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save 1,000 service hours =T
with this complete, up-to-date “}ﬁﬂﬂ'&n 1

c- ot
capacitor
manual g

Ath Edition by popular request!
OVER 400 PAGES!

Pocket Size—Accurate Parts Tables—Easy Circuit Diagrams

Why hunt and peck for the right capacitor replace-
mau?Thscompkmtnmmalﬁmwsyml&wconat
unit at a glance. Simplified tables and diagrams help
you service any new or old radio set faster, easier,
more profitably. You can save 1,000 hours or more
in service time. Call your Cornell-Dubilier jobber
now or mail coupon for your copy. List price $.50.
Cornell-Dubilier Electric Corporation, Dept. $12,South
Plainfield, N. J. Other Plants in New Bedford,
Worcester, and Brookline, Mass., and Providence,R. 1.

CORNELL-DUBILIER - WORLD'S LARGEST MANUFACTURER OF CAPACITORS
FILL IN — MAIL COUPON TODAY!

Comell-Dubilier Electric Corp.. Dept. S12 1910

South Plainfield, New Jersey

/e -
Plecse rush my copy of fhe new C-D Copacitor @\
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: tAanval for Radio -Servicing. | om enclosing §$.50 o l,{
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i KEN_R AR

RADI TUB1
. By

DONE A}

"“You can get a testimonial from me on

R. W. RIEDY, Modern Radio Service, 513 West
Broad Street, Bethlehem, Pa. Typical cf thou-
sands of radio servicemen, coast to cocst, Mr.
Riedy uses Ken-Rad tubes because he kmows he
can depend on them to satisfy customers.

Ken-Rad tubes any time!

T use them. I've been using tkem for
years. Believe me, no other tube can

touch them.

“They're quality tubes. When I pass
them on to a customer I know he won't

come back mad.

"My customers come back, all rigat.
But satisfied. They want me t= do &n-

other job tfor them!"

EMMETT MERCER, Foreman, is responsice
for the weighing of cathode sleeves to ch=ek
coating weight (shown below). Another ==-
ample of the great care that is taken in maz-
ing Ken-Rad tubes.

"“"We make Ken-Rad tubes to parform bet-
ter, last longer, satisty customers and in-
crease business for you.

"I've been helping to make them lor years.
And I can tell you we check ard recheck,
test and retest, over and over again, the
smallest parts that go into our tibes

“We test the tubes themselves for noise,
microphonics, static, life, shorts, appear-
ance, gas, air and hum.

"You can count on them to brir.g customers
back satisfied.”

176-GA13-8650

' KEN-RAD %%

PRODUCT OF GENERAL ELECTRIC COMPANY

Schenectady 5, New York

SERVICE, DECEMBER, 1948 e |
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Build the Service Dat
finger-tip
produced—every'hing you

the moment you get them,

increasing profits for you,
in servicing, for bigger ea

witch to PHOTOFACT—
the Best Service Data Buy
You'll Ever Make!

a library that helps ¥y
s the most accurate, ;
need for easier,
PHOTOFACT Faldser Sets
month after m .
rning power, YouU owe it to

t by Set, Volume by Volume -
PHOTOVACT Boasts hour Fotts!

ou earn more. Have at your
uniform and sractical service data ever
rore profitable work. From
and Volumes pile vp
onth, year after year. For success
yourself to keep

your PHOTOFACT library up-to-date!

NOW! PHOTOFACT VOLUME 5
ON SALE AT YOUR JOBBER'S TODAY!

Latest addition to the famous PHOTO-
FACT Volume series—brings your file of
postwar receiver service data right up to
December 1948! Most accurate and com-
plete radio data ever compiled—preferred
and used daily by thousands of Radio
Service Tecknicians. Everything you need
for faster, more profitable servicing: Ex-
clusive Standard Notation Schematics;
photo views keyed to parts lists andalign-
ment data; complete parts listings and
proper replacements; alignment, stage
gain, circuit voltage and resistance analy-
sis; coil resistances; record changer serv-
ice data, etc. Order Volume 5 today—keep
ahead with Photofact — the on/y Radio
Service data that meets your actxal needs!

Vol.5. Coversmodels from July 1,1948to Dec. 1,1948

Vol.4. Covers models from Jan. 1, 1948 to July1,1948

Your Price SI 839

Each Volume,
In Deluxe Binder

Vol.3. Covers models from July 1, 1947 to Jan.1,1948
Vol. 2. Covers models from Jan. 1, 1947 to July1,1947
Vol.1.Covers all postwar models up to Jan. 1, 1947

You'll Use These Practical Books Every Single Working Day!

The Radio Industry RED BOOK

NOW—stop wasteful hunting through doz-
ens of incomplete parts manuals. The RED
BOOK tells you in one volume what you need
10 know about replacement parts for approxi-
mately 17,000 sets made from 1938 to 1948.
Includes complete, accurate listings of zall 9
major replacement components—not just one.
Lists correct replacement parts made by 17
leading manufacturers—not just one. Covers
original parts numbers, proper replacement
numbers and valuable installation notes on:
Capacitors, Transformers, Controls, IF'S,
Speakers, Vibrators, Phono-Cartridges. Plus
—ITube zmc?i Dial“%ight data, 1;nd Battery re-
placement data. 8 pages, 8Y3 x11;

sewed durable binding. ONLY . $395

veses

HOWARD W, SAMS & CO., INC,

INDIANAPOLIS 7, INDIANA

1947 Changer Manvual T

Complete, accurate service data
on over 40 pestwar Record
Changer models. Shows ex-
ploded views, photos from all
angles, Includes change cycle
data, adjustment notes, service s
hints, complete parts lists. PLUS ifsestic trewt Qhrges
—completedataonleading Wire, semce Masad
Ribbon, Tape and Disc Record-
ers. 4&)0 poaﬁes; hax"d cover;
opens flat. Order now!

ONLY $495

Tube Placement Guide

Shows you exactly where to
replace each tbein $500 radio
models, covering 193810 1947
receivers. Each tube layout is
illustrated by a clear, accurate
diagram. Saves time—elimi-
nates risky hit-and-miss
methods. 192 pages; $125
handy index. ONLY .. I

Dial Cord Stringing Guide

The book that shows you the
one right way to string a dial
cord. Here, in one handy
pocket-sized book, are all
available dial cord diagrams
covering over 2300 receivers,
1938 through 1946. Makes
di@lkcox;id ;estlringing jobs
uick and simple.
ONLY eeee.. 3700

csevenn
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Siay Ahead of the Game with
PHOTOFACT Folder Sets . . .

You can’t afford to miss a single
PHOTOFACT Folder Set! You get not
only the most complete and accurate
Radio Service Data ever compiled—but
you keep up with fast-moving develop-
ments. Have all the advantages that
make PHOTOFACT indispensable to
thousands of Service Technicians—PLUS
—exclusive new TV Folders on popular
Television receivers—the invaluable TV
Course (don’t miss the sections on wave
pattern trouble-shooting, and antennas)
—full data on the latest Record Changers
—all this in addition to full coverage of
current radio models. Subscribe regu-
larly to PHOTOFACT Folder Sets—to
make your work easier, quicker, more
profitable. Issued two Sets per month.
Subscribe at your Jobber today, $'I 50
PER SET ONLY.....

FREE Photofact Cumulative Index

Send for the FREE Cumulative
Index to PHOTOFACT Fold.
ers covering /! postwar re-
ceiversupto the present. You'll
want this valuable reference
guide to the Radio Service
Data preferred and used by
thousands. Helps you find the
Folders you want in a jiffy,
Gert this FREE Index at your
Jobber or write for it now.

ceees et s

BOOST YOUR EARNING POWER!

Mail This Order Form to Your Parts Jobber Today
or send to HOWARD W. SAMS & CO., INC.

2924 E. Washington St., Indianapolis 7, [nd.

My (check) (money order)for $......... enclosed.
Send following Photofact Volumes: [JVol. S.
OVol. 4. OVol. 3. O Vol.2. [JVol. 1. ($18.39 each).
[ Send the RED BOOK. $3.95 per copy.

[0 Automatic Record Changer Manual, $4.95.

[0 Tube Placement Guide, $1.25

[J Dial Cord Stringing Guide, $1.00

[0 Send FREE Photofact Cumulative Index.
Name.,.o..o.. B erEEEs s st asarceecesssssnnens
Address.o.eue..

seserrecesatasssssnas tecessssriey
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By WHERE You SEE THIS BANNER
. . because 1T'$ BETTER FOR YOU!

SPRAGUE TM TUBULARS

The first truly practical MOLDED Paper
Tubulars! Now in stock—ready for your use—
See your SPRAGUE Distributor.

SPRAGUE ATOMS—DRY ELECTROLYTICS

i You can make up virtually any required

l capacity-voltage combination with a small

| stock. Keep a representative supply in vour

‘ g{n)o% SAVE TIME—SAVE MONEY—SAVE
ACE!

Yes, its better for you and your business to buy where this banner
is displayed because the SPRAGUE BANNER identifies a Dis-
tributor who agrees that “It’s foolish to play penny-ante when your
business is at stake!”

Your Sprague Distributor is a successful business man. He
knows the parts business intimately—and he knows that to really
build a bigger, more successful service business, you should use
only the best replacement parts. That's why he features Sprague
Capacitors and *Koolohm Resistors. His business depends on
your success and he wants you to remember that YOUR REPU-
TATION AND YOUR CUSTOMERS ARE TOO VALUABLE
TO RISK FOR THE FEW PENNIES “SAVED” BY BUYING
INFERIOR OR UNKNOWN “BARGAINS"!

SPRAGUE EL SELF-MOUNTING MIDGET
CAN CAPACITORS

No other Dry Electrolytic gives so much de-
pendability in so small a space! Tinned,
Twist-Prong Tabs for easy soldering; quick,
universal self-mounting. SAVES TIME-—
SPEEDS RELIABLE SERVICE!

}or a SPRACUE Yes! We're Listed in the RED BUUK

Looking for the correct Sprague

_ . ’ N replacement capacitors for any receiver man-
ww You're Righss
»

ufactured from 1938 to 19482 It's easy —just

refer to The Radio Industry RED BOOK . ..

[ *KOOLOHM
) - *T M. Reg. U.S Pat Of.

SPRAGUE PRODUCTS CO., Narth Adams, Mass. ¢ (JOBBING AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY)
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Bias Supply
20V 75 MA

AD2BLAAS

130V 75 MA 130V 50 MA

NEW CONCEPTS OF
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B+ Supply Television
130V 250 MA

A

.= “"

40302899~
ioznazaer\

Vibrator 160 V.
160V 100 MA

Vibrator Doubler
160V 75 MA

438D3427A

B+ Supply Television
130V 400 MA

The Federal Miniature Selenium Rec-
tifier has firmly established its position
as a versatile new source of DC power
in electrical and electronic design.

From a “Federal First” in 1946 —
when the nation’s leading radio set
manufacturers were quick to adopt it
as arectifier tube replacement—the field
of application of Federal’s Miniature
Selenium Rectifier has expanded to a
point where radio rectifier tube replace-
ment is but one of an almost limitless
variety of uses.

Today there are millions of Federal

Federal Telephone and Radio Corporation

SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey

research and engineering organization, of which the Federal
Telecommunication Laboratories, Nutiey, N.J., is a unit.

KEEPING FEDERAL YEARS AHEAD...is IT&T's world-wide J

wWWW-americanradiohistorv com

Bt Supply Radio B+ Supply Preamplifier Trickle Charge Assembled
18V 700 MA

In Canada:
Export Distributors:

403D2625A 1

o
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B+ Supply Radio

130V 100 MA B+ Supply Radio-TV

——

40303240 A

Vibrator Doubler
160V 100 MA

ABADI2AN A\

160V 200 MA

43303828A

B+ Supply Television
130 V 500 MA

“Miniatures” in use not only in radio
sets but in television, electric shavers,
electronic musical instruments, inter-
communication systems, mobile radio
and many special applications.

Now Federal offers a line of 18 dif-
ferent “Miniatures”—and still more are
in development. It is our policy to work
directly with you in specifying the right
Federal Miniature Selenium Rectifier
to meet your requirements. If there’s
not a Federal “Miniature” to handle
your particular job, there can be. For
information, write to Department F¥456.

SERVICE, DECEMBER, 1948

130V 150 MA
0~
<
%
&
DESIGN
&
l B+ Supply Television
130V 200 MA

Vibrator Doubler

Federal Electric Manufacturing Campany, Ltd., Mentreal, P. Q.
International Standard Electric Corp. 67 Brood St., N. Y.
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Build YOUR OWN TEST

ELECT
HE UT_[IleY (o)

Featkhil

DOUBL

control. Co
trols.
. 5 tubes,
and cadmium

nll parts,
Shipping
lothi

HEATHKIT
GENERATOR KIT

Every shop needs a good signal gener-
ator. The Heathkit fulfills every servic-
ing need, fundamentals from 150 Ke. to
30 megacycles with strong harmonics
aver 100 megacycles cavering the new
television ond FM bands. 110V 60 cycle
transformer operated pawer supply.
400 cycle audio available for 30%
madulation or audio testing. Uses 65N7
as RF oscillatar and audio amplifier. Com-
plete kit has every part necessary and de-
tailed blueprints and instructians enable
the builder to assemble it in a few hours.
Large easy to read calibratian. Can-
venient size 9 x 6" x 434", W1t 4%z lbs.

SIGNAL

NOTHING ELSE
TO BUY

;;HEA:THKH SINE AND SQUARE WAVE
“AUDIO GENERATOR KIT

The ideal instrument for checking audio

. amplifiers, television response, distortion,
etc, Supplies excellent sine wave 20 cycles

© to 20,000 cycles and in addition supplies
. square wave over same range. Extremely
T low distortion, less than 1%, large cali-
: brated dial, beautiful 2 color panel, 1%
precision calibrating resistors, 110 V 60

“ cycle power transformer, 5 tubes, detailed

© blueprints and instructions. R.C. type cir-

© cuit with excellent stability. Shipping

B weight 15 pounds, ELSE TO BUY

HEATHKIT FM AND TELEVISION
SWEEP GENERATOR KIT

SERVICE INSTRUMENT

At the lowest cost possible, anyone con now
service FM and television receivers. The
Heathkit sweep generator kit operates with
oscilloscope and covers all necessary fre-
quencies. A few pl t hours bling
this kit puts any orgonixation in position to
share the profits of the FM and TV boom.

Every part supplied — grey crackle cabinet,
twa color calibrated panel, all metal parts
punched, formed and plated. 5 tubes, com-
plete detailed instructions for assembly and
use. Shipping weight 6 |bs.

s24.50

NOTHING ELSE
TO BUY

SERVICE, DECEMBER, 1948

“SWITCH KIT
RONIC SWITCH &

fvidual inputs on any scope.
_ Gee both the input and output tra
distortian, phase sh

Individual gain '
arse and fine sweeping rate

Complete Heathkit match

All metal parts are punc
plated. Complete with 'u?;

detailed blueprints o
wi. 13 lbs. Fe

THE BASIC FM AND TELEVISION

... BENTON HARBOR 11,

QUIPMENT

HEATHKIT
CONDENSER CHECKER KIT

57950 et g

ELSE TO
BUY

ces, locate
ift, etc,, immediately.

controls and positioning
con-

es thars,wiih
hed, formed

A condenser checker anyone can offord
to own. Measures capacity and leckage
from .00001 to 1000 MFD on calibroted
scales with test voltage up to 500 volts.
No need for tobles or multipliers. Reads
resistance 500 ohms to 2 megohms. 110V
60 cycle transformer operated complete
with rectifier and magic eye indicator tubes.

Easy quick assembly with clear de-
tailed blueprints and instructions. $mall
convenient size 9’ x 6 x 434" . Wt. 4 lbs.

 HEATHKIT
SIGNAL TRACER KIT

Reduces service time ond greatly ine
creases profits of any service shop. Uses
crystal diode to follow signur from
antenna to speaker. Locates faults im-
mediately. Internal amplifier available
for speaker testing and internal speaker
available for amplifier testing. Connec-
tion for VIVM on panel allows visual
tracing and gain meosurements. Also
tests phonograph pickups, microphones,
PA systems, etc. Frequency range to 200
Mc. Complete ready to assemble. 110V
60 cycle transformer operated. Supplied
with 3 tubes, diode probe, 2 color
panel, all other parts. Easy to assemble,
detoiled blueprints ond instructions.

Small portable 9 x 6" x 434", Wt.
& pounds. ldeal for taking on service
calls. Complete your service shop with
this instrument.

nd im'!'

s19°°

- Plothing ELSE TO BUY

. THE NEW HEATHKIT VACUUM TUBE
VOLTMETER KIT

The most essentiol tool a radie man can have,
now within the reach of his pocketbook. The Heath-
kit VIVM is equal in quality 1o instrumants selling
for $75.00 or more. Features 500 microamp meter,
transformer power supply, 1% gloss enclosed di-
vider resistors, ceramic selector switches, 11 meg-
ohms input resistance, linear AC and DC scale,
slectronic AC reading RMS. Circuit uses &SN7 in
balanced bridge circuit, @ 6H6 as AC ractifier and
6 x5 os tronsformer power supply rectifier. in-
cluded is means of calibrating without stundards.
Average ossembly time less thon four pleasont
hours and you have the most useful test instrument
you will ever own. Ranges 0-3, 30, 100, 300, 1000
volts AC and DC. Ohmmoter hos ranges of scale
times 1, 100, 1000, 10M and 1 megohm, givin
range .1 ochm te 1000 megohms. Completa wi

detailed instructi Add postage for 8 lbs.

éée NEW 1948 HEATHKIT 5 INCH
OSCILLOSCOPE KIT

New improved model of the famous
Heathkit Oscilloscope. Building an
ascilloscope is the finest training for
television and newer servicing
technique and you save two-thirds
the cost. All the feotures and
quality of instruments selling for
$100.00 ar more. Supplied com-
plete with cabinet, two color panel,
58P1 tube, 2 5Y3 tubes, 2 65)7
tubes ond 8BB4 sweep generator tube. Power transformer
supplies 1000V negative and 350 volt positive. Sweep
generator 15 cycles to 30 M. cycles. Has vertical and
horizontal amplifiers. Oil filled filter condensers for lang
life. Complete blueprints and instructions included.

NOTHING ELSE
TO BUY

MICHIGAN




RB@ETQQQQ

FOR SERVICING

Now, A Replacement Line of
Chicago Transformers & Reactors

Now available in principal cities, this new replacement trans-
former line fits a wide range of the service man’s most frequent
power and audio requirements and fills, as well, the needs of
the amateur and experimenter for efficient, standard-type ratings
at low cost.

Here’s transformer design and construction you can rely upon
to give accurate, dependable performance. Every uhit is backed
by Chicago Transformer’s reputation for quality . . . established
in over 20 years of designing and producing original equipment
transformers for the nation’s leading set manufacturers.

RMA color-coded leads, tinned lead ends, and compact, stand-
ard-dimension mountings make for easy installation at the
service bench. Included in the line are power transformers and
chokes, filament, driver, speaker matching, interstage, and out-
put transformers in a range of carefully chosen, practical ratings.

Ask for Chicago Replacement Transformers the next time
you call or visit our parts jobber. In the meantime . . .

WRITE FOR CATALOG

[ \\\v/..
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DIVISION OF ESSEX WIRE CORPORATION

HOME RECEIVERS |
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AUTO RADIO and HYTRON go together,|

| . b A — e e o e s

7" There will probably be a fine new Ford
ash. Chances are good this receiver will be equip-
ytron. For Hytron is a major supplier of Ford auto
at is only natural. Hytron specializes in auto radio tubes
T and miniature. Close engineering co-operation with leaders
e Ford help make Hytron auto radio tubes leaders, too. 'Nuff said.

Hytron and afito radio go together.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

N A

MAIN OFFICE: SALEM, MASSACHUSETTS
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The Service Man in 1948

FEW YEARS IN THE HISTORY of Ser-
vicing have been as significant . . . in
economic, technical and social advance-
ments . . . as 1948. This has been a
vear of dominant progress for the
Service Man on all fronts . . . a vear
during which industry and the con-
sumer have Dhecome more cognizant
than ever hefore of the important role
the Service Man plavs in the life of
Mr. and Mrs. America,

To television, the Service Man owes
much of his thanks for the accented
appreciation of his talents, For the
first time in a score of veurs, the Ser-
vice Man has been able to demonstrate
effectively what his know-how means
and how his special schooling in the
knotty aspects of the art can assure
the full bright enjoyiment of sight and
sound to every home.

The telecaster has heen extremely
grateful to the Service Man for keep-
ing the picture tubes going and main-
taining  his  much-needed audience.
Without the installation of the proper
antenna, matched lines, correct adjust-
ment of sync circuits, proper position-
mg of the picture tube and its acces-
sories, and the particularly important
instruction to set owners, the Hooper
rating of TV programs would he at a
dismal low.

Town meetings and clinics have
been extremely important features of
48 too, providing valuable infornia-
tion on all phases of servicing, from
hookkeeping, sales, and credit to shop
and field work in AM, M, TV, in-
struments and sound.

The town meetings in Philadelphia,
New York and Boston were hosts to
over 6,0000 Service Men who heard
well-prepared and illustrated talks by
such experts as Joln F. Rider, John
A. Meagher, Tra Kamen, Edward M.
Noll, Harry P. Bridge, Austin C.
Lescarboura, Bill Parkinson and doz-
ens of others. Next vear Atlanta,
Georgia; Los Angeles, and Chicagn
will play hosts to these meetings with
the Atlanta meeting scheduled for
January 31, February 1 and 2 in the
Municipal Auditorium, and the Los
Angeles gathering at the Roger Young
Auditorium on February 28, March 1
and 2. The Chicago clinic is expected
to be held in the early spring months.

