table models. The new microphone is
light and compaect, fits into the palm
of the hand. h utilizes a diaphram
1ype crystal unit housed in a light die
cast housing. A glass eloth grill sereen
is used.

FREQUENCY
MODULATION
[from page 13]

line must present verv low-loss char
acteristics in the VHI range. Recent
developments in low-loss transmission
lines include a spaced, polyethylene-
msulated, two-wive line of 300 ohms
charuacteristic impedance. In tests with
the \Westinghouse Stratovision IFM
antenna, it was found that maximum
signal level at the receiver input ter-

Ward FM antennas stand head and
shoulders above the field for value. Avail-

minals was obtained with this 1ew
‘twin-lead” line as compared with
standard 50 and 70 ohm coaxial and
twisted pair lines. In extremely noisy
locations. however, the 300 ohm line
will pick up slightly more noise than
the couxial tvpe. In making instalia
tions in such very noisy areus, the co-
axial-type transmission line may be
used with some sacrifice of signal
strength at the receiver input.

INSTALLING AN FM
ANTENNA

An FM antenna should be installed
as high as possible, in the clear, away
from close proximity to metal roofs
and other metallic objects. The dipole
antenna is slightly directional and is
most sensitive to M signals when
rotated to a position broadside to the
IFAL station. The antenna can usuall
be rotated to the position which gives
hest signal pickup on the various sta-
tions across the hand. As the sensitiv
ity pattern of the dipole is that of a
figure 8. it will be necessarv to rotate
the antenna only 90° for changing
from minimum to maximum sensitiv-
ity. Tests have proved that in most
cases little ditference in signal strength
is noticed when the antenna is rota-
ted, provided that the signal is strong.
In most installations the antenna will

7

OUTSTANDING

32

able in straight or folded dipole types

(with or without reflector kit), they adapt

easily to varying individual requirements. .

Providing the maximum electrical effi-

ciency needed for finest FM reception, they W
are easy to install securely. Their trouble-

free operation assures you extra profits.

Write for free catalog today.
THE WARD PRODUCTS CORPORATION
1523 EAST 45th STREET, CLEVELAND 3, OHIO

0
wnn <tetia ’/'5‘55 N

EXPORT DEPARTMENT: C. W. Brandes, Manager, 4900 Euclid Ave., Cleveland 3, Ohio
IN CANADA: Atlas Radio Corp., 560 King Street W., Toronto 1, Ontario, Canado
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BURGESS
Builds Flashlight
Battery Profits

Expertly merchandised in colorful, buy-
appealing packs. Nationally advertised to
40,000,000 buyers every month . .. Burgess
quality is known to millions. Order These
Merchandising Displays Today.

(Left) Twelve Size

_' L3 2 flashlight batteries
»@" in small size carton
¢, Or 2
W/ move quickly on
e

{ busy counters.

4

(Right) Forty-eight
Size 2 flashlight bat-
teries in sturdy,
buy-inviting, two-
color carton for
quick turnover.

1343 ifi
famess)

e |
il

Photoflash Hearing Aid

~~BURGESS

IS THE COMPLETE QUALITY LINE

i
\"/I Industrial

1gnition Farm Radio

BURGESS

BATTERIES
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he orientated to provide best recep
tion on desired weak stations and leit
in that posttion.

The 300-ohm transmission line 1s
fairlv sensitive to metallic objects.
Stand-oit nsulators to prevent the
transnission  swinging  or  rubbing
against the metal mast should be used.
The three-foot section of transmission
line between the stand-off insulator
and the center of the dipote should be
twisted {hree times and drawn  tight
through the insulator. The purpose in
twisting the transmission line bhetween
the dipole center and the stand-oft
insulator is to maintain electrical hal-
ance between each wire of the trans-
mission line and the metal mast. This
nullifies the effect of the metal mast
in the transmission line held, thus pre-
venting loss of the r-f signal energy.

The section of transmission line be-
tween the stand-off insulator and the
I'M receiver, input terminals should
be kept tlat and drawn fairly tight.
Do not permit the line to swing or
rub against roof edges, walls or shrub-
berv. The transmission line may he
dressed against a dry wooden bhase-
board or wall and the line secured by
driving a small metal brad through
the center of the plastic dielectric and
into the wood. The brads should be
spaced about one or two leet apart.
Do not use thumb or carpet tacks; the
large metallic head may short circuit
the two wires of the line or may cause
serious signal losses due to a change
in the characteristic impedance of the
line.

Use just sufficient length of line to
reach the antenna terminals without
coiling; any’pxcess line should be cut
away. At these extremely high fre-
quencies, tests have shown that two
or three turns or loops in the trans
mission line are sufficient to reduce
the received signal strength 25 to 50
per cent.

TELEVISION QUIZ
ANSWERS

Do NOT read or study these answers
until you have finished marking down
your answers to the “Quiz” given on
pages 10 and 11 of this issue., When
that is done, compare your answers
fo these correct ones.

ANSWERS

1-b; 2-¢; 3-b; 4-b; 5-a; 6-a; T-c;
8-b; 9-¢; 10-b.

11-b; 12-¢; 13-b; 14-a; 15-¢; 16-b;
17-a; 18-¢; 19-a; 20-b.

21-a; 22-b; 23-a; 24-b; 25-a; 26-b;
27-¢; 28-a; 29-a; 30-c.

31-¢; 32-a; 33-b; 34-b; 35-c; 36-b;
37-a; 38-¢; 39-a; 40-b.

4)-a; 42-a; 43-a; 44-b; 45-b; 46-a;
47-a; 48-a; 49-a; 50-c.

HOT"

ON THE JOB BUT

TO HANDLE...

SOLDERING IRONS
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