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TV full-line* Components For

MERIT

SELL IMPROVED
RECEPTION

MERIT “TV" Kit No.
1000 consists of
matched units for
sharp, edge to edge
focus — the MDF-70
Cosine Yoke, the
HYO-7 Universal
Flyback and the
MWC-1 Width
Linearity Control.
Keep a MERIT "TV*
Kit handy on service

Improvement, Replacement, Conversion

calls — when you
spot furzy edge focus
you'll get plus
business and a
reputation for real

""know-how.

MERIT MDF-70 . . . original of the '‘cosine’ series — low
horizontal and high vertical inductance. Now used by such
famous sets as Radio Croftsman, the cosine series will im-
" prove 10,000,000 sets now on the market!

MERIT . . .
HQ for TV Service Aids

These three MERIT extras help you:

MERIT’S new 1952 Catalog
#5211 is now available . . .
introducing MERIT IF-RF Coils
and giving complete MERIT Coil
ond Transformer data and
listings. Other MERIT service aids
for TV improvement, replacement
and conversion problems: TV
Replacement Guide # 404, e listed in Howard Sams Photofacts
September 1951 issue — covers
3000 models and chassis of 82
manufacturers; Cross Reference
Data on IF-RF Coils, Form #14.
Write: Merit Coil and
Transformer Corporation,

4425 North Clark Street, *Merit is meeting the TV improvement, replacement and conversion
Chiccgo 40, iIBnois. demand with a line as complete as our advance information warrants!

Exclusive: Tapemarked
with specifications and
hook-up data

¢ Fuyll technical data packed with every item

BURTON BROWNE ADVERTISING



SUPER-VEE
ANTENNAS

STRATE-LINE

ANTENKAS

| EPENDABLE

—

4+ OTATORS

the MOST

Power When And Where You Need It...To Turn

Any TV Antenna Array Under All Weather Conditions

When your customers want an antenna-turning de-
vice, it is YOUR RESPONSIBILITY to sell them one that
will do the job best day in and day out...night in
and night out! This covers considerable ground ...
but the TELE-ROTOR fills the bill! STURDY enough to
hold any array ... POWERFUL enough to rotate it
under all weather conditions . . . DEPENDABLE be-
cause it offers long-lasting, uninterrupted service!
Give them the best...they'll thank you for your
recommendation!

MODEL TR-2 ... complete rotator with "COMPASS
CONTROL"” cabinet having illumi-
nated “perfect pattern” dial ... .
(uses 8 wire cable) . ... .. $49.95

THE RA DIARTCORPORATION

CLEVELAND 2, OHIO

IEERIE |

Second Only In

Power To The
Heavy Duty TELE-ROTOR

Featuring the same powerful
motor that has helped to make
the ‘heavy duty’ TELE-ROTOR
so famous, the *CUB” incorpo-
rates a sensitive meter for
utmost accuracy in tuning.

MODEL 502B .. .. g
complete rotator &

with indicating me- &
ter control cobinet
for “hairline” tun-
ing...(uses 5 wire

CORNELL-DUBILIER
“/® SOUTH PLAINFIELD, N.J.
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EDITORIAL

by S. R. COWAN

About Servicemen’s Associations

Three years ago we were privileged to
address the Radio Servicemen’s Ass'n of
Luzerne County (Wilkes-Barre. Pa.). Tt
must have been a Lot meeting. (The build-
ing caught fire just as our lecture ended.)
Shortly thereafter we received a nice but
joshing letter from the Ass’n’s secretary.
He also said: “Our entire membership
voted to subscribe to “Service Dealer”
which accounts for the 26 subscriptions
enclosed.” Last vyear that same Ass’n’s
secretary sent us 42 orders representing
the entire membership and the other day
we were delighted to receive Wilkes-Barre’s
latest roster--this time 81 subscriptions.

We report this, not to brag about how
nicely the W-B fellows support this maga-
zine, but rather 1o show how much growth
and progress the Radio Servicemen’s Ass’n
of Luzerne County has been able to make
in 3 short vears. The Ass'n’s officers and
members deserve congratulations. So do the
set owners who are served by these men.
Why? Because the record shows that W-B
technicians earn slightly better than aver-
age nationhl wages (for that type and size
of cominunity)—and more important: that
the radio-television set owners of Wilkes-
Barre and vicinity are subjected to much
less racketeering and gyperv than are those
of most other communities. (Wilkes-Barre
papers—please copy!)

In simple words—a good progressive
servicemen’s association benefits the mem-
bers and the customers they do business
with.