Attendees at the town meetings were

g

also privileged to hear RMA prexy
Max Balcom, who keynoted the meet
ings with very illuminating talks.
During one meeting Mr. Balcom said,
“I know that we manufacturers often
have failed to recognize the importance
of the Service Man who services the
sets we make. And I suspect that
many of you have not alwavs under-
stood the problems we manufacturers
have been up against when you strug-
gle to repair a receiver of an unusual
or intricate design.

“But as often happens, we are being
brought closer together today by force
of circumstances: primarily by tele-
vision and secondarily hv FM broad-
casting. I Dbelieve that this closer co-
operation will prove beneficial to all

the Service Man, distributor,
dealer and the manufacturer.

“All of us in the industry are having
to, in effect, go hack to school to keep
abreast with the rapid developments in
television.  While closely akin to
standard receiver practice, television is
different in so many respects that
everyone, from the design engineer to
the salesman, has had to start from
scratch to produce and market this
new and exciting production. Tele-
vision requires new production tech-
niques and know-how. It requires
new marketing and selling methods.
And. TV sets require new servicing
kriowledge and practices.

“The servicing of home receivers,
particularly the new TV scts, is rap-
idly becoming a big business, and it
will require well-trained men who are
familiar with the instrument they are
servicing and the most modern tech-
niques for detecting and correcting
any trouble that may develop.”

Associations held their own clinics,
too, in "48 and very successfully. The
New York group initiated a program
on TV which began in October, ’48,
and will last until May, '49. Lvery
branch of TV servicing has heen
scheduled: antemnas, front ends and
if svstems, video amplifiers, hori-
zontal and vertical sync circuits, low-
and high-voltage power supplies, pic-
ture tubes, alignment and servicing
test equipment.

The Pennsylvania State [ederation
group held a series of clinics at each
of its chapters during ’48, with John
F. Rider as guest speaker, covering

IR IH i il

antennas and instruments, Service as-
sociations in the Middle West and on
the Pacific Coast also heard Al Saun-
ders deliver his popular talks on TV.

Distributors and manufacturers were
also active TV clinic holders in 48,
with scores of bigger and better meet-
ings scheduled for 49. Even those
areas where television is months away
became TV conscious in '48 and set
up clinics. In Kansas City, for in-
stance, the Electric Association of
Greater Kansas City prepared a year-
long course, which was underwritten
by ten major distributors in the area,
each of whom contributed $125 to
establish the program. The cost of
the course to the student, $53, was in
most cases paid for by the local asso-
ciation and distributors. Some of
these expenses were also borne by the
Missouri State Bouard of Education.
Another excellent example of clinic
work was presented by the Northern
Illinois and Wisconsin distributors
and associations with a crowded two-
day session which began at 8:30 A.M.
and ended about 5:30 r.m. Over one
hundred Service Men attended these
streamlined TV clinic sessions.

Associations once again bhecame a
factor in ’43, contributing to the re-
markable strides in consumer and in-
dustry acceptance of the Service
Man. Excellent codes plaved quite a
part in cementing this friendship. One
such cotle adopted during the Philadel-
phia Town Meeting and prepared by
the delegates of the Federation of
Radio Service Men’s Associations of
Pennsylvania, set a  fine example
around which many codes were pre-
pared. The code said in part: T will
at all times, without any exceptions,
perform my work to the very best of
my knowledge and ability. In addi-
tion, [ will make a sincere etfort to
improve my knowledge of the technical
and business requirements of my pro-
fession, thereby enabling me to render
still better vadio-electronic service.

T will engage only in fair and
ethical practices recommended and ap-
proved by the radio-electronic profes-
sion as being conducive to public con-
fidence.”

Yes, the Service Man grew in 48
and tbday he is the perfect liaison be-
tween industry, broadcaster and con-
sumer. In '49 we are sure that his
stature will continue to grow.—L. W.
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Servicing Taxicab Radio

Typical Troubles Encountered in Servicing Two-Way Systems Operating in
152-162 Mc Bands and How to Remedy Them ... Composite Characteristics

of 15 Types of Reccivers and Transmitters . . . Charges Usually Made for

Mobile System Servicing.

IN THE PREWAR days two-way systems
operated on the 30-40-mc band. Today
taxicab two-way equipment is required
to operate in the new postwar 152-162-
mc band. There are three major dif-
ferences between the low- and high-
band systems:

(I) More tubes are employed in
both the transmitter and the receiver.
This is due to increased frequency
multiplication of the transmitter crys-
tal frequency. In the case of some
receivers, it is due to the use of double
conversion in the superhet receiver.

(2) The four-fold increase in fre-
quency or four-fold reduction in wave-
length begin to manifest conditions
that are common on microwaves . . .
increased inductive reactance, reduced
capacitive reactance, appreciable dis-
tributed capacitance and inductance
for the frequency involved. We also
have quarter-wave problems with
which to contend; conditions invert
every quarter wavelength (or every
20”) for any conductor. Thus it is
necessary to use very short lengths oi
wiring to avoid resonant line effects.

(3) Although more tubes are em-
ployed, they are usually of the receiv-
ing type. The 6AKS is one of the

by SAMUEL FREEDMAN

New Developments Engineer
DeMornay-Budd, Inc.

most popular in use, where the 6AC7
was the popular low-band prewar tube.

The composite receiver based on
average specifications of fifteen manu-
facturers comprises 14.3 tubes ranging
from a minimum of 12 to a maximum
of 17. The receivers may use:

(a) One or two stages of rf ampli-
fication.

(b) An oscillator-multiplier or an
oscillator and a harmonic amplifier,
the oscillator being crystal controlled.

(¢) A first mixer at a high if fre-
quency.

(d) Two or three if stages.

(e) A discriminator.

(/) Two stages of audio.

Some receivers also use a second
mixer at a low if frequency. Other
special features include noise ampli-
fier, noise rectifier, squelch, and syn-
chro-cycle control (an afc provision

Test set plan used for the alignment of the
dispatcher.

k-5

7
/ Racelver

Tronsmitter

Push To Tolk
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Push To l
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which locks the receiver to transmitter
frequency), etc.

The Transmitter

The composite transmitter based on
average specifications of fifteen manu-
facturers uses nine tubes ranging from
a minimum of six to a maximum of
twelve. Transmitters usually have'

(a) A pair of modulator tubes.

(b) A crystal-controlled oscillator.

(¢) Four or five frequency multi-
plier stages operating as either dou-
Ilers, triplers or quadruplers to raise
the crvstal frequency in the oscillator
stage to that of the output frequency
in.  Out of the fifteen setups analyzed,
seven use a frequency multiplication
of 48, two use 36 times, two use 54
times, two use 96 times, one uses 32
times and one 64 times. Typical ex-
awmples of frequency multiplication
actually employved are: 32 times (one
quadrupler and three doublers), 36
times (two triplers and two doublers),
18 times (one quadrupler, one tripler
and two doublers), 54 times (three
triplers and one doubler), 64 times
(two quadruplers and two doublers),
96 times (one quadrupler, one tripler
and three doublers).

The transmitter output tubes and
the rated power outputs are:

RF Out- Rated

Manufacturer put Tube Output
Motorola

Dispatcher. . 2E26 7 to 10 watts
Ravtheon . ... 832A 15 watts
Link ........ 329B 15 watts
Comco ...... 3D23 15 watts
Wilcox ...... R32A 15 watts
General

Electric.... (2) 2E24 15 watts
Kaar zogqspee (2) 5515 20 watts
Western

Electric (2) 2E24 20 watts
RCA ... ... (2) 2E24  20-25 watts
Federal ...... (2) 5516 25 watts
Mobile Com-

munications . 632A 25 watts
Harvey ...... (2) 5516 30 watts
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Temeo ...... 829B 30 watts
Doolittle .... (2) 2E24 30 watts
Motorola

Standard .. (2) 2124 30 watts

General Mobile Radio Troubles

The troubles likely to be encoun-

2 The Motorola dispatcher recciver circuit.

Circuit of the Motorola dispatcher
transmitter.

Fig. L

tered with any type of mobile two-
way radio equipment are:

(1) Worn rotating or switching
parts. Eventually any part that moves,
turns or slides to make contact will
require replacement.  Usually these

6VH6s are used for

problems can be detected by three

symptoms:

(a) Loud scratching or intermittent
signal as volume control is moved. It
may also reveal itself at the volume
control by getting weaker instead of
louder as the setting is advanced.

(b) Failure of circuit to close when

(Continued on page 40)

first and second rf; 6BJ6, first mixer; 6BJ6, second quadrupler; 6BJ6, first

Fig. 2.
quadrupler and oscillator; two ¢BJ6s in dual if stages, a 6BH6 as a second mixer; another 6BJ6 in the second if stage; two €BJ6s in the first and

second limiter stages; a 6GAL5 as a discriminator; 6BH6, noise amplifier; 6ALS,
The first and second rf stages cover the 152-162 mc hands, points I and 2.
5, 6 and 7 are the 7.3-8

amplifier.
ts the first quadrupler for 36 to 39 mec.

At 3,

me Jif stages.
limiter and discriminator tubes, respectively.

noise rectifier; 12AUS5, first audio and squelch and 6AQ5, power
At J is the second quadrupler covering 144.157 mc; point ¢
The 1.7-mc limiter is at 9 and at /0 and II are the 1.7-mo

6BJ6

WWW-asrericanradiohistorv-ecom
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TELEVISION RECEPTION in {ringe areas
(over 45 miles from the TV transmit-
ters) is dependent on three fundamen-
tals:

(1) Signal-to-noise ratio in the
area.

(2) Gain and
television antenna.

(3) Sensitivity of the television re-
ceiver.

The signal-to-noise ratio in any
fringe area can usually be improved
by increasing the height of the TV
antenna  and by selecting antennas
with a narrow horizontal and ver-
tical pick-up pattern.

The gain and dircctivity of any an-
tenna array depends upon the num-
ber of dipole and parasitic elements
assembled within the array.

directivitv of the

The simplest stiacked array used for
bi-directional high gain pick-up is
the double dipole which narrows the
vertical angle of the antenna’s pick-up
pattern; Fig. Ja. Narrowing the ver-
tical pick-up angle improves signal-
to-noise ratio hecause:

(1) The TV signal from the sta-
tion develops in-phase voltages on the
dipole elements which add wup, in

Fig. 4 (above). Double stacked array of dipole,

director and reflector. (Courtesy Workshop
Associates)
Fig. 2. Stacked folded dipcles and reflectors.

Impedance at the mean frequency (channels 4 or
10) is approximately 150 ohms.

178 wowetengi~ at Chonnet 4 o 10

C — )

To
1/2 woretength a1 | -=300°00m Tramsmission
Line

Chonnel @ or Chonnel 10 ’/1/
8

12 * SERVICE, DECEMBER, 1948

FRINGE AREAS

by IRA KAMEN

Manager, Television Antenna Dept.
Commercial Radio Sound Corp.
New York City

phase, at the input to the transmission
line.

(2) Aperiodic noise fields from
sources above or bhelow the dipoles
develop voltages are out of phase at
the transmission line input and there-
fore tend to cancel,

The signal-to-nois¢ ratio of this
antenna is further improved when re-
flectors are added behind each dipole
(common lasy H, Fig. 1b) as the
horizontal television signal pick-up
angle is concentrated in one direction
and therefore noise fields from the
direction are rejected. In addition,
the gain of the antenna is increased.
The reflectors are usually placed one-
quarter wavelength behind the dipole
elements.  This  one-quarter wave-
length spacing is adjusted for the

Fig 1. 1n a appears a setup for a stacked di-

pole for the 2 to 6 channels adjusted for the

mean frequency (channel # or 10). Impedance

at points 4 and B is approximately 36.5 ohms at

channel 4 or I0. In the layout, the rods are

V4 wavelength at channel /. In b is a lazy H
stacked dipole with reflectors.

72 wovelengin
at Channel

To Transmission ng/ﬂ e

-

(e}

(b}

mean Irequency to which the dipole
elements are cut. When the elements
are cut and adjusted for channel 4
the antenna 1s usually satisfactory for
channels 2 to 6, and when they are
adjusted for channel 70, the antenna
may be used for channels 7 to I13.

Folded dipoles may also he stacked,
with or without reflectors, for high
gain and directivity in one TV band
(channels 2 to 6 or 7 to 13); Fig. 2.
This antenna is best matched to 300-
ohm line.

Perfect matching of coax or 300
ohm-twin lead transmission lines to a
TV antenna over the entire band is
not practical and relatively unimpor-
tant, providing the mismatch 1s not
severe. A mismatch between the an-
tenna and the transmission line of 3:1
produces a loss of only a few db
in power. The mismatch in imped-
ance at the antenna does not affect
the quality of the picture when the
receiver input matches the mpedance
of the transmission line.

Another method of increasing the
signal-to-noise ratio of a TV antenna
is to place a director in front of a
tolded dipole or straight dipole and

Fig. 3. At a, a folded dipole (with director and
reflector) adjusted for broadband and directivity
at channels 2 to 6. At b we have dipole di-
rector and reflector assembly adjusted for single
channel high gain and direcctivity.

174 wavelength Spacing
at Channe! 4 or 10

174 Wavelength Spacing
o Desired Channes

K
-
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Fig. 6 (above). Horizontal pattern of antenna

shown in Fig. 5.

(Courtesy Workshop Assaciates)

Fig. 5 (right). Dual-double stacked array of dipoles, directors and reflectors.
spaced very carefully: Channel 3 (63 mc) distances between A are 187 19/64'’; A, 89 17/32” and B, 45 43/64";
are 171 1/647; A, 81%" and B, 41 19/32"; channel § (79 mc) distances between \ are 149 23/64”; A4, 70 9/16" and B, 36 3/16";
distances between A\ are 138 53/64’’; A4, 65 9/32” and B, 44 35/64”; for FM

OE Cabie Horness b
» E %/ -
<
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.

(b)

To secure maximum efficiency with this system

the element must be
channel 4 (69 mc) distances between A
Channel 6 (85 mc)

(97 mc) distances between \ are 121 41/64”'; 4, 56 45/64” and B, 29V, ;

channel & (183 mc) distances between N are 64 31/647; A, 28 7/64” and B, 14 31/32”; channel 10 (195 mc) distances between \ are 60 33/647; 4, 26%”'

and B, 13 31/32""; channel 12 (207 mc) distances between A are 57”’; A4, 243" and B, 13
elements are also cut to exact lengths for the eight frequencies,
of insulation; b, tape; ¢, wire binding and solder 4, solder.
scctions of insulation. The joint is then wire bound, soldered and taped as shown at f.

reflector assembly; Figs. 3a and b.
The addition of the director element
to these antennas beam their pick-up
pattern so that the area in which
noise can induce energy into the an-
tenna is reduced. This type of an-
tenna usually has a gain of 5 to 6 db.
The folded-dipole antenna array is
preferred where complete TV (2 to 6
or 7 to 13) coverage is required. The
straight dipole is preferred for single
and adjacent channel operation.

The reflector clement is usually 5%
longer than the dipole element. The
director element is approximately 59
shorter than the dipole. These para-
sitic elements do not normally reduce
the antenna’s impedance by more than

37327,
to be pointed in the same direction.

259%. The folded dipole array should
be connected to a 300-ohm transmis-
sion line and the straight dipole array
to a 32 or 73-ohm coax cable. The
forward gain of this type of antenna
can be increased to 7.5 db and the ver-
tical pick-up pattern reduced to 64°
by stacking two dipole-director-reflec-
tors arrays; Fig. 4.

The maximum practical gain (11
db) and the narrowest pick-up- angle
(28°) which can be realized with this
antenna principle is available with a
dual-double stack array; TFigs. 5
and 6.

This array should be used for sin-
gle channel reception only. Several
of these complex arrays may be cir-

The RG
In (b) at a, b, ¢ and d, appears cable harness makeup information: ¢, cover with split sections
At e, appear details of the juncgion connection, which is soldered and covered with split
All dipoles* connected to the inner conductor of the coax cable are

-58/U or RG-59/U cables running to the

cuited to a single TV receiver through
a coax switch. When a TV receiver
with a 300-ohm input is used, a
50/300 matching transformer can be
circuited between the coax cable and
the television receiver for proper
matching.

Another type of fringe area antenna
combines a low-channel stacked array
and a high-channel three-element di-
rectional beamed antenna; Fig. 7.
These two antennas may be circuited
together if there is no interaction
between the high and low-channel an-
tenna units; Fig. 8. The technique
of determining interaction between an-
tenna units has been described in an

(Contined on page 42)

Selecting the Best Antenna System For Installations Which Are Over 45
Miles From the TV Station ... Determining What Type Booster To Use

. . . Choosing the Proper Low-Loss Leadin Cable.
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Fig, 1.

View of Inductuner.

T ek

a, a8 a A,

B
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Fig. 2. How the coils are connected in tuner
for rf, detector and oscillator circuits,

Equivalent Circuit
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L H

Fig. 3. Circuit analysis of the tuner. The two-

terminal network appears as a variable-induc-

tance clement which includes stray capacities

(Cy and C, from terminals H and L, respec-
tively, to ground).
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TV Variable-

ONE oF THE MAJor problems in vhf
tuning systems has been the rather
limited band of frequencies which
could be covered in one continuous
tuning range, these limits in ordinary
capacity-tuned circuits being governed
by distributed and lumped capacity
effects and a loss of efficiency at the
higher frequencies. To satisfy quasi-
optimum performance, a different tun-
ing capacity must be used for each
hand of frequencies. Since this could
lead to rather impractical ends m a
receiver designed to cover a number
of distinct frequency bands, either a
compromise in tuning capacity must
be made with the attendent sacri-
fice in efficiency, or another means
of tuning must be sought. In most
commercial communications receiv-
ers covering Dbroadcast, amateur and
government frequencies, this problem
is satisfactorily solved by utilizing
split-section tuning capacitors in con-
junction with a rotary band switch,
the proper amount of capacity for one
or more bands being switched into the
circuit. Although this method is the
most practical in ordinary communi-
cations-type receivers where frequency
ranges of 550 kc to 30 or 40 mc arve
encountered, distributed capacity and
circuit losses in the tuning system and
bandswitch begin to assume relative
proportions as the tuning range is ex-
tended into the higher frequencies. At
TV and FM frequencies, especially,
where overall gain, bandwidth, signal-
to-noise ratio, image rejection and cir-
cuit stability must approach optimum
values for each of the individual chan-
nels, the usual variable-capacitor sys-
tem of tuning leaves much to be de-
sired.

Variable-Inductance Tuning for
High Frequencies

In tuning systems employing vari-
able inductances instead of the usual
variable capacitances, several distinct

*Registered trademark of P. R, Mallory &
Co., Inc., for variable inductance tuning devices,
manufactured under Paul Ware Mallory patents.

Fig. 4 (left). Inter-terminal capacitance of a 10-
turn Inductuner; measurements made at 1,000 ke.
C —capacitance between terminals; C, = capaci-
tance between high side terminal and frame of
tuner; and C| = capacitance between low side

terminal and frame of the tuner.

Fig. 5 (right). Oscillator and mixer frequency

curves using the 10-turn Inductuner with an if

frequency of 11 me. Output voltage (4) was

measurcd with Mcasurments Corp. model 62
vtom with a vhf diode.

wwWw americanradiohistorv. com

advantages are realized. First, a high
order of overall circuit stability and
efficiency can be maintained since the
lumped capacities associated with tun-
ing capacitors are non-existent. Sec-
ond, it is possible to maintain, or in-
crease, the O as the frequency is in-
creased by the use of a fixed series in-
ductor of low loss construction. By
careful design and apportioning ot cir-
cuit constants, it is possible to reduce
the circuit losses at a rate faster than
the increase in circuit frequency. This
allows a rise in gain at the higher fre-
quencies which may be used to advan-
tage in compensating for high-fre-
quency losses in other parts of the re-
ceiver tuning system. Another main
advantage is the ability of an induc-
tance to tune over a much wider range
of frequencies than is possible with a
variable capacitance, due to the smaller
minimum capacity of the inductance.

The Inductuner*

Extensive development work has re-
sulted in production of the Inductuner,
an infinitely variable inductance unit
capable of tuning an extremely wide
range of frequencies (44-216 mc) in
one continuous range.

In Fig. 1 appears a view of the In-
ductuner. FEssentially, the unit con-
sists of three separate variable induc-
tance units ganged on a rotatable cera-
mic and brass shaft. Each coil is
equipped with a sliding shorting mech-
anism which varies its inductance in
proportion to rotation of the shaft.
Rotation allows the induetance to vary
from approximately .02 to 1.0 micro-
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Inductance Tuning

Design and Application of VHF Tuning System Used in TV Rececivers
(Du Mont) Which Permits Wide-Band Tuning and Rising Gain in Higher

Frequencies.

henry, which provides an inductance
ratio of 1:50. Maximum to minimum
inductive tuning is obtained by rotat-
ing the shaft through 10 turns or
3,600°.

To raise the natural frequency of
the unused turns above the operating
range of the tuner, the unused turns
are progressively shorted on each unit.
This permits a reduction in inductance
and in distributed capacity effects. In
the minimum inductance position the
turns are completely shorted and the
total inductance of the unit consists
essentially only of the current path in
and out of the unit.

In Fig. 2, terminals 4, and B are
connected directly to the ends of their
coil, while terminal A4 is connected to
the slider shorting bar which in turn
is connected internally to the 4, end
of the coil. In circuits where an abso-
lute minimum of inductance is re-
quired, connections are made to ter-
minals 4 and B and no connection
made to 4,. Terminal 4, may be used
instead of terminal A4 in circuits where
convenience of wiring is more impor-
tant than a reduction in circuit induc-
tance.

The tuner is mounted on a rigid,
aluminum die-cast base to eliminate
errors due to frame torsion. The
front bearing consists of a number of
balls rolling in a cone bearing race,
while the rear bearing is a single ball
between the shaft end and an adjust-
ing screw stud. Complete shielding
is provided by a cover of sheet alu-
minum. Ceramic terminal block in-
sulators are provided in order to re-
duce possibility of leakage losses from
this source. Coil forms are molded
mica-filled phenolic, held to close tol-
erances to maintain good tracking be-
tween coils.

Equivalent Circuit

Generally, the Inductuner may be
thought of as a two-terminal network.
Although three terminals appear, ter-
minals L and L* (Fig. 3) are merely

by JOHN B. LEDBETTER

Engineer, WKRC-TV, WCTS-FM

opposite ends of the bar along which
the shorting slider runs. Operation
of the unit is essentially the same
whether terminals A and L (high-side
and low-side terminals) or H and L’
are used, except that in the latter case
the minimum inductance will be higher
due to the extra length of current
path.

The two-terminal network appears
as a main variable-inductance element
which includes stray capacities (CH
and €L) from terminals H and L, re-
spectively, to ground. In shunt with
the inductance, across terminals H
and L, is a third capacitance (C)
which consists of, first, a fixed portion
representing inter-element stray ca-
pacitance and, second, a wvariable por-
tion which in reality is the distributed
capacity of the inductance itself. As
turns are progressively shorted out,

the distributed capacity is changed and
ultimately reduces C to a minimum
value; Fig. 4. This plot also indicates
the variation of capacitances CH and
CL as the total tuning range is cov-
ered.

In Fig. 5 may be scen the rela-
tionship of true inductance versus
active turns of the tuner. The values
presented have been corrected for lead
and capacitance C and are those seen
when looking into terminals H and L.

Due to its ability to maintain a con-
stant and accurate setting over ex-
treme periods of time, the Inductuner
may be precisely calibrated. The
maximum reset error at 100 mc is 50
ke, and 100 kc at 200 mc.

Credits

Material, photos and diagrams are
reproduced through courtesy of P. R.
Mallory & Co. and especially through the
personal cooperation of Myron F. Melvin.

Fig. 6. Typical circuit for 44 to 216-me continuous tuning with a 10-turn Inductuner. At 4 are two

turns of 14’" diameter No. 18 wire, 34’’ apart, coupled opposed. At

is the end inductor and at

C are the shunt inductors.
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Fig. 1.

in the audio circuit to provide application of an {p pickup.

Shield is connected to peint B

in circuit, by space .washers
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How to connect a double-pole double-throw switch Fig. 2. How pickup height (Astatic FL33) can be adjusted
so that bottom of arm is parallel with

record when needle rests on record.
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Microgroove

Part Il ... How To Install and Operate

Automatic Record Changers, Pickup

and Motor Assemblies Designed for the New Long-Playing Microgroove

Records.

THERE ARE two general types of auto-
matic [p record changers that Service
Men can sell and install in existing
setups, one which will supplement and
another which will provide new record
playing facilities. One type which
can be used to supplement the existing
operations is an automatic record
changer for microgroove records only.!
This player attachment is automatic
and several installation precautions
must be noted. If the radio-phono to
which the player is to be attached has
its phono connection already in use, a
single-pole double-throw switch must
be connected to the player, thereby al-
lowing for easy switching from the
two types of record players. When
radio-phonos have no phono provision
a double-pole, double-throw switch is
required, connecting the shield to
point B as in Fig. 2.

Another model? available is a dual-
speed automatic record changer for

Grid Lead

5 Meg

i pd
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both standard and microgroove rec-
ords, as well as standard 3313 record-
ings. The changer is supplied with a
counterbalance control which allows for
two kinds of pressures (one for each
type of record) and two different
needle points, .001” for lp and .003”
for standards. Little servicing is re-
quired for both types of players. How-
ever, after approximately 1 year or
1,000 hours of operation a few drops
of high-grade oil should be applied to
the top bearing, bottom motor bear-
ing, turntable bearing, and idler wheel.
Incidentally, the drive on this changer
is a rubber pulley which disengages
when player is on off position, thereby
eliminating the possibility of the idler

) ’\\}ei)s(cr-Chicago Model 133.
3Wehster-Chicago Model 256.

Fig. 3 (left). Connecting the Astatic pickup into
grid of first amplifier with a 500,000-ohm
volume control in the circuit,

How a filter can be connected in the
pickup circuit to attenuate highs.

Fig. 4.

flattening out by remaining too long
pressured against the turntable.

Pickups

Several types of pickups have been
designed with the necessary light
pressure required for the lp records.
Various kinds of points are being
used in the arms, some of them to
play 16” records and the 10/ and 12”
microgroove record, also. However,
arms that are too long cannot be in-
stalled on existing regular phonograph
installations and therefore a new turn-
table assembly wmust be provided with
these pickups.

One recently developed Ip pickup’
has a pressure of 5 grams, ideal for
the new discs. The pickup can also
accommodate a cartridge for regular
78 rpm records. To install this pick-
up, a %" hole is drilled 6 9/32” from
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Fig. 6 (below). Mounting layout for the Shure 900 MG Ip pickup.

Fig. 7 (left).

Shure /p pickup in an amplifier using a single grid
input.

[ES

Record

Turntable

L

) ¥

unts in
Dia. Hole

by }
$

7'{Mountinq Cenlers— Motorboard

|
-

7%

Record Sysiem

center of turntable spindle; stylus
should reach center of this spindle.
Pickup is mounted in a 4" hole, and
height adjusted by space washers until
bottom of the arm is parallel with top
of record when the needle rests on
disc; Fig. 2. The arm-rest hole should
be located 4 55/64” from center of 15"
mounting hole, and the height should
be approximately same on arm rest as
on top of disc. In Fig. 3 we have a
basic circuit for this Ip pickup con-
nected to grid of first amplifier tube
using a 500,000-ohm volume control.
If highs are too prominent a .05-mfd
capacitor can be placed across primary
of output transformer of amplifier. A
filter* might prove necessary with
good amplifiers to attenuate highs;
Fig. 4. When inserting, keep the filter
away from sources of hum.

Cartridges for Ip records to fit
nearly all pickups using crystal cart-
ridges have also been developed.® They
are equipped with a 1-mil diamond tip.
The cartridge is complemented by a
125-henry equalizer using one 6SL7;
Fig. 5.

Another lightweight /p pickup® re-
cently announced comes equipped with
a jewel tip and a 14” shielded lead to
simplify installation. To install this
pickup is mounted so that the offset
needle in the cartridge passes in an

(Continued on page 44)

SPickering D140S.
Shure 900MG.

SAstatic FL.33.
4Astatic FL filter.

Fig. 9. Motorboard layout for a dual-speed
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Servicing Helps

MANY SERrvVICE readers have written
in requesting that we continue our dis-
cussion of typical TV parts' and ac-
cordingly data on several more perti-
nent components have been compiled.

A particularly interesting TV re-
ceiver part is the ion-trap magnet,
such as the p-m type.® This ion-trap
magnet designed for use with pictures
tubes like the 10BP4, which incor-
porate ion-trap guns, has a neck
diameter of 138” to 114” and operates
with anode potentials of 7 to 14 kilo-
volts.

The magnet consists of two ring-
shaped permanent magnets mounted on
a fiber sleeve which fit snugly on the
picture-tube neck. Metal-leaf springs
inside the sleeve contact the tube neck
and maintain the magnet’s position.
This arrangement centers the magnet
on the tube neck without placing a
strain on the tube neck.

Installation and Adjustment

Preliminary orientation of the mag-
net is obtained by placing it on the
picture-tube neck so that the white
arrow points toward the tube screen.
The larger magnet will then be at the
base end of the tube and should be
positioned approximately over the ion-
trap flags which protrude at right
angles from the gun structure within
the tube neck just above the base.

With the picture-tube operating,
final orientation of the ion-trap is
begun. Starting from the magnet po-
sition specified above, the magnet is
moved forward or backward, and at
the same time rotated to obtain the
brightest raster. The brightness con-
trol is reduced, setting it until the
raster is slightly above average bril-
liance. Then, the picture-tube focus
is adjusted until the line structure of
the raster is clearly visible. The ion-
trap is again adjusted for maximum
raster brilliance. A final adjustment
may be made with the brightness con-
trol at the maximum position with
which good line focus can be main-
tained.

Another important TV part is the
vertical blocking oscillator transformer
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which is used in typical blocking-
oscillator circuits which generate
pulses for driving the grids of the
vertical-discharge tubes. One type®
employs a potted type of construction
which is said to provide resistance to
moisture absorption.

This transformer has a turns ratio
of primary to secondary of 1:42=
5%. The primary inductance (with
3-volt, 1000 cps signal and no dc¢ cur-
rent) is 1.15 == 209% henries.

The vertical deflection output trans-
former for direct-viewing picture tubes
with magnetic-deflection circuits is
another interesting TV part. This is
an output transformer designed for use
with deflecting yoke* and directly
viewed tubes such as 10BP4, and
16AP4.

Turns ratio of primary to secondary
of one type® is 10:1.

The primary will stand 2500 volts,
secondary 1000 volts.

In typical applications, the trans-
former is used with a triode-connected
OKO6GT operating with a plate-supply
voltage of approximately 350 volts.

For horizontal oscillator and syn-
chronizing control a center-tapped
oscillator coil® has been produced. This
is a permeability-tuned unit for use in
TV receivers employing a 6SN7GT as
a combination horizontal blocking
oscillator and synchronizing control
tube. In such circuits the synchron-
izing pulse is combined with the hori-

1Servicing Helps, Sexvice: October, 1948,
2RCA-20303.

IRCA-2087T9.

'Such as the RCA-201D1

5RCA-204T9.

SRCA-203R1.

Fig. 1.
oscillator coil.

Terminal connections for center-tapped

(Courtesy RCA.)

1
A = | I
——’
TO PLATE OF | | 70 GRID COUPLING
BLOCKING  {e s o cmee e e e CARACITOR OF
0SCILLATOR é BLOCKING OSCILLATOR

NC.

zontal oscillator voltage to produce a
combination voltage which is applied
to the grid of the control-tube section
of the 6SN7GT. When these voltages
do not have the correct frequency and
phase relationship, the oscillator tube
is biased automatically to reestablish
synchronization.

(Data based on copyrighted material prepared
by RCA.)

Picture Tubes?

Tv RECEIVERS today use two types of
picture tubes, the electrostatic and
electromagnetic, in several types of
circuits.

Regardless ol size or type, all pic-
ture tubes are fundamentally the same
and every tube consists of seven basic
elements:

(1) A source of electrons in the
form of a cathode.

(2) A filament to heat the cathode
so that it will emit electrons.

(3) A control grid for varying the
number of electrons passing it.

(4) A means of focusing or con-
centrating the clectrons emitted from
the cathode into a beam.

(5) A high-voltage anode to ac-
celerate the electrons emitted from the
cathode.

(6) A means of deflecting the beam
of electrons in any desired direction.

(7) A screen coated with a fluores-
cent material which glows upon im-
pact of the electron beam.

Electrostatic Tube Voltage Circuit

The electrostatic type is so called be-
cause the electron beam is focused and
detlected by an electrostatic field.

In electrostatic deflection, two pairs
of plates are placed around the beam
at the end of the electron gun. For
vertical deflection, a plate is placed
above the beam and one an equal dis-
tance below the beam. Likewise, for
horizontal deflection a plate is placed
on one side of the beam and one an

“From TV lecture data prepared by F. Fowler
and H. Liopert of the G. E. technical service
section.



Design and Application of TV Components: lon Trap Magnets, Vertical
Blocking Oscillator Transformers, Vertical Deflection Output Transformers,

Horizontal Oscillator and Sync Control Coils.

Features of Electrostatic and

Electromagnetic Type Picture Tubes; Typical Picture Tube Voltage Circuits.

equal distance of the opposite side of
the beam.

If a difference of potential is made
to appear between the vertical plates,
the electron beam will be deflected up
or down toward the plate that is more
positive, the amount of deflection on
the screen being proportional to the
voltage applied between the two plates.
If zero potential exists between the
two vertical plates, then there will be
no vertical deflection of the beam.

With the horizontal plates intro-
duced physically at 90° to the vertical
plates, the application of a more posi-
tive potential on one of these plates
in respect to the other will cause the
beam to move sideways instead of up
and down.

It is thus apparent that if a voltage
is applied to the horizontal deflecting
plates and if another voltage is simul-
taneously applied to the vertical de-
flecting plates, then the position of the
spot at any instant is due to the re-
sultant force of the two voltages acting
at right angles at that instant. In tele-
vision, the voltage applied hetween the
vertical deflecting plates is referrved to
as a vertical sweep voltage since it
deflects or sweeps the electron heam
in a vertical direction. The voltage
applied between the horizontal deflect-
ing plates is referred to as a horizontal
sweep since it deflects the electron
heam in a horizontal direction.

In TV receivers, a rapidly changing
voltage or sweep is applied between
the horizontal deflecting plates, which
moves the beam rapidly from left to
right and traces a horizontal line. At
the same time that the beam is rapidly
being moved horizontally, another volt-
age or sweep is applied to the vertical
deflecting plates which changes much

Fig. 2. Basic voltage circuit for an electrostatic
picture tube.
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slower than the horizontal sweep volt-
age, and the beam traces horizontal
lines across the face of the tube at the
same time that it is gradually being
moved from top to bottom by the much
slower vertical sweep voltage. The re-
sult is a number of horizontal lines
across the face of the tube extending
from top to hottom referred to as a
raster.

Electrostatic Tube Voltage Circuit

A basic voltage circuit for a typical
electrostatic picture tube is shown in
Fig. 2. As indicated, electrode volt-
ages for forming focusing and con-
trolling the intensity of the beam are
obtained from a bleeder connected
across a high-voltage supply. A vari-
able voltage for the focusing anode is
obtained from a potentiometer in the
bleeder circuit. The potential on the
second or high-voltage anode is usual-
ly five or six times that of the first
or focusing anode and ranges from
approximately 1500 to over 10,000
volts, depending upon the tube type.
The higher anode voltages result in a
smaller spot size and also produce a
brighter picture,

The intensity of the beam or bright-
ness of the picture is controlled by
means of a potentiometer in the
bleeder circuit which varies the bias
between control grid and cathode.
Making the cathode more positive with
respect to the grid decreases bright-
ness, while making it less positive in-
creases brightness.  This is the
equivalent of biasing the grid more-or-
less negatively in respect to the
cathode.

The video or picture signals are in-
troduced in the grid-cathode circuit of
the picture tube, which causes the in-
tensity of the electron beam to vary in
exact accordance with the picture sig
nal as the clectron beam is deflected
across the screen by the application of
suitable sweep voltages to the hori-
zontal and vertical detlection plates.

To prevent the application of the
sweep voltages on the deflection plates
from defocusing the electron beam, the
mean potential of the deflecting plates

Fig. 3. The basic voltage circuit for an electro-
magnetic picture tube.

is kept at the sane potential as the last
or accelerating anode. It is advisable
from this standpoint to use push-pull
deflection circuits; that is, both sets of
plates are made to vary in potential
about a fixed positive potential (the
last anode potential) as an operating
point. This method of operation is
accomplished by connecting each de-
Hection plate to a high resistance, the
center point of which is connected to
the last anode, and then coupling each
pair of deflection plates to a push-pull
amplifier.

Some provision is usually made to
place a variable dc potential on each
set of plates for proper centering of
the beam. This small variable voltage
is required to compensate for any mis-
alignment of the electron gun and for
any stray electrostatic or electro-
magnetic fields which would tend to
move the beam off center.

Electromagnetic Types

The electromagnetic picture tube is
fundamentally the same as the electro-
static type except that the electron
beam is focused and deflected by an
electromagnetic field instead of by an
electrostatic field.

In the electromagnetic type of tube
the electron gun structure is similar
to that in the electrostatic tube con-
sisting of : a heater, cathode, control
grid, and two anodes. However, the
first and second anodes do not perform
anv of the focusing action. The first
anode attracts electrons f{rom the
cathode and the second or accelerating
anode, which is the high voltage anode,
accelerates them toward the screen.

[ To Be Continued ]
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Push-Buiton TV Receiver

THE INPUT SYSTEM of a push-button
tvpe TV receiver, the Bendix model
235M1 and 235B1 chassis,! on the
front cover this month, features an rf
stage consisting of one 6J6 in a bal-
anced input rf amplifier. Series tuned
wave-traps are tuneable over the 30 to
40-mc band in order to reject any signat
that might be picked up by the antenna
and interfere with the if signal. (The
sound if is 31.625 mic and the picture
of is 36.125 mc.) The input circuit
consisting of a pair of 15 mmfd, two
30-mmfd, and a 1000-mmfd capacitor
plus a center-tapped inductance forms
a tuned circuit on either the low or
high TV band, when connected by
the switch pushbutton arrangement to
the tuneable elements for the high and
low-frequency bands. This circuit is
actually series tuned and therefore,
provides a voltage gain at the grid
of the 6J6 over the voltage that is
applied at the antenna input terminal.
When one of the channel control
pushbuttons is pressed, a mechanical
linkage automatically positions all of
the iron core slugs in the antenna,
oscillator, and mixer coils, as well as
operates the low to high frequency
switching.

The tuned circuit tapped coil is
wound over a 13,000-ohm composi-
tion resistor which is a damping re-
sistor for the tuned circuit. A 1,000-
mmfd capacitor used for dc isolating
actually connects the center of the
tapped coil to the chassis ground as
far as the rf signal voltage is .con-
cerned. The bias applied to this tube
is a combination of cathode bias pro-
duced by a 180-ohm resistor, the vari-
able bias from the agc circuit, and
the fixed bias set hy the contrast con-
trol. The resultant voltage from these
three sources is applied through the
1,000-ohm resistor connecting the cen-
ter tap of the center-tapped coil back
to the agc circuit. Since triode type
tubes must be neutralized to prevent
regeneration, 1.5-mmfd capacitors are
alternately connected from one plate
to the opposite grid as neutralizing
capacitors.

The plate voltage for this #f tube is
applied to the center tap of another
tapped inductance through one of the
B+ filter resistors having a value of
680 ohms. The tuned plate circuit
for the high and low bands are con-
nected in parallel across the coil in
this circuit similarly to that employed
in the grid circuit of the same tube.
A tank circuit tunes the plate circuit
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of the 6]6 to any frequency within the
high frequency TV band (174 through
216 mc), while another tank circuit
tunes the plate circuit over the low
TV band (54-88 mc). The plate coil
in this circuit is also wound over a
22,000-ohm composition resistor which
loads the circuit sufficiently to pre-
vent oscillation. Since there is con-
siderable length of line between the
coil in this part of the circuit and the
pushbutton assembly, a separate 5,100-
ohm dampening resistor is connected
directly across the switch contact or
the pushbutton assembly.

A separate local oscillator tube is
used in preference to a single multi-
element converter tube because of
the low conversion transconductance
and low signal-to-noise ratio con-
verter tubes have at high frequencies.
This tube is also a 6J6 type connected
in a push-pull type of oscillator cir-
cuit. A fine tuming adjustment in the
plate circuits 1s used for sharp tuning
in the sound or audio channel on both
bands. Negative grid bias developed
by the oscillator is also applied to the
grids of the 6J6 mixer tubes.

The balanced output from the rf
amplifier is connected through a pair
of 27-mmfd capacitors to the grids of
the 6J6 mixer tube. The output from
the oscillator is also connected to
these same grids by a pair of 2.2-
mmfd capacitors. Thus we have two
separate frequencies appearing on the
grids of the mixer tube. These two
frequencies are, of course, the selected
rf carrier frequency from the TV
transmitter and the output frequency
of the local oscillator which is always
equal to the rf carrier plus the if fre-
quency.

The grid bias for this tube is de-
termined by the negative grid voltage
developed by the oscillator tube. This
voltage is applied to the mixer grids
through a 33,000-ohm resistor to the
junction of a pair of 10,000-ohm re-
sistors, which are individual grid re-
sistors for the two grids of the mixer
tube. This means that the gain of the
mixer tube will vary in direct rela-
tionship to the activity of the oscilla-
tor tube. If the »f output of the os-
" iIn part TIT of the Les Libby series of align-
ment articles, which will appear in the January,
1949, issue of SErRVICE. the complete circuit
of the Bendix TV receiver will be presented,

together with an analysis of other pertinent
sections of the model.

cillator tube is especially strong,
high negative voltage will be de-
veloped at its grids and this high neg-
ative voltage will be applied to the
grids of the mixer tube reducing its
gain. This arrangement assures that
the mixer tube will operate at the
point of optimum transconductance
and a maximum signal-to-noise ratio
will be obtained at its output.

The manner by which the if is ob-
tained from the center junction of the
inductance in the 6J6 mixer plate
circuit may be puzzling in view of
the fact that both the incoming rf
signal and the signal from the local
oscillator is push-pull connected to
the grids. Since the input is push-
pull connccted, the two plates of the
mixer are 180° out of phase with each
other as far as either one of the two
applied signals are concerned and
therefore neither one of these signals
are present at the center tap of the
plate coil. In other words this cen-
ter tap does not vary in potential with
reference to either ome of these two
signals. This therefore eliminates any
possibility of the #f or oscillator fre-
quency from entering the if channel.