Californians Need Organizing

The RTA (Radio Technicians Ass’n of
Southern California, Inc.) is comprised of
6 independent but inter-related chapters.
Each enjoys growing membership and in-
creased public acceptance. RTA members
on the average earn much more than non-
members, and their records for honesty and
fair-dealing, according to the police, are
positively a credit to the profession. But,
because no single RTA chapter has a large
enough membership to justify it to claim
to represent the entire servicing profession
for that particular commnunity, all service-
men there are: being subjected to some
ridiculous laws or threats of same.

Frankly, most of the West Coast’s legiti-
mate service dealers and technicians are
taking an undeserved beating from both
unscrupulous competitors and politicos.
Proper organizing would be the quickest
and most efficient solution to she problem.
Thus we urge every qualified technician in
Southern California to contact and join
RTA at once—and we urge the technicians
of Northern California to affiliate with their
southern brothers into an integrated State;
wide organization.

Sanford R. Cowan

EDITOR & PUBLISHER
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MANAGING EDITOR
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It’s no trick to make ’em fit ... fast!
Z

FAST, EASY INSTALLATION

® Because of the wide and easy adaptahility of
Mallory Midgetrols, it’s easy to stoch—or get
fast from your distributor—just what you
need to do your job.

® Round tubular shaft designed and built for
fast, easy and accurale culling.

® Factory-tested AC switch may be attached
instantly without disassembling control.

® Speedy adaptability 1o both split-knurl and

flatted type knobs.

MALLORY
MIDGETROL"

ROUND-SHAFT

PERFORMANCE
YOU CAN COUNT ON

® Longer lasting resistance elements even in
extremes of temperature and humidity.

® Beiter and more accurate taper curves result-
ing from precision processing methods.

® No pigtail connections to break, thanks to
Mallory’s exclusive sliding contact which gives
EXTRA quiet operation.

® Minimum wobble with Mallory’s exclusive
2-point shafl suspension.

: So versatile are Mallory Midgetrols
= —both standard and dual—that they
reduce by 40% the cost of inventory

— L
{EC/V; needed to service the 10 most popular

makes of radio and TV sets.

The Mallorv Midgetrol is shown with the two shaft ends
pached with every control to permit easy use of split-knurl
or flatted type knobs. The Mallory Midgetrol line, in addition
to round shaft standard controls. includes dual concentric
controls that offer fast, easy assembly in five steps without
special tools. Front and rear sections are factory assembled
and inspected. AC switch attachment is easy.
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PHOTOFACT Users

Write Our Best ADS!

Hendreds of unsolicited letters tell
what the world’s finest Radie & TV
Data means to Service Technicians

V. J. Major
815 Westhoro Ave.
Alhambra, Calif,

[N

" find the way PHOTOFACTS are loid out
most convenient to use. Best of all, easy on
the pocketbook.”

Henry E. Sims
12A Belleview Ave.
Oceanside, L.I., N.Y.

a i

. |

“| would like to express my thanks to you for
the PHOTOFACT Folder Sets. | have never
seen such o complete source of servicing
informotion for such o small cost. PHOTOFACT
Folder Sets enable me to maintain o service
reference library of only sets | come in contact
with, without having to purchase expensive
volumes containing information on sets I'd
never use. Thanks again for a wonderful job.”

Milton A. Sizer
641 N. Harvey
Oak Park, Ill.

oy

“Ilike your service very much and appreciate
especially your simple alignment methods.”

NOW! GET THE PROOF FOR YOURSELF!
o o

- Folder on any receiver listed in
i FR‘EE “PF Index & Technical Digest.”

Learn for yourself—at our expense—how PHOTO-
FACT poys for itself by earning bigger repair
profits for you! Select any Folder from the PF index
{if you haven't an Index, get o free copy fram your
distributor). When you write us for your Free Folder,
be sure to state Phatofoct Set and Folder Number
as shown in the Index. Get your Free Folder now.
Examine, use, compare—see why you con’t offord
to be without PHOTOFACT!

HOWARD W. SAMS & CO., INC.

2201 East 46th Street o !ndianapolis 5, Indiana

We'll send you a Free Photofact

TRADE FLASHES

A “press-time” digest of production, distribution,

and merchandizing activities

RTMA Statistics

More than four million television
receivers and 10.9 million radios
were manufactured in the first ten
months of 1951, the Radio-Television
Manufacturers Association reported.
RTMA pointed out, however, that this
represented a decrease of more than
|2 million of both radios and TV re-
‘ceivers under the production in the
| corresponding period of 1950.

| Copper Saver

|  The National Video Corporation,
manufacturers of television picture
tubes, announces the development of
a new black and white picture tube
designed to save four to four-and-a-
| half thousand tons of copper a year.
| Advantages of the mew tube include
sharper focusing and better contrast
bhetween black and white by utilizing
the principle of magnetie focusing.
The new tube permits focusing with-
'out the use of a focus coil which is
present in current sets. Co-iuventors
ol the new tube are Edgar W, Morse.
and C. V. Fogelberg.