Since the desired frequency at the
output of the mixer is the difference
between the #f and local oscillator
frequencies, the phase relationship be-
tween these two, as they appear on
the mixer grids, is the only factor that
must Dbe considered. These two fre-
quencies are either in phase or out of
phase on both grids of the mixer tube
at exactly the same instant. When
thev are in phase they are additive
and the resulting current in each plate
circuit varies accordingly. When
they are out of phase they cancel each
other and no change in the current
of either plate is produced. The im-
portant point to notice in regard to
any change produced in the plate cir-
cuits by this phase relationship, is that
the change on the two plates is in
phase, instead of 180° out of phase,
as is the case when only one signal
is applied in push-pull to the two
grids. In effect, then, the two halves
of this mixer tube are in parallel as
far as the #f is concerned, and there-
fore this ¢f will be present at the
junction of the mixer plate coil, ap-
pearing across the 35.9-mc iron-cored
inductance as a common load imped-
ance.

The heavy lines on the schematic
diagram, show the path for all sig-
nals of varyving amplitude.



"SIMPLI-FLEX' means just what it says!
SiMple to install . . . FLEXible for any
requirementl Its design allows it to be
built up from the basic dipole to
multiple stacked all-channel arrays by
the addition of reflector kits and ad-
ditional arrays as required when more
stations get on the air.

No “‘assembly puzzies’™ with Rodiart's
‘SIMPLI-FLEX'' design. No degree in engi-
neering or truck-load of tools needed —
absolutely no loose hardware. One minute
assembly, one man installation!

High strength, well engineered design of
more than ample safety foctos, with simple,
sturdy oll aluminum caostings, elemants, and
heat-trected support masts for PERMANENT
instellations.

'"WEATHER - SHIELD'' polystyrene terminal
block encloses lead-in connections and pro-
tects from all weather conditions! Keeps
electrical performance at moximum,

J

TELEVISION

and

FM ANTENNAS

True to Radiart tradition . . . these new Television and FM
antennas are the finest available! They are laboratory
engineered and designed to deliver peak performance,
always! Their top quality construction will produce the
finest television picture possible. For just a little more . . .
. it pays!
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TV Sync And
Inter-Sync Systems

Part Il . . . Characteristics of Horizontal and Vertical Equalizing Pulses

and How They Control

Picture Presentation.

I~ our ANaLysts of the ditferentiating
and integrating circuits in the TV
receiver, it was indicated that the
integrating circuit is a long time-
constant #»¢ combination, with the
integrated vertical sync taken off an
integrating capacitor. In a typical re-
ceiver, the differentiating time-con-
stant may be at some value between
less than one and ten microseconds;
the integrating circuit time-constant
may be from 500 to thousands of
microseconds.

A simple inter-sync separating sys-
tem along with the action of the dif-
ferentiating and integrating circuit on
both the horizontal and vertical sync
pulses is demonstrated in Fig. 1. In
this drawing waveform I represents
the short duration horizontal sync
pulses which produce, across the dif-
ferentiating resistor, a series of spiked
voltages as shown in waveform 2.
Likewise, the leading and trailing
edges of the vertical sync pulses, wave-
form 4, although they are of longer
duration, also produce equal ampli-
tude spikes across the differentiating
resistor as shown in waveform 5.
These pulses, however, occur at a
double rate which will be discussed
subsequently. Thus the spikes gen-
erated during the vertical sync pulse
block prevent loss of horizontal syn-
chronization during the vertical re-
trace intervals.

When the horizontal sync pulse is
applied to the integrating circuit, it
is of such a short duration that only a
very, very tiny charge appears on the
capacitor and is of no consequence;
waveform 3. During the vertical sync
block, however, the pulses are of
longer duration and place an appre-
ciable charge on the capacitor. Fur-
thermore, the charge of one pulse is
not permitted to leak off the capacitor
before it is again reinforced by the
second pulse and so on for the entire

*From a forthcoming book, Television for
Radiomen, to be published by Macmillan.
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six pulses of the vyertical sync block.
Thus, each pulse adds a charge to the
capacitor and a cumulative effect of
each charge produces an ample voltage
across the integrating capacitor ; wave-
form 6. This integrated or step volt-
age is used to synchronize the vertical
oscillator. Inasmuch as the six verti-
cal svnc pulses only occur once every
1/60th of a second the vertical oscil-
lator is fired at a repetition rate of 60
per second. The horizontal leading
edges, however, occur once for each
line of the picture and, therefore, the
horizontal is locked at a rate of 15,750.

Horizontal Synchronization

The horizontal sweep is synchron-
ized by leading edges of the sync
pulses which occur at intertals of 63.5
microseconds. These leading edges
occur not only during the scanning of

Fig. 1. Analysis of inter-svnc separation.
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the active horizontal lines but also
occur during the vertical retrace in-
terval because it is necessary to main-
tain tight synchronism of the hori-
zontal sweep even during the time
that the vertical is retracing. This
rigid requirement is needed to preserve
the rigidity of the interlace system be-
cause 1t 1s necessary that the even-
numbered lines fit precisely at the mid-
point between the odd-numbered lines
to have an interlaced high resolution
system. If we were for an instant to
lose horizontal synchronization and
then reestablish it at the end of each
tield, the discontinuities present would
cause pairing of lines or the actual
lines of the scanning raster, instead of
being spaced equi-distantly, would be
grouped 1n pairs all the way down the
screen. Thus it is necessary even dur-
ing the vertical retrace interval to
generate leading edges to maintain
synchronism of the horizontal.  Ac-
cordingly, instead of using a long con-
tinuous vertical sync pulse which
would serve just as well so far as
vertical integration and synchroniza-
tion is concerned, the vertical ,sync
block is broken up into a series of
pulses (called serrated vertical sync
pulses) which form the leading edges
for maintenance of horizontal lock-in.
Spacing between alternate leading
edges of the vertical sync pulse and
equalizing sync pulses is also 63.5
niicroseconds.

Horizontal sync during active line
intervals and during vertical retrace pe-
riod between fields and frame is shown
in Fig. 2 (page 44). If the top drawing
represents the vertical retrace between
fields and the lower one, retrace be-
tween frames, it is evident that the end
of a field occurs at bottom right and
the leading edge of the first equalizing
pulse is one full line away from the
last horizontal svnc pulses. Thus be-
tween fields the horizontal locks-in on
the odd-numbered equalizing and

(Continued on page 44)
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Circuit Features of the Motorola TS-5 and TS-7 TV Chassis, C. E. 810 and
Farnsworth GV-260 TV Models.

COMEBINATION TV /¥M/AM/PHONO re-
ceivers now coming off the production
line include many unusual circuit fea-
tures particularly in the TV section.

An interesting example is the Mo-
torola VI102 and VK101 series, chas-
sis TS-5 and TS-7, shown in Fig. 2;
page 20.

In the TV part of the chassis are a
6AGS5 »f amplifier, 6J6 mixer and hf
oscillator, one 6AGS if amplifier, three
6AGS5 video i amplifiers, a 6ALS
video detector, dc restorer and sync
sep., 6AU6 first video amplifier, 6AC7
second video amplifier, 6BA6 second
sound #f amplifier, 6BA6 third sound
if amplifier, 6AU6 fourth sound if am-
plifier, 6S8GT discriminator and first
af amplifier, 6VOGT second af ampli-
fier (power output), 6SK7 sync stabil-
izing amplifier, 6SH7 sync pulse strip-
per, 6J5M sync pulse limiter, 6SN7GT
vertical blocking oscillator and dis-
charge, 6VO6GT vertical deflection out-
put, 6H6M horizontal deflection dis-
criminator, 6AC7 horizontal deflection
reactance, 6VO6GT horizontal oscilla-
tor, 6J5M horizontal discharge. 6BG6G
horizontal deflection output, 8016/
1B3GT hw rectifier, 3V4G horizontal
damping, 10BP4 picture tube, and two
3U4G Iv rectifiers.

By means of a four-connection an-
tenna receptacle, either a 300-ohm bal-
anced or a 75-ohm unbalanced input is
available. The reccivers are normally
wired at the factory to match a 300-
ohm balanced line. If the receiver i1s
to be used with a 75-ohm line, the in-
put circuit can be rewired as shown in
Fig. 1. When a 75-ohm interconnector
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cable is used in place of the 300-ohm
interconnector cable, which is fur-
nished by the factory, IFM and broad-
cast reception can sometimes be im-
proved by reversing the leadin inter-
connector plug that fits into the FM-
BC tuner chassis,

Under conditions of rough shipment,
it is possible for the ion trap, focus
coil and deflection yoke parts to be-
come misaligned.

Ion Trap Adjustment: Shifting of
the ion trap will result in poor bril-
liancy or shadowing of the corners.
The ion trap should be mounted on the
neck of the picture tube so that the
pole piceces of the large coil magnet
are over the flags on the tube’s gun
structure. The large coil must be in-
stalled toward the socket end of the
tube. (If a pm type of ion trap is
used, it should be placed on the neck
of the tube with the black end toward
the socket). While observing the
raster on the screen, the coil should
be moved slightly backward or for-
ward, simultaneously turning it slightly
to and fro until the brightest raster is
obtained, and one in which none of the

Fig. 1. How to connect 300 or 75-ohm lines to

TV antennas used with the Motorola TV TS-5

or TS-7 chassis. At a are the input connections

for a 300-ohm transmission line and at b we

have the revised input connections if a 75-ohm
coax line is used.

four corners are cut off or shadowed.
These adjustments should be 1made
with the brightest picture obtainable
consistent with good line focus and a
square raster. When adjustment is
completed, screws must be tightened to
hold trap in position.

Focus Coil Adjustment: Shifting of
the focus coil will result in corners of
the picture being cut off or shadowed,
or it will be impossible to bring the
beam to a focus with the focus control.
To correct, the wing nuts which hold
the focus coil in place should be loos-
ened.  These two nuts are found on
the sides of the focus coil hracket.
The horizontal and vertical centering
controls should be set approximately
at the center of their range of rotation,
While observing the raster on the
screen, the focus coil should be moved
back and forth until a position is found
where the raster is about centered on
the screen and none of the four cor-
ners is cut off or shadowed. The wing
nuts, holding the coil in this position,
should then be carefully tightened.

Deflection Yoke Adjustment: 1{ the
deflection yoke shifts, the picture will
be tilted. To correct, the wing nut on
top of the detlection yoke should be
loosened and voke rotated till picture
is straight.

G.E. 810

In Fig. 3, page 28, is another in-
teresting TV receiver, the G. E. 810
table model.

IFeatures of the receiver include a
constant input impedance rf amplifier

(Data continued on hagz‘282)9; Cireurts on pages
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25 Watts Power
Handling Capacity

14V, ounces of
ALNICO 5

Broad Frequency
Characteristics
50-13,000 cycles

 The General Electric 1
er with the famc

FROM THE SMALLEST TO THE LARGEST:

@ Every G-E speaker is Performance-Engineered at
Electronics Park

Every G-E speaker is equipped with the Aluminum
Foil Base Voice Coil

Every G-E speaker is an Alnico 5 speaker

Every G-E speaker cone is designed to last

Every G-E speaker has a Big Market

For complete information on General Electric
Speakers write: General Electric Company,
Electronics Park, Syracuse, New York.
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As another year draws to its close, we pause in retrospect of
what has gone behind . . . and think wishfully of what is yet to
come. To all our friends we are anxious to extend the very
warmest greetings of the seasons. It is our sincere wish that this
holidoy season hold every gladness for you and yours. And may
the New Year ahead be one rich in happiness. Our thanks to
you for past business favars, and your help in even further es-
tablishing the name RADIART VIBRATORS as the leader in the
field. It is our pledge to continue to deliver the best in vibrators

-- to keep faith with you — and your customers.

THE ONLY VIBRATOR LINE
LISTED IN SAM’'S RED BOOK

The Radiart Corp.

CLEVELAND 2, OHIO

Export-Scheel International Inc., 4237 N. Lincoin Ave., Chicago 18, Il
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Ser-Cuits
(Continued from puge 24)

with a balanced input, automatic ire
quency control for horizontal synchro-
nization, and a ten-inch picture tube
with alumimumized screen.

In this model, the horizontal saw-
tooth generator makes use of one sec-
tion of 6SN7GT, connected in a
blocking oscillator circuit. Instead of
its frequency being controlled directly
hy the horizontal sync pulses, it iy con-
trolled by a dc voltage on its grid,
which ts the resultant of the phase
difference between the incoming sync
signal and a voltage wave derived
from the output of the sweep gener-
ator.  The resultant dc voltage pro-
duced by the other section of the tube
i1s called an afc voltage.

The afc portion of the tube obtains
its operating bias through its connec-
tion to the grid circuit of the hlocking
oscillator tube, through a 3.3-megohm
resistor. The blocking oscillator pro-
duces a large negative bias m its grid
circuit during its normal operating
cvcle.  When the horizontal sync
pulses or the combined output voltage
are mpressed separatelv on the grid of
tube, they do not have sufficient posi-
tive amplitude to cause appreciable
plate current flow. However, if they
are combined and phased properly,
their composite amplitude is sufficient
to cause plate current to tlow. During
the time that conduction takes plice,
a 2-mfd and a .002-mid capacitor in
the cathode and grid circuits become
charged positive in respect to ground,
the magnitude of the charge and the
resultant voltage thereon, heing de-
pendent upon the duration of the flow
oi plate current in the afc part of the
tube.

Since an 82,000-ohm resistor is in
the bleeder circuit across the filter and
also forms a part of the grid return
circuit for the sweep generator tube,
any change in voltage across this re-
sistor will thus result in a change of
frequency in the sweep generator.
Thus if the contributing voltage of the
resistor makes the grid less negative,
the frequency will be raised; likewise,
if the contributing voltages make the
grid more negative, the frequenc
will be lowered. Thus, it will be seen
that the longer the conduction period
of the afc part of the 6SN7GT, the
higher will he the frequency of the
blocking oscillator and its sawtooth
output.

horizontal frequency control, in
the form of a 25-150-mmfd variable

(Continued on page 30)

A Complete Line of Vibrators . .
Designed for Use in Standard Vibrotor-Operated Auto
Radio Receivers. Built with Precision Construction, featuring
Ceramic Stack Spacers for Longer Lasting Life.

Backed by more than 17 years of experience in Vibrator
Design, Development, and Manufacturing--
ATR PIONEERED IN THE VIBRATOR FIELD.

New 36 page
VIBRATOR
GUIDE

New Models

STANDARD AND
HEAVY DUTY

INVERTERS

For Inverting D. C. to A.C. , . .
Specially Designed for operating A. C.
Radios, Television Sets, Amplifiers, Ad-
dress Systems, and Radio Test Equip-
ment from D. C. Voltages in Vehicles,
Ships, Trains, Planes and in D.C. Districts.

‘A’ BATTERY
ELIMINATORS

For DEMONSTRATING AND TESTING:
- AUTO RADIOS
New Models . . . Designed for Testing
D. C. Electrical Apparatus on Regular
| A. C. Lines. Equipped with Full- Wave
| Dry Disc Type Rectifier, Assuring Noise-
| less, Interference-Free Operation and
| Extreme Llong Life and Reliability.

—

American Teeevision & Rapio Co.

Quality Productt Since 79357
SAINT PAUL 1, MINNESOTA-U.5.A

W
N TERATURE
Sec gour Jobler
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SERVICE, DECEMBER, 1948 e

29



22,000 Ohms
A
WA

L Grid
Current

Clips at -1V

22Q000 Ohms .,

MAA

AL

h

AAA

470,000 Ohms

‘VVV
Phase Control

144 Meg

Mtd

003MA S 170000

y, +310(Telavision
» Supply)

< Ohms
~°5EM'° 560 Ohms

= 390
™S Mmid

caern ]

Fig. 4.

forms a part of the discharge circuit
in the grid of the blocking oscillator.
By varying its value, the free running
speed of this oscillator can be adjusted
to supplement and act as a course con-
trol for the horicontal hold control.
The free running speed of the hlocking
oscillator is also adjusted by the in-
ductance variation of a blocking oscil-
lator coil.

The horizontal sawtooth voltage
generated by the blocking oscillator is
shaped and then amplified by a 6BG6G.
The output of this tube is coupled to
horizontal deflection coils through an
impedance matching transformer. A
5V4G damping tube diode is used prin-
cipally to remove a transient oscilla-
tion created by the rapid retrace of the
current in the high inductance of the
horizontal sweep and high voltage
transformer and still retain the posi-
tive overshoot in the primary winding
for use in the high-voltage supply. It
also is used to provide a linear trace
and to recover some of the energy
irom the inductive kick-back and to
help supply the B+ requirements of
the output tube.

A 25-150-mmfd horizontal drive
control forms a capacity voltage di-
vider in conjunction with a 390-mmfd
capacitor so as to control the amount
of sawtooth voltage supplied to the
arid of the 6BG6G sweep output tube.
This permits adjustment of the grid
sawtooth voltage to compensate for
variations in output tubes.

A horizontal width control forms a
series-parallel circuit in respect to the
output to the yoke. The inductance 1s
variable in both coils of this control;
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the inductance of the series choke is
maximum when the parallel choke is
minimum and vice versa. The parallel
circuit shunts the curreit around the
detlection coil, depending upon its in-
ductance, and the series coil attenuates
the current by changing the impedance
of the series circuit. This type of con-
trol provides a uniform impedance to
the output transformer over a wide
range of adjustment.

A vertical sawtooth voltage is gen-
erated by a 6SN7GT connected as a
multivibrator. This voltage is coupled
directly to a 6V6G vertical sweep out-
put amplifier tube and then to the ver-
tical sweep yoke through the impe-
dance matching transformer. Verti-
cal speed is controlled by changing the
time constant of the multivibrator grid
circuit by a 50,000-chm potentiometer.
Sweep size or height of picture 1is
changed by 100,000-ohm potentiome-
ter, which changes the B- voltage
applied to a charging network of the
6SN7GT simultaneously with the
screen voltage on 6V6G. Vertical
linearity is controlled by feeding back
correcting voltage developed in the
cathode circuit of the 6V6G through
a .1-mfd capacitor into the grid cir-
cuit of the output tube. The cathode
voltage which is fed back through
the .1-mmfd capacitor has an opposite
curvature corresponding to the non-
linear portion of the generated saw-
tooth output so that by combining these
voltages in the grid of 6V6G correc-
tion may he effected. The amount of
the correction voltage is controlled by
a vertical linearity potentiometer.

The high voltage for the second

The horizontal afc circuit used in the Farnsworth GV-260 TV receiver.

anode of the picture tube is derived by
making use of the inductive kick volt-
age produced during retrace in the
horizontal output transformer. This
kick voltage has a magnitude of sev-
eral thousand volts and is positive-
going, appearing between the plate of
the 6BG6G sweep output and ground.
Since this voltage in itself is not suffi-
cient to produce the required anode
potential, an additional winding con-
nected electrically and magnetically
with the primary is added to provide
further step-up of this voltage. The
top of this autotransformer is con-
nected to the plate of a rectifier tube, a
1B3GT/8016, which derives its fila-
ment voltage from the horizontal
sweep transformer by a single turn
around the core. Since the frequency
supplied the rectifier tube is high
(15,750 cps), a 500-mmfd filter capac-
itor is more than adequate to give a
smooth dc¢ output. Due to the small
capacity of the filter, this supply is
relatively safe to handle.

Farnsworth GV-260

Continuing our analysis® of the
Farnsworth GV-260 TV chassis, which
began last month, let us now study the
dc reinsertion system of the set.

Even as a photographic exposure
meter determines the iris setting of a
camera and involuntary muscular
action sets the proper iris opening of
the eye, the dc inserter circuit estab-
lishes an average value of the inten-
sity of the received signal which con-

1From a series of TV servicing lectures pre-
pared by Farnsworth.




trols the grid-bias upon a viewing tube. |
The reinserter is the exposure meter
and the bias voltage which it produces
is the “iris.” [

Initial bias to the grid of the picture
tube in the set is fed to the tube
through a 1,000-ohm resistor. Through
this resistor also flows the rectified
portion of the video signal which, of
course, is direct current. This dr |
establishes a potential across the re-
sistor which subtracts from the initial sescesa
grid bias. Therefore, a strong signal

makes BRACH

“the Service Man’s Line”

produces a relatively high potential ! Brach antennas . . . long known for dependability

across the resistor which, being posi- - maximum reception . . . t_rouble-free operation

tive, subtracts from the initial tube - durability and ease of installation . . . now
feature an added extra . . . Flexibility. Unique con-

bias whereas a weak signal, or none
at all, contributes little or no potential,
increasing (opening the iris) the bias
potential.

Even as an awc circuit should have
correct time constant, the effect of de |
reinsertion must be properly timed.
Too short a time required for it to |
take hold would produce surges of
light upon the screen, whereas too
long a time would cause the back-
ground illumination from one scene
to carry over into the next. This
proper timing of the effect of the re-
inserter is accomplished by a 10,000-
and 220,000-ohms resistor and .02-mfd
capacitor. The 220,000-ohm resistor
also serves to provide direct potential
continuity to the grid. |

struction features aid the service man in making a
more rapid installation to which future additions or
modifications can be easily made.

’- FLEXIBILITY A complete line designed with
basic antenna parts which are convertible to more
complex arrays as required by location and recep-
tion problems.

2- COMPLETE KITS Each antenna model is in-
dependently designed and furnished in a completely
packaged kit containing all necessary hardware,
downlead {when desired) and the Universal Base
Mount . . . ready for installation.

3~ PRE-ASSEMBLY Each antenna s factory
pre-assembled as far as possible, ready to erect.
Complete and simple installation instructions. Saves
valuvable man-hours on the roof.

<
4. MECHANICAL STRENGTH weather - tested

for durability, Brach Antennas feature a husky steel
mast, rigid connections, sturdy base mount, neat
appearance. All parts corrosion resistant.

5. SUPERIOR RECEPTION Designed with en-
gineering ‘‘know-how''. All Brach antennas are
factory pre-tuned, matched for 300 ohm transmis-
sion line with large diameter aluminum elements
for better signal pick-up. Directivity patterns and
£ standing wave ratios available upon request.

Differentiation and Horizontal |
Control Circuits ~

|

|

The Farnsworth receiver incorpor
ates an afc circuit which maintains
horizontal deflection rate constant in
the presence of normal bursts of inter-
ference. Sync pulses appearing in the |
output of a 6SN7 are transmitted to l
one-half of a 6SN7. There, they are N 1 . 1

ew! Tops in TV!

amplified to appear as positive pulses

then injected into the afc circuit. HI-LO ROTATABILE

A 6K6 is used in the familiar Hart-

90 G009 00000000 0000000000000 000200000000000000 08300 O0CS

ley oscillator in which sustained oscil- Antenna
lation is had. The natural period of Here it is! A rotatab'e antenna to provide peak
this oscillator is nominall near 15 750 performance with any station at any time. Brach
L . y o introduces the new "Superview' Rotatable, cover-
cps; that of the incoming sync pulses. ing both high (174 MC to 216 MC) and low (88
: . . . . MC to 108 MC) TV bands. High band extension
COl:lneCte.d into the inductive circuit available for easy addition to standard dipole
of thlS osc1llator 1S a reactance tube, array for separate orientation. No more multiple
6AC7 which operates in the familiar | images. No more “"weak’ stations. Brach's Super-

’ p 3 : view HI-LO assures television reception that's
manner of reactance tubes in the afc fops. Make sure and investigate the new Super-
circuits of electronic sweep circuits, V view line today.
broadcast I‘CCCiVCI‘S, etc. Signals are Wri'eff?r Free Brach catalog showing complete

o li v FM t d ies.
presented to the grid of the reactance ine of TV and FM antennas and accessories
tube by injection into the cathode cir- SEND FOR CATALOG No. §304

cuit over a 10-ohm resistor. The re-

actance of the cathode coupling capaci-

tor is considerably higher than the l S B RA c H M FG c 0 R P
10 - ohm cathode resistor through BRACH

which the oscillator currents flow. SO

200 CENTRAL AVENUE, NEWARK,

[ To Be Concluded in January ] WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES
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Board of directors of the recently organized Amecrican Radio
Technicians Guild. Front row. left to right: Ray Mattraw, Lewis

Sharrard and Bertram Lewis.

William Brewerton and Hyman Levy. talk. Lefi to

Howard W. Suams;

At a recent service

meeting in Medford, Oregon, sponsored by

/ A Verl G. Walker Co., in cooperation with Howard W. Sams and
Rear row, left to right: Ed Fisk. Co.. Inc.. who presented Al Saunders offering his popular TV
right: Dave M. Lee, Northern Pacific rep for
Verl G. Walker and A. C. W. Saunders.

ARSCP, Williamsport, Pa.

Jou~x BarsorHv, chairman of the pub-
licity commiittee of the Associated
Radio Servicemen of Central Pennsyl-
vania, has forwarded an interesting
report on their recent activities. He
states that TV was the keyvnote of the
October meeting, held i the Brown
Library in Williamsport, where mem-
bers were told that Mostoller Hill was
chosen as the site of the association’s
TV lab. It was announced that pre
liminary tests on the hill with several
TV sets were satisfactory, picture
signals being received from New
York, Philadelphia, Washington, and
Baltimore.

President Robert Stout, who pre-
sided at the meeting, told the hovs

At a recent RMA mecting of service managers at the lotel Roosevelt in New York City
discussion: A. J. Alexander (Motorola), H. A. Newell (Crosley), . Patten (DulMont Labs), W. I.
(Westinghouse). Edward A. Pool (Wells-Gardner),
eral Electric), F. Leo Granger (Stromberg-Carlson),
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that it was planned to have full facili-
ties available at the lab— power, a
fortv-foot tower with platiorm, at least
two types of antennas, suitable test
equipment, etc. Thus any member de-
siring to build a TV kit and seeing
what  gives need simply drive out to
the hill, use his pass key to get into the
lab, and sce what does give, if any-
thing !

In this way, members feel, reports
Barsophy, and only in this way, by
actually working with TV gear, can
one become really familiar with the
works. It is planned to supplement
the laly activities with talks, a class or
two (the tentative stage as vet), and
private study.

ARSCP delegates to the Scranton
meeting of the Federation of Radio

Servicemen’s Association of Pennsyl-
vania, Carl Smith and Phil Marchioni,
told the members about TV servicing
problems covered, such as new set ser-
vicing. As a result, the association
went on record condemming the prac-
tice of forcing purchasers of TV sets
to buy servicing with the set.

At the November meeting, Barsophy
reports that TV was featured, too, with
a talk on antennas by John F. Rider.
Rider, who was concluding a lecture
tour through Eastern and Central
Pennsvlvania cities, addressed a ca-
pacity crowd at the Brown Library.
He expressed approval of the TV lab
idea, and said it was the first such co-
operative effort of its kind, as far as
lie knew.

Three committees have Dheen ap-

during which television servicing was a featured topic of
Zaun (RCA Service Company), A. H. Kurtruff

B. R. Lafierty (Hallicrafters,) M. L. Jones (Delco Radio-General Motors), W. L. Parkinson (Gen-

wWw_ americanradiohistorv com

B. J. Hickman (Sparks-Withington), M. R. Weiss (Kings Electronics), Thomas H. Ellis (Western Auto
Suppiv) and Bond Geddes and James Secrest of RMA,




TEN YEARS AGO

From the Association News Page of
SERVICE, December, 1938

. = |
Build Business 3 ways

FROM NEW AND OLD CUSTOMERS

TORQUE.
&)
CDRIVE
CRYSTAL PICKUIT‘

Tue GREATER BRrIDGEPORT Radio Ser-
vice Men’s Association, Bridgeport,
Conn., became affiliated with the RSA.
Officers were: L. F. Gravlin, chair-
man; A. H. Stendahl, secretary and
Herbert C. Eiseman, treasurer. . . The
Abilene, Texas, Chapter discussed a
rate book for receiver repairs. . . . The
Buffalo, N. Y., Chapter nominated offi-
cers for ’39. Clarence Redstone, in-
structor at the Buffalo Technical In-
stitute presented a talk before the
group on Radio Service and Theory
.+« The Danville, Ill., Chapter held
a weenie roast and picnic. Russ Lund
of Clough Brengle talked on Dynamic
Testing. . . .The Flint, Mich., Chap-
ter reported that it had almost 1009
membership among the Flint Service

with Exclusive

NEW

SERIES 12

Men. . . . The first annual banquet
of the Green Bay, Wis., Chapter was
held at White Lawe, Wis. . . . The
Southern New Hampshire Chapter
devoted the first meeting of the month
to business of the chapter. . . . George
Connor of Sylvania presented a talk
on tone quality improvement before
the New York chapter. . . . The
Peoria, Ill, Chapter began a co-
operative advertising campaign in the
local newspapers. Editorial coopera-
tion, in the form of articles comment-
ing on the work and stability of RSA
members, was promised by the papers.
. .. The Pontiac, Mich., Chapter held
its first meeting at the Board of Com-
merce building. . . . The Radio Ser-
vice Association of California elected
officers for ’39. . . . Servicing groups
in Fort Wayne, Ind, and Spring-
field, Jacksonville and DeKalb, IlI.,
indicated that they’ll join the RSA
soon.

pointed by President Stout: program
... John Voelkler (chairman), A. L.
Altemose, Sr., George L. Bailey, Chas.
E. West, all of Williamsport, and John
Stine, of Jersey Shore, Pa.; member-
ship . . . Art Guild (chairman) and
Phil Marchioni of Williamsport, and
Frank Grinnell, West Milton, Pa.;
publicity . . . John Barsophy (chair-
man) and Luther E. Reitmeyer of

.

vesy “tcors p,, -
P

ez Serriy

L GHYEST
N OST EFFICIENT
CRYSTAL CARTRIDGE
EVER PRODUCED

NEW IDEA WINS CUSTOMERS
CREATES MORE BUSINESS

1. With only 3 basic types you can make normal
replacements of over 150 standard models

2. You offer all record fans a new aid in obtain-
ing finer reproduction and preserving records.

3. You help record lovers get more plays ouf of
old worn records.

Everyone likes the way the new TORQUE
DRIVE improves performance . ., hushes sur-
face noise and needle talk . . . reduces record
wear, increases record life, gives more needle
plays. Comes in low, medium and high voltage,
with replaceable Osmium-tip or Sapphire-tip
long-life whisker needle. Available individu-
ally or in kits.

Series 12 with Osmium-tip needle. . . .List price $7.50

HANDY KIT MAKES SALES
AND SERVICE EASY

Enables you to make most repiace-
ments immediately. Saves time! Cuts
overhead! Increases profit! Avail-
able in Kit A" (Osmivm) or Kit 8"
{Sapphire). Each kit contains é car-
tridges, 4 extra needies, mounting
plates, literature, replacement chart.

New Model L-14
for MICROGROOVE

New Microgroove Crystal Cartridge
also avoilable now-—at same price.
E-V Model L-14 has smooth, peak-
free response to 12,000 c.p.s. No
filter necessary,

New Model 20
MAGNETIC CARTRIDGE

1113 i i ire-ti N R i g i f
Wlllxamsport, and Don Koch of Series 12 wnh'Su.pphnre tip n.eedle P l.!sl price ‘${8 50 ;JATE«Rg\gggagVEorrel:E’?éJsL.A&:;
Hughesville. As your E-V Distributor or write for Bulletins 141 and 142. Model 503 Matching Transflter.
ELECTRO-VOICE, INC., BUCHANAN, MICH. ‘ :
ESFETA Export: 13 East 40th St., - New York 16, U.S.A.  E-V Pot. Pend. licensed under Brush Patents,

IN A REPORT on the recently formed
Empire State Federation of Electronic

(Continued on page 45)

Cables: Arlab

®
IT PAYS TO REPLACE WITH %’Wcz
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ANTENNAS
Antenras, FM. By Les Graffis........... April
Antenna Transmission Lines, FM. By Les
Graffis weeeiscsocirenoionnaannnn .Jan.

Application of High-Gain Antermas to Stcp
Up TV Signal Strength in Weak-Signal
Locations ..eeveeecvroanesersnsson ... April
Checking FM Antenna Locations.........Nov.

Coaxial and Two-Wire Lines............. Jan.
FM-Antenna Directional Control......... Nov
Directional and Non-Directional Types of
FM Antennas.....cceceesaoersonocccs April
Factors Involved in TV Anterma Designs. April
Hlﬁh Frequency TV Antenna Installations,
y Ira Kamen ....cveviveoncceiianes Sept.
HF TV Antenna Installation Procedures..Sept.
Half-Wave and Quarter-Wave Lines..... Jan.

Mai\‘tchmg FM Antennas to 72 and 300-ohm
I1I€S . .veessenestansan
Major Math Factors with "Which Service
Men Should Be Familiar to Install TV
Antennas for Full-Band Coverage...... Aug.
Mounting FM Antennas...... . i
Multiple Antenna System Installatlons ov.
Non-Directional and Directional Types of
FM Antennas ..... veveeseeenessApril
Practical FM Antenna Installations. By

Ira Kamen .. vivess.Nov.
Quarter-Wave and Half Wave Lmes. veeeJan.
Radiation Resistance and Fields.......... pril

Relation of Terminating and Line Impe-
dance in FM Antennas...............April

Selecting Proper FM Antennas........... ov.
Stub Filters_for Cutting Out Interference
in Channels 2 to 6.. [ 1 U A
TV Antenna Installatmn Precautlons ..... April
TV  Antenna-Installation Tools. By Ira
Kamen ....oveeesses o veve...May
TV Installations m Frmgc Areas By Ira
Kamen .......cccievensnnns eserecneans ec.
TV Interfering Frequencles veeereeaeesSept.
Two-Wire and Coaxial Lines............. Jan
Use of Math in 12-Channel TV Antenna
Installations, By Ire Kamen........... ug.
AUTO RECEIVERS
Auto Radio Servicing......... oo aals iv...May
Auto Service Hints .....o.eeveeeceniaen May
Automobile Battery Ground Data ......... May
Buick Receivers ......... . cocSofoo ....May
Capacitor Reference Circuits............. May
Delco R-705 Automatic Station Selector
SYSLEM vevvevooreroonesonscsnnessss .May
Design of the Non.Synchronous and Syn-
chronous Forms of Vibrators........... May
Detailed Analysis of Delco R-705 Automatic
Station Selector System........c...co0ne ay

Four Circuits Which Can Operate from
120-Volt AC and 6, 12, and 24 Volt

DC Inputs......coeeeeiunoeneansannnns May
How Vibrators Operate in Modern Auto

Installatxons ......................... May
Oldsinobile 46 and '47 Auto Sets......... May
Motorola 508, Truetone D4630 and Buick

Receivers ...evveervoronrorreaeaaranes May
Packard-Philco Auto Radio P- 1835 .Sept
Philco Auto Radio 938K......... .Sept
*Scope in_Auto Servxcmg ..May

Taxicab Radio Alignment Setu
Taxicab Radio, Servicing .
Truetone D4630 ........
Vibrator Design and Ap

G.JPeters . W .ol Yookl 8 Sornons
Vibrator Power Supplies. By 7.

ay
Sterlmg May

Vibrator Specification Information...... .May
CIRCUITS
AC/Battery Vibrator Power Supply...... May
AC/DC Set Using Tapped Filament Con-
NECLION +vveevoocnoncananssanooanansos uly
Admiral Chassis 8Cl....ocvevvennnanenne uly
Admiral 7C73 ... iiiiiiernieiiarceraians Jan.
Admiral 301A (Block Diagram).......... Oct.
Admiral 301A (Complete TV Circuit)..... Oct.
Altec-Lansing 10576 (Amplifier Kit)...... June
Auto Test Setup..uveeeivevrcarnarenan Aug.
Battery and Three-Way Portables......... July
Balance-Indicating Circuits..............April

Beam Relaxor TV System.......
Belmont 21A21 ... .uuiuineorunnioneenas.,
Bendix 235M1/235B1 Push-Button TV Re-

ceiver (COVET) .ev.veniirunnreenrnonans Dec.
Bias- Su&ply Regulated System ............ Feb.
Buffer Capacitor Reference Circuits....... May
Buick 980744/45 .......... X » » A Tron lay
Capacitor Check Circuit ..o, ..., Aug.
Coax to 300-Ohm Input Circuits..... ....Sept.
Code Practice Oscillator Circuit.......... Aug.
Columbia LP Adapter.......o..oovuvenns Nov,
Clippard Signalette SI (Cover)......... April
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Delco R705 Auto Set Tuner............. May
DeWald B-612 . X
Diode Filter Circuit ....oveveeiasn vess Aug.
Dual-Output Vibrator Power Supply.. ..
Du Mont Input_Circuit (TV)
Electromagnenc Picture Tube Voltage Clr-D
UILS e vnvvannonnss werenesasiec,
Electrostanc Deﬁechon Plcture Tubc Sys-
TEM  vevassoccsonsnsavancarsnee —_— une
Electrostanc ‘Picture Tube Voltage Circuits.
Farnsworth FV-200 (Video Ampl;ﬁer). ... Fel b
Farnsworth GV-240 (TV Picture Tube Cir-

it) :
Farnsw0rth "GV260 TV ‘Receiver. .. ......Nov.
Farnsworth GV-260 Horigontal AFC Cir-D
P T R S S ec.
Flyback High Voltage Supply.ecinseenns ..June
FM Tuner (COUGr).eeeieeessssasossssssjuly
Model 14 Record Player........... June
. E. 210/211/212 (Cover).osuusn..
E. 801 TV Receiver (Revised Model) Apnl
. E. 801 (TV Picture Tube Circust)....Aug.
. E. 801 (Video Amplifier).coo.oo..... .Feb
E. 901/910 (High Voltage and Picture
Tube [ ) R I Oct
E. 803 (Broadcost Converter and Oscsl-
“lator CIrcwit) eevevo.s veee..Aug.
E. 803 (H orisontal Multivibrator and
fém: CIrcust) vovevnenns Y SiT-8
803 (Honxauml Sweep Cmmlt) ...Aug.
. E. 803 (TV Receiver Block Diagram).Aug.
E. 803 (TV ond FM R-F Amplifier,
Converter and Oscillator Circuit)...... .Aug.
. 803 (Vertical Multivibrator and
Sweep Output Circuit)
E. 803 (Video Detector end Amplifier
Clrcmt) Mool N oo N ogo o0 .Aug
803 (Vadeo “and Audta I.F Cm:mt) Aug
E 810 TV Model.oovvrrrrnnnnnnnn, Dec
901/910 Mar.
Preamplxﬁcr Ms5C (Rem:ed Model) Apnl
Pteamp (Revised to Increase 'Scope

E
E in)
E Vanable Rcluctance Prcamp Circuit. Oct.
E ¥GA -4 (Beat Frequency Audio Oscil-
lato: beeestccsuresssses et aaans ey
. E. YRS.1 Smgle "Sideband Selecter .
E. TV Intercarrier Setup........
Half-Wave Rectifier System
Harvey Radio V-H-F Slg’naf Generator
Hearing-Aid Circuits ......
Hearing Aid Output Circuit
Horizontal Deflection Circuit and Pulse-
Operated H-V Supply ....
Howard 482 (Cover).......
H-F and L-F Noise Suppressor Gate Cir-
cuxts P T T, Sep
H-V Power Supply for 12GP7 C-R-T.. Nov
Intercom 2-Wa K Receiver-Speaker Systcm %Iune
Kaiser-Frazer Auto Radig (1949 Model).
LP Adapter in AC/DC Set.............. Nov
LP Adapter in Circuit Using a DPDT
Switch . B JErpr: epRrrel. 35
LP Adapter in Dual I.F Circuit
LP_ Adapter in Radio Phono Using Dual
Volume Control ..
LP Equalizer Circuit ..
LP Filter Unit Circuit
LP Pickup Circuits ................
Magnetic Deflection Picture Tube Syste
Motorola Dispatcher-Receiver ...
Motorola Dispatcher-Transmitter
Motorola 508 .... .
Motorola 48L11 .. .}uly

oo 00 00000 p 0 0 o O QOOQROT
n

Motorola 58L11
Motorola 67L11

Motorola VT-71 ...... .
Motorola TS- 5 TV Chassis .. . Dec
Mixer-1n¥ut Systems ...... . Jan.
Qldsmobile '46-47 Receivers ,.... .May
Philco Crosshatch Generator 5072........ April
Philco 48-2500 (Block Diagram of TV Pro-
jection Receiver) ...... .Aug
Philco LP Adapter ......... .Nov.

Pickering Booster Amplifier. .
Plug-In and Wired-In LP Circu

Premier Crystal Signal Generator .May
Reactance Modulator Cireuit............. Sept.
Receiver with Compensating Circuits and
LP Adapter . ov.
Remote-Control System Feb.

RCA 630TS (Input) ........
RCA 630TS (theo Amplifier)
RCA 641 (AGC TV System).
RCA 641 (Sz nal-Voltage TV

RCA MI.12775 (Cover). Oct.
RCA 8BXS........c.u.n July
RCA WR-53A (Cover) Feb.
Scott 110-A (Cover).........oo.cun.n ov.
Self-Rectifying Vibrator Power Supply...May
Signal Tracer .......... .Feb.

Silver 909 (Cover)
Simultaneous Operation of Two FM Re
ceivers with One FM Antenna......... Nov.

www_americanradiohistorv com

Smith-Meeker RR37 (Sound System Broad-

band Receiver) .......ooevseusonnonn June
Sozt}(%‘nght Amplifier (Electronic Bab_\rA
77 1.2 ) R R R Ceeesaee 5
Sound Powered Communication Setup
Stabilized-Voltage Supply .....cccvuee.en

Stagger-Tuned 6AG6 1dco I-F Amplifier. Mar.
Stagger-Tuned 6AU6 Video I-F Amphﬁer Mar.
Stromberg-Carlson AM 43 Liieienen ov.
Stromberg-Carlson 925 ......oc.ccveeen .. Feb.
Stromberg-Carlson TV- 12 (Black Dtagmm) Aug.
Stromberg-Carlson TV-12 (Complete Cir-

CUTE)  cesvassaesoinrier et usaes ... Aug.
Sync and Non- Sync "Vibrator Circuits. ... May
Sync Se émrator Circuits (Diode, Triode and

Pento orarerensiorors onessnt G HSEAR o 0 o0 s v s oo Oct.
Tapped Volume Control Bass-Boost Circuit.June
Tele-Tone TV-149.. . veeeasOct,
Temco Telebooster (Caver) ............ Jan.

Three-Voltage Input berator Power Sup-

Typical AC/DC/Battery Circuit..
Tructone 4630 .iveinen
V H-V Power Supply with Pulse System. July
TV H-V Power Supply with Doubler
Arrangement ......eseeaieiacsiones . July
TV H-V Power Supp]% ‘with Oscillator. .. July

...... uly

TV H.V Transformer Type Power Supply uly
TV R-F Aligament Setup...... ....Nov.
TV Stub Attenuation Control Clrcuxt ..... Sept.
TV Time Constant Circuits.......c...... Sept.
TV Variable Inductance Tunmg Circuit for
44-216 MC +cvevesenroracecannssssaans Dec.
Vibrator Tester (Cove NM, M S May
Victor 25 Home-Movie Amplifier Circuit...June
Victor 55 (Cover) ........... AP, une
Voitage Doublers ............... .. 0000 d July
Voltage-Regulated Circuit ..... [ Feb.

COVER DIAGRAMS

Eggbeater Type FM Tunir:&z System......July
FM Sweep Generator (RCA WR-534)....Feb.
M/TV Sweep-Signal Generator (Silver

90 )
FM Tuner (Haward 482) . iienonnnnnane Aug.
Magnetic  Wire Recorder-P]ayback (RCA
MI-12775) Oct.
Pogl;et -Type ngna] Generator (Cltppard

Table AM/FM (G.E. 210/211/212)..
3-Stage R-F TV Signal Booster (Temco) .Jan.
Three-Tube Dynamic Noise Suppressor

(Cover). By E. G. Dyett, Jr........... Nov.
Three-Tube Dynamic Noxse Suppressor
(Scott 110-4) ....... P e Nov.
Vibrator Tester .......ccceervecneassoss May
Vlctor $5 (Home-Movie Projector Amplhi-
.............................. une
\’Vﬁ E 124E (RZ Watt Amplifier)......... une
. Wire Reproducer and Preamp Cir-
............................. ...June
Wcstmghouse H-185/195........ Qoocooloo July
EDITORIALS
Annual Sound Issue ........c.... 0000 June
Associations and Servicing Standards ...... Feb.
At the Philadelphia Town Meeting of Tech-
NICIANS  uuvsenrnvinnsceneronnonosneans an.
Auto Radio Servxcmg veeed e ay
FM Radio Relay.........cciveeencenn. Mar.
Ideal FM/AM/Phono System ............ Aug.
Long-Playing Records .................. Aug,
Microgroove Records ........... R SEr o0 July
New Servicing Opportunities............ Mar.
New York Servicing Clinic............. Aug.
No Licensing in New York.............. April
On the TV Front............ PN April
Outdoor TV Antennas...........ceeovn.. Sept.
Preventive Maintenance ........ce00cuvu. July
Preventive Maintenance ........... seess.Oct,
RMA Service Committee........ PR Sept.
The New York Town Meeting........... Oct.
The Town Meeting Talks........ R Feb.
The TV Scoreboard..........cccceenennen June
Town Meetings .o..ooveviviiereneannes May
TrendsS? ..eeveenescrosensanrireraasrons May
TV ALZNMENt .ovvveenorrrrronnonenson Sept.
TV and the Service Man................ Mar.
TV Receivers and Ignition Interference...July
TV Receiver Slupments Clxmb .......... Sept.
TV Traifing e.eeeceveceeneroncesrarcnn Feb.
FM
Checking Locations for FM Antennas..... Nov.
Converting FM Dipole for TV Use......Mar,
AM/PM Receiver Featuring Grounded-Grid

Amplifier, Series-Resonant Circuits, and
Ratio Type of Detector.......evvnes...Jan,



FM/AM Receiver Featuring Grounded-Grid
Amplifier, Series-Resonant Circuits, and
Ratio Type of Detector................ Jan.

FM-Antenna Directional Control. .. ... ....Nov.

FM Antenna Transmission Lines, By Les
(G e T e W

FM Antennas. By Les Graffis..... 0o

FM Radio Relay.................. Mar.

FM Sweep Generator (RCA WR-53A)....Feh.

FM Tuners and Receivers Using Ratio De-

tectors and_Discriminators ............ Feb.
Tuner Using Eggbeater Type Unit
(Cover). By James F. Gordon.......... July
FM/TV Dipole Antenna Length Chart.

Grounded-Grid Amplifier............. .
Matching to 72- and 300-Ohm Lines......Nov.
Multiple Antenna System Installations....Nov.
Practical FM Antenna Installations.
Ira Kamen .........
Ratio Detectors ...... .
Reactance Modulator Circuits Used in F
Receivers and Test Equipment

Series-Resonant Circuits ......... .
Selecting Proper FM Antennas........... Nov.
The Reactance Modulator. By Douglas H.
Carpenter ... ............ 049000600 Sept.
FEATURES
Annual Index ..... 3 5= SETTE &8 s RN - Dec
A;ﬁ:lication of the ’Scope in A-F Testing.
y Alvin 4. Baer..................... Apr,
At the Philadelphia Town Meeting of Radio
Technicians, By Lewis Winner......... Jan.

Association News
Association News ...
Association News ..
Association News
Association News
Association News
Association News
Association News
Association News ..
Association News
Association News E
Association News ......

Cogvcrsion Efficiency of Loudspeakers, By

Hosmer Scott ........ ept.

Sanial .. ....... e un
Electric Power Required for Sound System.

y E. L. Kendall.........c.0.... voo s Sept.
Electronic Baby Light. By Jack Najork...Aug.
FM Antennas, By Les Graffis..... v, APL.

FM Antenna Transmission Lines, By ‘Les
Graffis o.oeeieiiiiiinnnn. Lo 4 .éag.
..Feb,

FM Sweep Generator (Cover).
FM Tuner (Cover).................... Aug
FM _Tuner Using Eggbeater Type Unit

(Cover) ....... e — Cieeieaa, Jul

ceeen Yy
FM/TV Sweep Signal Generato: (Cover) .Mar.
Hearing Aids. By Ira Kamen..... 000000 June
High-Frequency ’IYV Antenna Installations.

By Ira Kamen ...ovveveennnnennnnn. Sept.
Home-Movie Projection Amplifier (Cover) .June
How the 'Scope Works. By Alvin A. Baer.Jan.
Increase Your "Scope Sensitivity. By J. B.

Farnum and Jack Nafork..... | o Oct
Intercom System Using Receiver Speaker

Setup. By Frederick E. Bartholy....... June
Magnetic Wire Recorder-Playback (Cover) .Oct,
New Products in Sound................. June
Output Transformer Matching Chart. By

Frederick E. Bartholy.....oeveunennn.n Apr
Pockct-T)BJe Signal Tracer (Cover). By

H, J. Gruber ....... PO000000000000000 Apr.
Practical FM Antenna Installations. By

Ira Kamen ............. 0000000ME0na Nov.
Repairing  Mechanical Phon graphs. By

Max Alth ...... 000000000098 E Frryy. . July
Replacing the Output Transformer. By

Frederick E. Bartholy.,..... Cesceaas .. Jan,
'Scogc Wave Patterns. By Alvin A. Baer.Mar.
Ser-Cuits ,........... ey adians N s Jan.
SerCuits .........c.0uu.. ..
Ser-Cuits (TV Receivers)..
Ser-Cuits .............vu....
Ser-Cuits (Auto Receivers) [RS—
Ser-Cuits  ............ D0 0o o YEreE .. .
Ser-Cuits (Portables) .......eeens.onn.. .. July

Ser-Cuits (Analysis of Stromberg-Carlson,
G. E. and Philco Projection TV Cir.
(2721 X5 TN o L o S Aug.
Ser-Cuits (Sngle Sideband Selectors; TV
Projection Models) .. voievvennnnnnonn. Sept.
Ser-Cuits (Complete Analysis of Admiral
3014 TV Receiver) ...u.ee.oeeuenen.n Oct
Ser-Cuits (Stromberg-Carlson 25-Watt Am-
g_h'ﬁer, aiser-Frazer 1949  Auto Set,
arnsworth GV 260 TV Set)..........N
Ser-Cuits (Motorola TS-S TV, G.E. 810
TV and Farnsworth GV-260 TV sets)..Dec.
Servicing Helps. By Charles P. Elliott. .. .Jan,
Servicing Helps. By P. M. Randolph. . ...Feb.
Servicing Helps. By P. M. Randolph..... Mar,
Servicing Helps. By P. M. Randolph..... Apr.
Servicing Heips. By P. M. Randolph,....May
Servicing Helps. By P. M. Randolph.,....July
Servicing Helps. By P. M. Randolph..... Aug.
Servicing Helps. By P, M. Randolph.....
Servicing Helps. By P. M. Randolph. 5
Servicing Helps. By P. M. Randolph..... No
Servicing Helps. By P. M. Randolph.. ...

(Continued on page 36)
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NEW Television Kits and Equipment

Important Advances in TV Reception and Servicing!

ALL-CHANNEL BOOSTER

SWEEP SIGNAL GENERATOR
NEW 8-PAGE CATALOG shewing complete Transvislon [Ine now avallabls at your distributor, or write te:

TRANSVISION, Inc.

ness, turns set off. Ideal for Installations where the

Dept. S
In Callf.: Transvision of Californla, 8572 Santa Monica Blvd., Hollywood 46
Ail prices 5% higher west of MIississippl; all prices fair traded. All prices subject to change without notfes.

NEW 10" TV KIT
at amazingly LOW PRICE!

The new Transvision Model I10A electromagnetis Ty,
Kit gives s bright, stable 52 sq. in. plcture, Has 10
picture tube, and CONTINUOUS TUNING on all 12
channels. Its high sensitivity makes for Improved long
distance reception; especially good on high channels.
C e with all 1 double-folded dipole antenns
and 60 ft. of lead-in wire,
MODEL 102 T¥ Ilé:T. less cabin;b ."ﬁ'i“N.t $199.00
MODEL 12A T T, same as above, bu

has a 12°° plcture 'tuba .................. Net $263.00

NEW STREAMLINED CABINETS

for Transvision Model 10A or 12A TV Kit. Made of
select graln walnut with beautiful rubbed finish. Fully
drilled, resdy for installation of assembled receiver.
Walnut Cablnet for 10A or 12A (Specify)...Net $44.95
Mahogany and blonde slightly higher.

TRANSVISION ALL-CHANNEL
TELEVISION BOOSTER

To assure television reception In weak signal areas, or
areas which are out of range of certaln broadcast
stations, Transvision engineers have designed this new
booster. It Increases signal strength on sll television
channels, Tunes all television channels eontinuously.
Can be used with any type of televislon recelver, Un-
usually high gain in upper television channels.

Model B-l ....iiiiiiiiiiianneiniiniennnns LIST $44.95

TRANSVISION REMOTE CONTROL
UNIT KIT

WIIl operate any TV recelver from a distance. Tumns
Bet on, tunes in stations, controls contrast and bright.-

television receiver is Inaccessible. Tuner unit 1s = high
gain, all-channel unit with sbout 50 micro-volt sensi-
tivity. Fasy to sassemble In about an hour.

Model TRCU, with 25 feet of cable.......... Net $69.00
Without cabinet .................c.000an.nn Neot §65.00

NEW . . . TRANSVISION
SWEEP SIGNAL GENERATOR
FOR TELEVISION AND F.M,

Complete frequency coverage from 0-227 MC with no
band switching, . . , Sweep width from 0-12 MC eom-
pletely variable, . , . Accurately callbrated bullt-In
marker generator.

OUTSTANDING FEATURES: (1) Frequency range
from: 0-227 MC. . . . (2) Dlal ecalibrated in fre.
quency. . . . {(3) Sweep width from 0-12 MC com-
pletely variable. . . . (4) Self-contained markers read-
able directly on the dial to .5% or better. (No ex-
ternal generator required to provide the marker signals.)
_ ) Crystal controlled output makes possible any
crystal controlled frequency from 5-230 MC. . . . (8)
Plenty of voltage output—permits stage-by-stage align-
ment. . . ., (7) Output impedance 5-125 ohms. . . .
(8) Directly calibrated markers 20-30 MO for trap,
sound and video IF alignment, . . . {9) RP for align-
ment of traps for IF channels when a DC volt meter
1s used as the indicating medium. . . . (10) Unmodu-
lated RF signal to provide marker pips simultaneously
with the main variable osclllator, . . . (11) Markers
can be controlled as to output strength in the pip
oscillator. . . . (12) Power supply completely shielded
and flitered to prevent leakage. . . . 3) All active
tubes are the new modern miniature type. . . . (14)
Phasing control Incorporated in the generator,

MODEL NO. SG

{RADIOMEN -«. You Can GET INTO The

TELEVISION BUSINESS

In a BIG WAY with the

TRANSVISION DEALER PLAN

WRITE FOR FOLDER D-{

.

New Rochelle, N. Y.

www americanradiohistorv com
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New Book makes

AUTO RADIO
REPAIR twice

Covers all auto
Radio types from
mid-1930’s to
present, includ-
ing mobile FM.

Just Out!

SERVICING THE MODERN
CAR RADID . v Hutour

Second edition, 702 pages,
8V2x11, 222 Hlus., over 500
schematic circuit diagrams of
auto radio receivers, $7.50

Hero—wntten by a practical auto radio expert
of 20 years’ standing—is everything to help the
beginner or experienced serviceman gain profitable
skill in the fast- -growing field of car radio servic-
ing. A complete guide to the work. Book not
only ‘describes installation, testing, and repair
methods fully, but also gives needed special facts
of car radio circuits, differences between car and
home radio servicing problems, shop set-up and
business-getting ideas, etc. Particularly valuable
for busy servicemen is the array of over 500 dia-
grams of specific circuit details on a large per-
centage of sets you may be called upon to repair.

Practical facts and methods on:

—getting into the car radio | —car set installations
business —antenna installation

—dlIfferences between mobile | —ioudspeaker installation
and home radlos —remedylng interference

—antennas and input eir- | —servicing procedure
cuits —vibrator maintenance

—Joudspeaker servicing
—car-radlo alignment
—opush-button tuning, ete.

—power supplies
—elreuit features
—auto slectrical systems
—sotting up shop

OPPORTUNITY OF A LIFETIME

for alert servicemen, says A. A. Ghirardi,
author of famous radio servicing
books and articles

*I belleve SERVICING THE MODERN
CAR RADIO represents an opportunity
no wide awake serviceman can afford to
miss. There sre over 9,000,000 car radios
~—approximately 16 cut of every 100 rsdio
rece{vers in use today—a wonderful fleld
for increasing serviclng business; increas-
ing profits. stepping ahead of competitionl
Good auto radlo men are scarce, and thls
boek gives you a gold mine of Informs-
tlon you need to cash in on this profitable,
fast-growing business.”’

ALFRED A.
GHIRARDI

MURRAY HILL BOOKS. (ne.
(Divislom of Rinehart & Co.) I
Dept. 8-128, 232 Madison Ave., New York 18, N. Y.
Send me Hurlbut's Servicing the Modern Car Radlo |
for 10 days’ examination on approval. In 10 days I
will send $7.50, plus few cents postage, or return I
I book postpaid. Posta(o pald on cash orders; same
return privilege. (Books sent on approval in U. 8. I
I cnly. Price outside U. S., $8.00, postpald.)

[ NRMOY 2o rmrmarm o sd cmrnin gm s wais Tepaer 8 + 60 l
I ABAIOSE ..\oeoiiiiai e et 1
I City (Zone) and State..... P R R l

Ocoupstion ............ Fnle 0500 00eb0000 :

———————-—-———l
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Stag on the beam

U, 6

: X

CONTROL BOX
Size of box 5’ x 5”
Approx.weight121lbs,

Ot ® -
‘4

o ,3‘9 s .95 /e
Model ‘“ I.IST PRICE T —
ATR

Size of - Operates in any weather.

rotor

unit y: Fits most types of antenna.

79"

"58'{1”"- Alliance Tenna-Rotor is an electric antenna rotator. It assures
correct antenna "beaming”—gives positive control of antenna
rotation to select the exact position for "peaked” reception!
Tenna-Rotor is quick and easy to install—the electric powered
rotor unit resists corrosion—is enclosed in a split zinc, die-cast
housing, and is operated from a plastic control box which plugs
into any 110 volt, 60-cycle house circuit. A 3-position switch
rotates antenna clockwise or counter clockwise and stops it at
the right point. Four-conductor inter-connecting cable from rotor
to control box is made availabie at 5Y2¢ per foot.

TV and FM service dealers, and users, will find that the Alliance
Tenna-Rotor simplifies and improves new and existing installations !
Write for catalog sheet and illustrated folder,
alliance mofor
ce mofors
ALLIANCE MANUFACTURING COMPANY o

ALLIANCE, OHIO

Export Department; 401 Broadway, New York, N. Y., U. §. A.

SOWND DISPATCHING SYSTEM

Dispatcher console receiver developed by Cor-
bett, Veek and Co., Portland, Oregon, for garage
service. Console-type awuchboard employs a
combination speaker-microphone with a system of
lights and push buttons providing two-way con-
tact to all parts of the garage and shop affording
an accurate record of the location of cars and
services being rendered to them.

www americanradiohistorv com

PUSH-BUTTON SOUND
DEMONSTRATOR

Push-button panel system in use at Sun Radio

and Electronics Co., Inc., 122-124 Duane St.,

N. Y., which provides contact to a host of

tuners, amplifiers, changers and speakers for ef-

fective demonstrations. Panel setup was de-

veloped by Irving Greene, manager of the sound
and TV department.
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S udlo Microphones
}a)t P. A Pruces

X

Ideal for BROADCASTING
o RECORDING
o PUBLIC ADDRESS

“The ultimate in microphone quadlity,” says Evan
Rushing, sound engineer of the Hotel New Yorker.

e Shout right into the new Amperite
Microphone—or stand 2 feet away—
reproduction is always perfect.

¢ The only type microphone that is no?
affected by any climatic conditions.

o Guaranteed to withstand more “knock-
ing around” than any other type mike.

Speaal Write for Special Introductory Offer,
Offer, and 4-page illustrated folder.

AMPERITE (Ompany ..
NEW YORK 12, N. Y.

561 BROADWAY -

In Canada: Atlas Radio Corp., Ltd., 560 King

; ll |mm.un

Models
RBLG—200 ohms
RBHG—Hi-imp.

List $42.00

&

‘Kontak” Mikes
Model SKH, list $12.00
Model KKH, list $18.00

St. W., Toronto

N

AC (30

~+>-VOLT—OHM—CAPACITY

Large laboratory size with giant 9-inch meter.
Measures resistance (.1 ohm to 10,000 megohms},
capacitance, inductance, current, voltage, both

A vniversal test instrument for all radio and
electronic service work.
See Your Jobber Today or Write for Literature

THE HICKOK ELECTRICAL INSTRUMENT CO.
10521 Dupont Avenue °
0000000000 000000 OOTS

A-

MILLIAMMETER

cycles to 300 megacycles}) and DC.

Cleveland 8, Ohio

SPECIAL OFFER! All 39¢ tubes may be purchased
in lots of 100 assorted. at $35 per 100.

Specials:
TERMS: Net C.0.D..

charge on all orders under $5. Write for Bargain
Catalog S-12.

30 Church Street

GREYLOCK
A DEPENDABLE NAME IN
RADIO TUBES

GT, Glass, and Miniature Types
All Tubes in Individual Cartons

IRS5 3Q4 12SA7GT

185 3va 128K7GT

1T4 6AT6 128Q7G6T

1U4 6BA6 (and many

384 6BEG others) each

89c 6BG&6G.. 89¢
F.0.B. NYC. 35¢ handling

2E24. .

Greylock Electronics Supply Co.
New York 7, N. Y.

FOR TV SERVIGING

Investigate the Mega-line
of instruments:

MEGA-SWEEP
MEGA-PIPPER
MEGA-MARKER
MECA-MARKER SR.
Request Catalog

Kay Electric Company
19 Maple Ave., Pine Brook, N. J.
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Pulsed H-V System Operation........... July
Pulse-Operated TV Power Supply....... Nov.
Practical Ahgn;nent Procedure for Tele-
one v

M.
Rcctangular Pulse Operation
Relationship of Signal and Voltage to Pic

ture-Tube Operation .....ove.veceensnn June
Remednes for Nine Causes of TV Interfer-

................................ Oct.
Remedxes for TV Interference Problems..Mar.
Resistors at HF ... .c.civiiivnninenenns Sept.
So}vmg Major HF TV Installation Prob-

............................... ept.
Solving_ TV Reflection Problems......... July
Sound Powered Communication in TV In-

stallation Work. By K. I. Donald....... QOct.
Sound Powered Tele honcs .............. Oct.
Stromberg-Carlson TV-12......0.000.00. Aug
Stagger Tuned Video I F Systems Using
GS, 6AU6, 6BA6, 6AKS, 6BJ6 and
6 HE Miniatures .....eeeoeeeogecons ar
Stub Filters for Cutting OQut Interference
in Channels 2 t0 6.....cc0cvccecnnsne ept.
Sweep Circuit Reradiation Problems..... Mar.
Sync Clipping «...ceevieseatannieannnss Oct.
Sync Separators (Diode, Triode and Pen-
(G ) R 0 0 0.0 0 0 B 000 0 0 0 000 000 000000 Oct.
The TV Scoreboard.. ]une
Time Constants ...eveeeesseosscacccans Sept.
Transformer-Type High-Voltage Supplies..July
Tube Complements of 18 TV Receivers
(Philco, RCA, Crosley, Emerson,
Belmont, Admwal " Halllicrafters and

Motorola) .
TV Alignment
TV AGC _ and Picture-Tube Volta, and

Signal Systems. By Edward M. Noll...June
TV Antenna Installation. By Irae Kamen. July

TV Antenna-Installation Tools. By Ira
GIMEM s ovvennsssonsosescovsosionacns May
TV Antenna- Rccexver Installation Methods.

By Edward M. Noll.................. ar.
TV ~Automatic Gain Control Circuits..... Feb.
TV Components ....eceeeercinocooscons. Dec.
TV DC Restorers .......ceveeineciaacnnn Feb.



TV and the Service Man......... gty Mar.

TV Interference, Causes and Remedies. By
Ira Kamen ...coveen. eerenreneeas

TV Interfering Frequencies..

TV Instaliations in Fringe Areas. ByD
Ira Kamen ..oosveosee

TV Picture-Tube Size Guide Chart...... Sept.
TV Picture-Tube Voltage and Signal Sys-
tems. By Edward M. Noll_............ July
TV Pretesting in Shops.......ceeonen.. Mar.
TV Reception in Low-Signal Areas. By Ini\pril
MO o eeennerreneennen eeeseerienes
T\g(aReeceivcr Installation Pointers. By W.

H. Buchsbeum ....... eesetesenatean Nov.
TV Receivers and Ignition Interference. . July
TV Receiver Pulse Techniques.......... Sept
TV Receiver Shipments Climb........... Sept.
TV Receiver Video Amplifiers. By Edward fan

M. Nol . !
TV Receiver Visual Alignment Technigques.

By Lester L, Libby.....coevaeee.s SR Oct.
TV Receiver Visual Alignment Techmques.N

By Lester L. Libby..ocveeeneencaoesen ov.
TV ySyuc and Inter-Sync Systems (Part

7). By Edward M. Noll....c..c0vt.ce Sept
TV Sync and Inter-Sync Systems. (Part

II)."By Edward M, Noll......cveneess Oct
TV ‘Sync and Inter-Sync Systems (Part

II1). By Edward M. Noll............ Nov.
TV Sync and Inter-Sync Systems (Part IV).

By Edward M. Noll.....c.oo.vveens ...Dec.
TV signal and Voltage Picture-Tube Cir

cuits. By Edward M. Noll............ Aug.
TV Variable Inductance Tuning. By John

B. Ledbefter ....ovenveeecroccncanasen Dec.
TV Video Amplifier and AGC Systems. By

Edward M. Noll...voviieeiiiinniaases Feb.
TV Training€ .......eocees eeeeea e Feb.
Video Amplifiers, TV Receivers. By Ed-

ward M. Noll ... voiveriiacnennnnne.s an.
Video Amplifier and AGC Systems, TV.

By Edward M. Noll.........coovvne.. Feb.

Video Amplifier Systems in G. E. L
l}(%CA 63(§)TS and yFarnsworth FV200....Feb.
Unitary TV Tuner-Amplifier.......oovee April
Use of Math in 12-Channel TV Antenn
Installations. By Ira Kamen.. .. Aug.
Uses of Square Pulses........... .- .

TEST EQUIPMENT

A TV Crosshatch Generator............ . April
Application of The ’Scope in AF Servic-
ing. By Alvin A. Baer........oovvne. April
CrystaIvC)c;ntrolled Signal Generator...... May
How the 'Scope Works. By Alvin 4. Baer.Jan.
How to Use Controls on the ’Scope...... Mar.
Increase Your 'Scope Sensitivity. By B.
Farnum and Jack Najork ............. Oct.
Modified Reluctance Pickup Preamp for
Increased "Scope Gain .......eovvennen Oct.
'Scope in A-F Servicing. By Alvin 4.
Baer ....cciiiiciensinneinioninosnas April

'Scope Wave Patterns. By Alvin A. Baer.Mar.
Signal _Generator (Sweep-Frequency).....June
Sweep-Frequency Signal Generator........June
Three Methods of Testing A-F Amplifiers

with a 'Scoge; A-F Oscillator . . . Sweep-
Frequency Record . .. Square-Wave Sig-
nal Generator. ......cc.ovvees essessas April
Typical ’Scape Pictures Illustrating Meth-
s of Operation .....coececeiveeece.
Use of Signal Tracer Unit as Power Sup»F "
Y ceesevesrccaccressrevcssovcencanas eD.
Vigrator Testing with a "Scope........... Oct.
VHF Signal Generator......eveeveen.e. April
TUBE NEWS
Aluminum-Backed TV Picture Tube Char-
Acteristics. ...ecveietnnrraniccnneoanns ay
Classification Data on Converters and
MIXErS ..vveeevenonasacnocossasesnans Jan.

Cold-Cathode Glow-Discharge Type Tubes;
RCA 5651, OA2, and OB2, and Syl
vama

4G
Corona_Control on 5TP4 Projection Tube. . Mar.
Diode Filters ...c.ccecervonnoncecsnsoss Aug.
FM Detector Tube for Instantaneous Lim-
iting and Single-Circuit Discriminator..April
Hearing-Aid Subminiatures............... an,
Improved Circuit Arrangements Available
with New Base-Pin Connections _of
35CS5, 50C5, 6BH6, 12AW6 and 6BJ6
Miniatures .o.eeeeeinneencenconcacnns Aug.
New FM Detector Tube for Instantaneous
Limiting and Single-Circuit Discrimina-

Pulse-Operated TV Power Supply. .
Rectifiers in AC/DC Receivers........,..
Stagger-Tuned Video I-F Systems Using
6AG5, 6AU6, 6BA6, 6AKS, 6BJ6 and
6BH6 Miniatures «....coeveveenanene. Mar,

203 o an.
Tube Complements of 18 TV Receivers
(Philco, RCA, G. E., Crosley, Emerson,
Belmont, Admaval, Hallicrafters, Motoroia). July
Tubes for AC/DC AM/FM Receivers.,...May
Triode, Beam Tube and Pentode Amplifiers. Jan.
Triode Detectors and Oscillators,......... an.
Use of 6E5, 6U5 and 6NS for Balance In-
dication in FM Discriminators......... April

UTAH OVAL SPEAKERS
FOR

'Rsplacements FOR ALL SETS!

Television creates new opportunities of profit
for servicemen and a new need for replacement speakers. Now
Utah announces two new ovals especially designed for TV. Both
are 4x6’s, the SE46T6 with a 60 ohm field and the SE46T10 with
100 ohms resistance. Other ovals in the Utah line qualify for
use in television sets. Many permanent magnet weights and
various field coil resistances are available in 4x6’s, 5x7’s and
6x%9’s. TV is big business — see your jobber today.

>

UTAH RADIO PRODUCTS
HUNTINGTON,

~ . .» DIVISION OF INTERNATIONAL DETROLA CORPORATION
EXPORT DIVISION: MORHAN EXPORTING CORP. N.Y., N.Y.

INDIANA

VALPARAISO TECH. INSTITUTE
FM/TV CLINIC

An FM/TV clinic sponsored by Val-
parais¢ Technical Institute, Valparaiso,
Indiana will be conducted on Monday,
January 24, for the benefit of Northern
Indiana Service Men, dealers and dis-
tributers.

Dr. Joseph B. Hershman, president of
Valparaiso Technical Institute, will
serve as chairman of the clinic and the
heads of the school’s television and radio
servicing laboratories will also take part
in the clinic. Technical field representa-
tives from the instrument and model
manufacturers will then present solutions
to various technical problems inherent to
their specific models.

ATLAS SOUND COST-PROPOSAL
FOLDER

An Estimate and Proposal Folder to
assist sound specialists in presenting a
businesslike proposal which will create
confidence in the prospect, has been pre-
pared by Atlas Sound Corporation, 1449
39th St., Brooklyn 18, N. Y.

Folder is available at no charge from
Atlas.

* ok ok

BIGELOW JOINS MAGNAVOX

John F. Bigelow has been appointed
director of service training for the radio
division of The Magnavox Company.
Bigelow was formerly manager of the
publications and training section of
the Farnsworth service department.
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IRC Power Wire Wounds

are better built

every step of the way

Starting right from
the winding form IRC
Power Wire Wounds
combine the best of
materials, workman-
ship and resistor
“know-how™.

Highest grade alloy
wire uniformly wound
on sturdy ceramic
tubes. Terminals spot
welded for security;
heavily tin dipped for
easy soldering.

Climate-proof cement
coatingprovidesdark,
rough surface—best
for rapid heat dissipa-
tion, moisture protec-
tion and ability to
withstand reasonable
overloads.

Resistors cured at
LOW temperature
prevents damage to
resistance windings,
and loss of temper
in terminals. Bands
for adjustable types
feature stainless
steel springs and
silvercontacts. Can-
not corrode to cause
high resistance.

N
A
For exacting, heavy-duty

requirements you can rely on
IRC Power Wire Wounds for
balanced performance in every
characteristic. Il)3eing full-sized, they
can operate continuously at full rating.
Derating in high ranges is unnecessary.

IRC Power Wire Wounds are available
in a full range of ratings, sizes and
terminal types. 91 new ranges have
just been agded. Next time you slep
up to your distributor’s counter—
stock up on IRC Power Wire Wounds.

INTERNATIONAL
RESISTANCE CO.

401 N. Broad Street, Phila. 8, Pa.

In Canada: International Resistance Co., Ltd.,
Toronto, Licensee

[ W

YES ! We're listed
in the RED BOOK

Looking for the correct
IRC replacement con-

trols for any receiver
manuvfactured from
1938 to 19482 Just
refer to the Radio
Industry RED BOOK!
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Taxicab Radio
(Continued from page 11)

a toggle switch is closed due to poor,

intermittent or no contact.

(c) Relay contacts failing to close
becauge the spring tension is too tight,
or failing to open because the spring
tension is inadequate. It may also be
due to dirty, pitted or glazed relay con-
tacts, or poor alignment of relay con-
tacts.

(2) Loose connections or hardware.
This is due to vehicular vibration. It
may also be due, without regard to
quality of equipment, to mechanical
resonant frequencies developed when
vehicle is moving or engine is run-
ning. Such resonant vibrations should
be avoided, when found to exist, by
set placement or shock mounting so as
to respond to frequencies other than
developed in the vehicle. Every form
of matter or material has a resonant
frequency of a destructive nature.
Every part also has a resonant fre-
quency of mechanical vibration de-
pending on its size, shape, composition,
weight, placement and behavior with
variations in temperature. Trouble
can develop where there has been no
or inadequate provision for expansion
or contraction of parts due to tempera-
ture or vibration. This has been par-
ticularly true in the case of early post-
war mobile designs where the manu-
facturer’s past experience has been
confined to equipment used at fixed
stations.

(3) Poor electrical continuity. This
may take a variety of forms such as:

. (a) Broken wire under the insula-
tion. Stranded wire with considerable
flexibility will minimize this possibility
both in breaking and in providing con-
tinuity even if one or more of the many
strands break.

(b) Faulty lug connections where
the wire terminates.

(¢) Poor solder connection. Each
connection should hold by virtue of the
solder and also by virtue of being
securely wrapped to a prong or ter-
minal wherever possible.

(@) Loose or bad connection to the
many pins of the plugs and jacks used
for cable interconnections. The cable
jack and plug in each case should be
positively joined and secured.

Figure 4. . Details of the dummy antenna used
for adjusting the dispatcher transmitter.

S/ 32v-15Swoll Lomp
Base Cut Otf os Shown

7~ 3 Mmtd
Capacitor

Plug

r
Lomp Bose Should Touch
Connsctor

No. 14 wire Soldered Close
to Junction of Base ond
Connector

Pe(cl. Performance

with RIVIS vioeo

ANTENNA BOOSTER

TQ _

13 CHANNELS $7"750
Model SP-2 list 37

6 Channels, Model SP-1 $33.75

Boosts weak stations . . . Pulls in distant sta-
tions with signal strength gain SIX TO TEN
TIMES! . .. Cuts down off-channel interference
. . . Has self-contained power supply . . .
eliminates need for outdoor TV antenna in
most local installations . . . NEW: pilot light
prevents leaving set on overnight,

DEALERS! Your local distributor bas
this as well as other fast-moving R
television accessories in stock.

RADIO MERCHANDISE SALES INC.

550.5 Westchester Ave., N. Y. 55, N. Y.

(¢) Broken wire in the microphone
cable. The microphone or handset is
lifted off its receptacle or hook con-
stantly during transmission. It some-
times falls on the floor, gets caught in
the door, stepped upon or otherwise
abused. When the wiring is defective,
it is usually a very short distance from
where the microphone cable enters the
microphone unit and can be repaired by
cutting back about six inches on the
cable. Flexing of the cable is greatest
a few inches from where the cable ter-
minates in the microphone. Since the
press-to-talk button is on the micro-
phone, a defective microphone cable
can put the whole system out of com-
mission, particularly if the right wire
or wires break in the cable.

(4) Defective or poorly seated vac-
uum tubes. The life of vacuum tubes
depend on manufacturing quality,
proper adjustment and alignment of
circuits, how hard they are energized
and utilized in a circuit, correctness of
heater voltages, efficiency of the stor-
age battery voltage regulator, ability
and opportunity to dissipate heat, num-
ber of times turned on and off, length
of operating service, etc. The net re-
sult has been that tubes have an aver-
age life varying from 1,000 to over
10,000 operating hours.

Other troubles encountered by the
author in the installation and servic-



AT long last you can obtain all of
the necessary accessories required to
make the finest TV antenna installation.
VEE-D-X, the name that hos put more
vision into television, now supplies com-

plete accessories to your jobber.

Saves time . . . shopping around
for turnbuckles, guy wire, and masts
has been eliminated by this complete

and dependable single-source.

See your favorite radio parts jobber
for these VEE-D-X products:
long range, high goin antennas o Primary
FM and TV antenna ® No loss lightning
arresters ® Two- and three-stage pre-selectors
® Light weight magnesium masts ¢ “All-
Angle’” aluminum antenna base mounts ®
Manual orienting rotators ® Guy Wire ¢ Cable
clamps ® Stand-offs ® Turnbuckles * X-200A
heavy duty transmission line * 300 ohm

transmission line.

LaPOINTE PLASCOMOLD CORP.
UNIONVILLE, CONN.

Adds more vision to television

ing of over fifty two-way systems have
been wrong grounds, particularly
when swapping radio units between
cars having the storage battery
grounded on the positive instead of
negative side or vice versa, wrong
tube in a particular socket, broken
tube key so that tube prongs were in
wrong tube socket holes, reversed re-
ceiver vibrator so that it received
wrong current polarity, inadvertent
omission of part equipment or a tube
in the equipment when it is returned
to the wvehicle, antenna cable not
plugged into the set, certain tubes un-
able to operate at the required very
high {requency even though others
of the same type can do so due to a
certain run of tubes or changes in
manufacturer, poor tube-socket prong
connections, poor antenna circuit con-
tinuity between roof-top antenna and
the set, floating shield or sheath on
the coaxial cable between antenna and
set, excessive resilience or throw in
the shock mounts, inadequate shock
mounting for the vehicle and the ter-
rain it travels over, grid caps off tubes,
bad quartz crystal due to dirt, chip
or improper tension with respect to its
contact plates, faulty modulation due
to a voice too loud for a sensitive
microphone or too weak for an in-
sensitive microphone, defective parts
which have changed in their electrical
value, loose or poor grounding or
bonding of cabinet or parts on the
chassis, defective loudspeaker cone or
voice coil, wet equipment due to leaky
rear trunk door seams, dirty antenna
insulator, etc.

While it is true that some equip-
ments have been giving less trouble
than others, the fact remains that no
equipment can function without a
competent Service Man indefinitely.
A competent Service Man, in the case
of mobile radio, is one who can under-
stand the instruction book and who
can supplement it with common sense
and good judgment,

While all mobile equipment, regard-
less of manufacturer, has approxi-
mately the same makeup, the instruc-
tion book is different in every case.

Since a Service Man usually serves
a fleet of vehicles having identical
equipment, the work becomes simple
or routine after a short time if case
histories are recorded or remembered.
Manufacturers normally reserve the
right to make improvements in subse-
quent equipments based on the experi-
ences obtained in the field. It there-
fore is very likely that the troubles
encountered in earlier models will not
exist in later models. Conversely,
troubles developed in later models may
not be found to exist in earlier models.

[To Be Continued]

| it forSavice
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The winning tube!

® Experienced servicemen in Ne-
braska have elected Cunningham
tubes . . . because Cunninghams have
demonstrated their long life and top
performance since 1915. You can
count on more satisfied customers if
you replace with top-quality
Cunninghams . . . “the tube that’s
built for service.”

See your
CUNNINGHAM DISTRIBUTOR

HICKS RADIO COMPANY
Lincoln

A product of
RADIO CORPORATION OF AMERICA

Harrisen,; N. J.
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No. TAI 16

Also available

without Hi-Band
Array as

No. TA24,

R

DUO-ORIENTING 5

STACKED FOLDED
DIPOLES with
REFLECTORS

LOOK AT THESE LONG-RANGE
PERFORMANCE FIGURES
FROM ACTUAL REPORTS!

CITIES DISTANCE IN MILES
Albany - New York 125
Cleveland - Pittsburgh 120
New Haven - New York 110
San Diego - Los Angeles 100
South Bend - Chicago 90

OUTSTANDING FEATURES!

Vv Gives full 12 channel TV reception plus FM.

v Supplied complete with [0’ Mast, All-Angle
Mounting Bracket and Stand-Off Insulators,

v U-Bolt Clamp construction provides Vs, 'é or X2
wavelength spacing of 2, 4, 6, or more bays on
mast for tremendous stacking flexibility — also
fermifs independent orientation of each bay.

v Lightning-fast assembly time.

v Impedance of 150.260 ohms and +8.6 DB gain.

v All-weather Roto-lock insulator made from fow-
loss polystyrene for perfect high frequency
insulation,

Write for Literature

l@ MANUFACTURING CO. Inc.

4111 Ft. Hamilton Pkwy., Brkiyn 19, N. Y.

“Manufacturers of the World’s Largess Line of
TV/FM Antenna Equipment”

SERVICE, DECEMBER, 1948

TV Antennas
(Continued from page 13)

earlier article in this series. This an-
tenna is preferred in fringe areas
when the desired high-frequency
channel is being transmitted from a
different direction than the low fre-
quency channels.

In another type of 12-channel high-
gain TV antenna design, there ap-
pears an effective compromise on di-
rectivity gain and bandwidth; Fig.
9. This antenna combines the added
signal on two stacked broadband di-
poles and reflectors for a single trans-
mission line. A unique design feature
is that the larger low-frequency
folded dipoles act as reflectors for the
smaller high-frequency folded dipoles
on the 174 to 216-megacycle band.

This antenna, however, attenuates
the FM band. This feature has both
advantages and disadvantages. When
a television receiver is connected to
this antenna and the receiver has poor
image-frequency rejection, the an-
tenna’s characteristic of attenuating
the FM band is helpful. In commer-
cial installations, where the TV re-
ceiver has an inductive type tuning
device for the FM band (88 to 108
mc), reception of FM programs may
not be satisfactory. This antenna
should be used in fringe areas where
all the stations are in a single direc-
tion as there are no separate adjust-
able directional elements on the array.

Another widely used uni-directional
stacked antenna® is a four bay stacked
array (Fig. 11) which develops a
high forward gain and has a beamed
horizontal pick-up pattern. A fea-
ture of this antenna is its tunable Q
sections. These sections enable the
installer to adjust the impedance of
the antenna so that it matches the
transmission line for the most desir-
able television channel. The best field
method for adjusting Q sections on
this or any other antenna is:

(1) The contrast control of the re-
ceiver is adjusted so that the pattern
on the desired station is barely dis-
cernible.

(2) The Q section is adjusted
along the line to the point where the
contrast of the pattern is improved
(made clearer and darker); this ad-
justment is like resonance tuning and
therefore care must be exercised in
adjusting back and forth for peak
gain.

The adjustment is somewhat critical
and is a job for two men with a
‘phone connection. A properly ad-
justed Q section enables the realiza-
tion of every db available from the
antenna.

1SERVICE; August 1948,

* Fig. 8.

—

300-Ohem Line

Circuit for connecting a beamed high-
frequency attachment to low-frequency arrange-
ment.

The direct view type TV receivers
should be selected for fringe area in-
stallation because:

(1) Projection receivers require
greater signal drive.
(2) Definition is better on the

smaller tubes.

(3) A polaroid screen over the face
of a direct view tube further improves
the picture contrast and tends to mask
the noise spots.

The sensitivity of the receiver unit
may be improved further by the m-
stallation of a preamplifier or booster.
There are two important factors in
selecting a booster amplifier.

(I) The input impedance of the
booster amplifier should match the
transmission line over the complete
television band, 54 to 216 megacycles.

(2) The booster amplifier should
have sufficient bandwidth on all chan-
nels so that they pass both video and
audio signals.

In fringe-area installations only
low-loss cable should be employed be-
tween the antenna and the television re-
ceiver. RGI17/U, RG11/U, RG8/U
are preferred for coax instaliations.
Low-loss 300-ohm twin lead (there
are seven grades of twin-lead) should
be selected for receivers with balanced
input. Where 300-ohm line must be
run over a long distance (more than
200') a weather-proof low-loss 300-

Fig. 7. Combined array of low-channel (2 to 6)

lazy H and beamed high-frequency sttachment.

The leads from the Af and upper If elements are

actually connected to the bridging plate, as shown

in Fig. 8. For clarification purposes they were

not connected in this illustration. (Cosrtesy
Vertrod)




ohm line,” which has a loss of ap-
proximately 1 db at 100 mc, is recom-
mended. All cable used should be
specified as non-contaminatable by the
manufacturers if aging is not to pro-
duce subsequent losses in the cables.
No old war surplus cable should be
used in fringe installations.

Keeping Fringe Installations Sold

To be certain that fringe-area in-
stallations stay sold, the television in-
staller should know his terrain (from
contour map) and be certain that his
signal pick-up is fringe signal and not
summer refractions caused by sun
spots, Much money has been lost
from installations where the signals
vanish in winter. Installations in
mountain areas are also subject to in-
termittent operation because of con-
tinuous lightning discharges in the

2VEE-D-X.
3Similar to VEE-D-X X200A.

mountain regions during certain pe-
riods of the year.

The technique of pre-determining
tower heights and installing long-wire
television antennas in fringe areas will
be the subject of a subsequent article
in this series.

4
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Fig. 9. Unidirectional 12.channel high-gain
stacked array.

(Courtesy Amphenol)
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For EVERYONE interested in
TELEVISION - RADIO - ELECTRONICS
SOUND SYSTEMS - INDUSTRIAL EQUIPMENT

EVERYTHING in standard brond equipmentl

Professionals! Rodia Hamsl Television Enthusiasts|
Beginnersl Oldtimersl Amateursl Hobbyists! Here's
one baok that’'s @ MUST for youl Qur FREE 148 page
cotolog jommed with over 20,000 different items.
The smollest part to the most complete industriol
system fram one dependable source!

24-HR.MAIL ORDER SERVICE ® ONE YEAR TO PAY

3 GREAT STORES: Uptown ot 115 West 45th St.
ond Downtawn at 212 Fulton St. in NEW YORK
323 W. Madison St. in the heart of CHICAGO

MAIL ORDER DIVISIONS: 242 W. 55th St.,N.Y. 19

and 323 West Madison St., Chicogo 6, Illinois
MAIL COUPON NOW

B rwWARK UL

| A [TUCERIOTHINT Newark Electric Co.d
B Deptd 12,242 W. 55th St.I
' New York 19, N.Y,

i
IPlease send me FREE the Newark 1949 Catalog |
|
1
1

I NAME
lADDRESS CiTY STATE

Fig. 10. Horizontal pattern of 12-channel uni-
directional stacked array shown in Fig. 9.

Fig. 11. Super-stacked array.

(Courtesy VEE-D-X)

www americanradiohistorv com
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The winning tube!

® West Virginia votes for Cunning-
ham . .. the tube that gives long
terms of service. That’s because
Cunningham tubes have been satis-
fying particular customers for over

32 years.
See your

CUNNINGHAM DISTRIBUTOR

HICKS RADIO SUPPLY
Charleston

@mninghamTuhes

A product of

RADIO CORPORATION OF AMERICA
Harrisen, N. J.
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Average Signal?

Here's just the antenna for average TV in-
stallations. Gets all 12 channels. Mechanl-
cally and electrically. it's “right on the
beam,” for consistent TV and FM reception.
Matching network automatically puts proper
antenna to work. Independent orientation of
two elements. So why risk your reputation?
Use TACO for satisfied customers. ® Type
465 (illustrated) complete with mast, mount-
ing clamps., hardware, $26.00 list.

Weak Signal?

Far from transmitters? Down in a hole? In
one of those bad-television spots? Don't give
up! Try TACO’s Type 495 stacking kit. High-
gain folded dipoles, stacked, provide terrific
gain in signal strength., ® Type 495 (not illus-
trcted) complete with mast, mounting clamps
and hardware, $47.00 list.

e Ask Our Jobber...

Ask to see these TACO jobs. Get the one
best suited to the given installation. Ask for
latest catalog. Or write us,

In Canada: Stromberg-Carison Co., Lid.
Toronto 4, Ont.
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LP System
(Continued from page 17)

arc approximately 14" beyond the cen-
ter of the turntable spindle. The mo-
torboard should be mounted carefully
to isolate vibrations originating in the
motor. After mounting, one hex nut
is placed on the 15” long needle pro-
tective screw and the screw is in-
serted into the hole provided in the
swivel. Then the bracket is assembled
with the head of the screw toward the
inside of the arm. Another hex nut is
then placed on that portion of the
screw showing through the bracket.
Needle point should and can be ad-
justed to be about 1/32” above turn-
table surface; Fig. 6.

The pickup can be connected directly
to a single grid-input-circuit amplifier.
The center connector should be con-
nected to the grid or hot lead, and the
shield be connected to ground; Fig. 7.

Motor Assemblies

On many installations it will be
necessary to install not only a new
pickup but also a completely new
motor assembly due to the 3314 rpm
speed of the Ip records.

Two motor and single motor assem-
blies are available. One type' has a
78- and a 33Y4-rpm motor. For 333
rpm a speed change lever extending

on the outside of the turntable rim is
shifted and this in turn moves a rub-
ber-belt-driven step pulley against the
idler wheel. At 78 rpm the speed
change lever moves the step pulley
away and the idler contacts the motor
shaft directly.

Another model® has a 4-pole motor
with a two-diameter shaft. By raising
and lowering the entire idler assembly
according to the speed wanted the
idler engages the small diameter of the
shaft for 334 rpm and the larger
diameter for 78 rpm.

In another model® which provides
both 3314- and 78-rpm speeds, two
motors are mounted below a standard
10” or 12” turntable. A single lever
control changes the turntable speed.

When the control lever is operated,
the desired motor is electrically
switched into the circuit. The lever
disengages the idler tire from the
turntable rim and the motor pulley
through linkage which is completely
apart from the idler system when the
motor is in play position. Neutral
position switches off both motors when
not in service.

7General Industries DM.
SGeneral Industries DR.
*Alliance Dual-Speed.

www_americanradiohistorv com

TV Sync
(Continued from page 22)

vertical sync pulses; top drawing Fig.
2. The horizontal synchronizes be-
tween frames on the even-numbered
equalizing and vertical sync pulses.
We also know that with the interlace
scanning system at the end of a frame
the beam is retraced from the bottom
center of the scanning raster and
therefore the time interval between the
last horizontal pulse at the end of the
frame and the first equalizing is 31.75
or one-half of the line interval. There-
fore, if it were necessary to synchron-
ize on the odd-numbered equalizing
and vertical sync pulses, as before, the
horizontal oscillator would naturally
shift phase for an instant. It is nec-
essary to insert equalizing and vertical
sync pulses half-way between the odd-
numbered pulses discussed previously.
Consequently, the second equalizing
pulse leading edge is one line interval
away from the last horizontal sync
pulse at the end of a frame and there-
fore during the retrace interval be-
tween frames, the horizontal is syn-
chronized on the even-numbered
equalizing and vertical sync pulses.
Therefore the double-line rate equaliz-
ing and vertical sync pulses are nec-
essary to maintain horizontal syn-
chronism between fields and between
frames.

[ To Be Concluded in January ]

Fig. 2. How horizontal and vertical

appears between fields and frames.
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INTERCOM o
RADI O comeination

at a PRICE
That Can’t Be Beat

6 tube superhet—3 tube  WHILE THEY LAST

intercom permits com- $2 995

munication between
radio-master and up to With 1 sub-station and
50 feet of cable

4 sub-stations. i Por
.. ¥ <
Original cost $64.50 x rscs.’us es::‘iom

MIDGET L. F.

At discounts
up to 86%
400-500 Kc range
1%4" square, 3" high

hi-gain iron core.
INPUT—A826
OUTPUT —A827

Specify Type
. P::i':ed Dozen E?)% fg:)'e
69c¢ $3.95 $29.00

1 meg. VOLUME
x> > CONTROLS

\ 3N 85% DISCOUNT

Unlversiulhwnh
switc
W WS

west W N omce 29c¢
Each

ORDER INSTRUCTIONS

Minimum order—$2.00. 25% de-

posit with order required for all

Demoand This  C.O.D. shipments. Be sure toinclude

Seal of Quolity sufficient postage—excess will be

refunded. Orders received without
postage will be shipped
express collect, All prices
F.O.B, Detroit.

KHUIU SUPPLY &

ENGINEERING CO., Inc.

86 SELDEN AVE. DETROIT 1, MICH.

Association News
(Continued from page 33)

Techmicians Associations, Wayne
Shaw, secretary, says that thirty-five
representatives and delegates from
Rochester, Ithaca, New York City,
Poughkeepsic and Binghamton at-
tended the meeting, which was held at
the Hotel Arlington.

The Federation was created to fur-
ther the welfare of the radio technician
in New York State, to work toward
raising his technical standards, and to
prcmote among the public a better un-
derstanding of the problems of the
radio Service Man.

The Federation expects to include
all active radio service groups within
the State, and has limited its memiber-
ship to established associations which
have regular local activity. Each
member association is represented in
the Federation by two delegates, one
of whom serves on the board of
directors.

ESFETA will give any required as-
sistance to technicians or groups of
technicians within the State, who are
interested in forming their own local
associations.. The Federation will also
assist in activating associations which
are not now operating, and will main-
tain liaison with Federations in other
States.

T. Lawrence Raymo, president
RTG, Rochester, is prexy; Max Leibo-
witz, president ARSNY, New York
City, vice president; Wayne Shaw,
president, RSA, Binghamton, secre-
tary; Ben De Young, president RTG,
of Central New York, treasurer; and
Evart M. Howland, president Hudson
Valler RSA, sergeant-at-arms.

Term of office ends April, 1949.

The next meeting, which will
cover constitutional questions and in-
corporation, will be held in about one
month. Further details about the Fed-
eration may be obtained from W.
Shaw, 392 Chenango St., Bmghamton,
N. Y.

ARTG

DeLEGATEsS from nine RTG units in
New York State and the New England
States, who met recently at a meeting
in Rochester, N. Y., voted to effect a
natiomal organization and approved a
constitution for the organization which
is ta be known as the American Radio
Technicians Guild, incorporated under
the laws of the State of New York.
The delegates to the convention,
acting under the authority of their
local guilds, elected six directors to
serve until the first annual meeting of
ARTG, to be held in June, 1949.

www americanradiohistorv. com
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The winning tube!

® Cunningham carries Wisconsin
on a platform of quality and per-

formance. That’s why vour cus-
tomers are candidates for Cunning-
ham tubes . . . why Cunninghams
should be your choice.

See your
CUNNINGHAM DISTRIBUTOR

ELECTRO-PLIANCE DISTRIBUTORS
Milwavkee

STANDARD RADIO PARTS CO.
Ratine

A product of
RADIO CORPORATION 'OF AMERICA

Harrisan, N. J.
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cHeck!

[ DISTORTIONLESS
SOUND-SYSTEM

Clarostat
jobber for
latest cat-
alog. Or
wrife us.

CLAROSTAT MFG. CO,, Inc., Dover, N. H.

IndEanadat Montreal, P.Q., and branches
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CANADIAN MARCONI CO., Lid

AUGUST-SEPT. HYTRON CONTEST
WINNERS

First prize in the August Hytron
Service Men’s contest was awarded to
Douglas T. Sweeny, 310 West Union
Avenue, Bound Brook, New Jersey.

First prize in the September Hytron
contest was won by Casimir F. Woods,
54 North 7th St., Newark, New Jersey.

The Sept. presentation was made at
Variety Electric Company, 601 Broad
Street, Newark, New Jersey, Woods re-
ceiving a Jackson 641 Universal signal
generator.

Everett B. Boise, Hytron representative; D. T.

Sweeny, Aug. prize winner, and Mrs. Fannie

Bennett of Bennett's Radio Supplies, where the
prize presentation was made.

Below: C. F. Woods, September prize winner;

Stanley Dudek, Variety Electric Company, and

Herbert H. Friedman, Hytron rep., who made
presentation,

* ok K

MUTER BUYS JENSEN

The Muter Company has acquired all
of the common stock of the Jensen Man-
ufacturing Company. No consolidation
of operations is currently anticipated and
no changes in management are contem-
plated. T. A. White, president of Jensen,
Hugh S. Knowles, vice president and
Ralph T. Sullivan, Jensen district sales
manager, have acquired a substantial
block of stock in* T};le }lyiuter Company.

NATIONAL UNION BUYS NEW VIDEO
TUBE PLANT

National Union Radio Corp., Orange,
N. J., has purchased a plant in Hatboro,
Pa, for the production of all types of
picture tubes up to and including 20"
in diameter.

Based on an indicated production of
800,000 TV sets in 1948 and an estimate
of more than two million sets next year,
the company expects to turn out approxi-
mately 200,000 tubes in ’49 and upwards
of 500,000 tubes the following year.

TUNG-SOL TUBE MERCHANDISER

A tube merchandiser (TM-30) made
of polystyrene has been developed by the
Tung-Sol Lamp Works Inc, Electron
Tube Division, 95 Eighth Ave., New-
ark 4, N. J.

Each merchandiser has room for six
stacks of tubes, five tubes in each stack.
As tubes are withdrawn through the
opening at the bottom of each stack, the
others automatically fall in position.
The merchandiser is easily refilled
through openings in the face of the cab-
inet at the top. Two or more may be
stacked and locked in vertical position
by means of self-locking washers, The
merchandiser is sold already packed with
an assortment of 30 tubes.
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PRECISION APPARATUS
COMBINATION TESTER

A combination cathode conductance
tube tester, dynamic (under-load) bat-
tery tester and high sensitivity ac and
de “circuit tester (20,000 ohms-per-volt
D.C.), (series 654) has been developed
by Precision Apparatus Co., Inc., 92-27
ﬁorace Harding Blvd, Elmhurst, L. I,

Features include filament voltages from
34 to 117 v, free-point 10 element lever
selection, individual tests of multi-sec-
tion tubes, built-in roll chart, and fuse
extractor post.

UTAH INTERCOMM SPEAKERS

Intercomm speakers, in the four-inch
SP4Al and the five-inch SPSA1, have
been announced by the Utah Radio Prod-
ucts Division of International Detrola,
1123 East Franklin Street, Huntington,
Indiana.

Both sizes are built with 44-ohm
voice coils and a .68 oz Alnico V mag-
net.



New TV Parts .

. . Accessories

STANCOR TELEMATCH

Telematch, which is said to correct
mismatch between TV antenna and re-
ceiver has been announced by Standard
Transformer Corp, 3580 Eiston Ave.,
Chicago 18, Ill. Unit may be mounted
behind receiver or used on top of cabinet.
Literature and display material are sup-
plied with shipments or will be mailed
upon request.

* k%

JFD WINDOW TV ANTENNA

A Quik-Rig TV window Antenna has
been annnounced by the JFD Manufac-
turing Co., Inc, 4117 Ft. Hamilton
Parkway, Brooklyn 19, N. Y.

BRACH TV/FM ANTENNA LINE

A line of FM and TV antenna kits
(Flexi-Kits) has been announced by the
L. S. Brach Mfg. Corp., Newark 4, N. J.

Feature of the kits is their universal
construction.

Complete individual antenna kits in-
clude a Hi-Lo rotatable TV Antenna.
Complete data appears in catalog 1304.

ALLIANCE TV AND FM ANTENNA
ROTATOR

An electric antenna rotator (Zenna-
Rotor) designed to rotate FM and TV
antennas has been announced by the Al-
liance Mamufacturing Company, Alliance,
Ohio. The rotator unit is cennected to
a plastic control box, located adjacent
ta the receiver. A three-position switch
starts rotating the antenna clockwise or
counter-clockwise, through 360°. When
the switch s turned to the center or neu-
tral position, rotation is stopped. When
the limit of travel is reached in either
direction, a small screen on the control
panel is illuminated.

The rotator mechanism is an electri-
cally driven rotating hollow shaft into
which the antenna center post is clamped.
The gear train driving this shaft is mo-
tivated by an intermittent duty, revers-
ible, capacitor type motor. Gear reduc-
tion is so designed that ths antenna
rotates at approximately 1 rpm. Both
the stop and reversing arrangements are
said to be practically instantaneous. The
control box plugs into a regular 110-
volt 60-cycle house line and is connected
by a four-conductor cable to the rotator.

The motor in the rotator unit operates
on 24 volts at 60 cycles supplied through
a step downm transformer in the control
box. Components in the rotator are cad-
mium plated and the rotor is moisture
sealed.

Rotator and control box weighs ap-
proximately 12 pounds. Overall dimen-
sions of the rotator unit are 734" x 54
x 8"; control box measures 5" x 5" x 4.
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JERROLD BOOSTER
An FM-TV signal booster which is
said to offer a gain of 20 to 30, has been
announced by Jerrold Electronics Cor-
poration, 121 N. Broad Street, Philadel-
phia 7, Penma,

www americanradiohistorvy com

The winning tube!

® Cunningham tubes have carried
Wyoming because of their long-
standing record of reliability. The
quality of Cunningham tubes accounts
for their long life and top perform-
ance. That’s why—when you use
Cunninghams—you're bound to have
satisfied customers.

See your
CUNNINGHAM DISTRIBUTOR

CASPER SUPPLY CO.
Casper

A product of

RADIO CORPORATION OF AMERICA
Harrison, N. J.
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IRONS

' thatare sturdily built
i’ for the hard service of
industrial usage. Have
plug type tips and are
constructed on the unit
system, with each vital
part, such as heating ele-
ment, easily removable and
replaceable. In 5 sizes, and
from 50 watts to 550 watts.

American

TEMPERATURE REGULATING STAND

This is a thermostatically con-
trolled device for the regulation
of the temperature of an electric
soldering iron. When placed on
and connected to this stand, iron
may be maintained at working
temperature, or through
an adjustment on bot-
tom of stand, at
low or warm

temperature.

For further information, write i

AMERICAN ELECTRICAL
HEATER COMPANY

DETROIT 2, MICHIGAN
established 1894
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JOTS AND FLASHES

THE NEED OF TRAINED TV Service Men to
service the increasing number of tele-
vision receivers was the keynote of an
address by Max F. Balcom, RMA prexy
and vice president and treasurer of Syl-
vania, before the third Town Meeting of
Technicians held in Boston, recently.
Balcom stated that TV set production
this vear will probably exceed 750,000
and next year would top 1,500,000. He
also cited the increasing field for Service
Men's activities in FM, privately-owned
communications systems, mobile setups,
citizen’s radio service, etc. . . . James F.
Skinner, Philco vice president in charge
of the service and parts division, stated
recently that 43 of its distributors in TV
cities have provided training courses in
TV installation, maintenance and repair
to more than 5,000 Service Men, . . .
William S. Hedges, NBC vice president,
predicted recently that TV “may well
prove to be a two-billion-dollar-a-year
industry,” based on an annual set produc-
tion of 4,000,000 at an average retail price
of $350, for a total of $1,400,000,000, plus
$600,000,000 for the sale of time and tal-
ent. Hedges also foresaw TV within five
years in at least 150 markets of the
nation, with a total of 500 stations serving
an audience of sixteen million TV fami-
lies. . . . The first issue of the REPre-
sentor was published recently by the In-
dustry Relations Committee of the Rep-
resentatives. It is edited by Jane Drucker
and devoted to news of the forthcoming
Parts Show, import and export licensing,
foreign markets, FCC news, Fall busi-
ness reports, new developments, etc. . . .
The fifth volume of the Photofact Folders
with sets 49 and 50 was recently pub-
lished by Howard Sams and Company,
Inc. . .. A volunteer firemen’s home re-
ceiver operating on 152-162 mc has been
developed by Motorola, Inc. . . . Tech-
nical Advertising Associates, Cheltenham,
Pa., have published a Radio Components
Handbook by A. C. Matthews and Staff,
covering a variety of very handy design
and application information. Book sells
for $2.50. . . . Bob Gunderson is now
writing a technical column for the New-
ark Electric Co.,, 242 West 55th Street,
New York City. . .. Samuel J. Spector,
president of the Insuline Corporation of
America, Long Island City 1, N. Y., has
just returned from a trip to the middle
west and west coast, surveying the TV
parts markets. . . . The RCA Victor Com-
pany of Montreal is now the sole Cana-
dian distributor for Camburn products,
which includes AM and TV antennas . . .
Sales reps of the Simpson Electric Com-
pany, Chicago, recently attended a series
of sales conference sessions at the home
of Ray Simpson, prexy, at Lac Du Flam-
beau in the Wisconsin north woods. . . .
The Herlec Corporation of Milwaukee,
Wis., manufacturers of ceramic capacitors
and Bulbplate printed circuits, has been
acquired by the Sprague Electric Com-
pany, North Adams, Mass. Milwaukee
operations will be under the continued
direction of Herlec execs including Mil-
ton Ehlers, president; Harry Rubenstein,
vice president and chief engineer, and
Thomas Hunter, vice president in charge
of sales. . . . Leonard C. Taggart is now
director of purchasing for Sylvania Elec-
tric. . . . Frank E. Smolek, service man-
ager of Zenith, recently completed direct-
ing a forty-hour TV course for Zenith’s
thirty distributors. . . . William H. Resch
has joined the staff of Technical Appli-
ance Corp., Sherburne, N. Y., as assis-
tant treasurer.
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Offers These BIG Advantages...

The small size of the Mallory Midgetrol lets you service portables, auto
radios and small AC-DC receivers which require %"’ controls.

The unique shaft design of the Mallory Midgetrol saves installation time
with all types of knobs.

Eiectrical characteristics let you use the Mallory Midgetrol to replace
1%’ as well as 154¢’’ controls. Stocks are further reduced because

no special shafts are needed.

4

) Both mechanically and electrically,
the Mallory Midgetrol is amazingly * NEW SIZE * NEW ELEMENT
quiet. Tests prove it stays quict ! * NEW DESIGN o NEW CONTACT
A'nd the Mal‘l()ry Midgetrol offers o NEW SHAFT o NEW TERMINAL
nine all new features. o NEW EXTENSION o NEW TWO-POINT
It's the NEW Standard in Carbon * NEW SWITCH SUSPENSION
Controls. See your Mallory distributor.

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

® Month after month, RCA Batteries continue to smash all previous sales records.
The reasons for this unprecedented acceptance are conclusive—

RCA Batteries are designed for radiomen . . . to sell through radio outlets. And
they’re backed by the greatest name in radio—RCA.

RCA Batteries are your assurance of immediate customer acceptance and greater

profits.
SELL RCA BATTERIES—THE COMPLETE LINE FOR«THE RADIO AND ELECTRONIC TRADE
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Flashlight ~ Portable A's Portable B's Portable AB's Farm A's Farm B's Farm ABs Industrial
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TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

NARRISON, . J.
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