Unusual Installation

This photo illustrates the use of

| Yagi antennas in a multi-channel
avea. This installation was made at
Statler Hall, Cornell University for
use on channels 12 (Binghamton),
6 (Rochester), and 5 (Syracuse).
These channels are roughly 60, 80 and
40 miles respectivelv from Cornell,

| array of Yagis such as this could ex

RADIO-TELEVISION SERVICE DEALER @

pect to produce top performance. The
two double-stacked Vee-D-X JC Yagis
are for channel 6 and channel 5. Fhe
horizontal 4-stacked Vee-D-X JC
Yagi is for channel 12. The whole
set-up is supported by a 40 foot Vee-
D-X sectional tower for extra height.

CBS-Columbia Expansion Program

Mr. David H. Cogan, President of
CBS-Columbia Tne. announced a
five million dollar expansion program
with the purchase of approximately
275,000 sq. ft. additional manufactur-
ing space for the production of televi-
sion and radio receivers. He stated
that this is the first step in CBS-
Columbia’s multi-million dollar ex-
pansion prograin.

With the company’s present manu-
facturing facilities in Brooklyn, this
new plant located in Long Island City,
New York will make available a total
of over 500,000 sq ft. of space.

Du Mont Original Replacement Parts
Available To Servicemen

Replacement parts for Du Mont
Telesets ave being made availuble to
servicemen through jobber channels.
it was announced bv Allen B. Du
Mont lLabs., Inec.

The Du Mont replacement items
will be packaged individually and
clearly marked for the serviceman’s
convenience as, “Original Television
Parts.” It is expected that the number
of parts packaged will increase as the
distribution plan widens in scope.

Jobbers earvying the line will be
equipped with ecrossreference litera
ture, point-of-sale promotions. and
announcements to their serviceman
customers.

Sylvania Receives Service
Management Award

Tlhe National Alliance of Television
Eleetronie Service Assoclations
recently presented its first annual
“Triends of Service Management”
imlustry award to Sylvania Electrie
Produets Ine.

In a brief cerenmony at Sylvania’s
executive headquarters, 1740 Broad-
way, New York, FFrank J. Moch, Pres-
ident of NATESA., handed a plaque
avinbolizing the award to Sylvania
President Don G. Mitchell. The in-

and
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‘“ss F"S[Sse” Easier-

Help
You
Make More

Th_e Facts
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STAY SOLD...

Yes, BUSS fuses sell easier because
they are better known. You never
have to spend valuable time selling
the BUSS brand — your customers
know the name BUSS because it has
been the accepted standard of un-
questioned quality in fuses for more
than 37 years. Fuses for industrial,
commercial, farm, automotive and
home use.

And, BUSS fuses stay sold...be-
cause every BUSS fuse is of uniformly
high quality . . . every fuse is electron-
ically tested...every fuse is checked
for physical dimensions. That’s why
there are no “kicks” or “comebacks”

with BUSS fuses.

These important safeguards build
customer goodwill and confidence in
your company.

Bussmann Mfg. Co., SD-152
University at Jefferson,

St. Louis 7, Mo.

{Division of McGraw Electric Co.)

Please send me bulletin SFB containing complete facts on BUSS
smalt dimension fuses and fuse holders.

Name. .. . Title
Company.....
Address.. ..

City & Zone_........... . ..o.State ..



OHMITE

™ COST OF
S RESISTORS ALONE
\ < i
NO.CHARGE FOR
CABINET

Littly Devd

12-WATT RESISTOR ASSORTMENT
—In Plastic Cabinet For Cost of Resistors Alone!

Again you can get this handy, all-plastic
resistor cabinet with the OHMITE Little
Devil Yo-watt resistor assortment—at the
regular price of the resistors alone. This
handsome cabinet is a real timesaver in
your shop...makes it easy to find the
right resistor in seconds, and you have a

visual control of your stock —eliminating
duplicate inventories und unnecessary
trips to vour distributor. Extremely com-
pact (97 x 524" x 434") the sturdy cabinet
has five druwers, with eight compartinents
in each drawer—u separate compartment
for each resistance value.

TIME-SAVING CABINET CONTAINS 125 RESISTORS IN 40 COMPARTMENTS

NO MORE ’
GUESSWORK .,

RESISTANCE AND WATTAGE
CLEARLY MARKED ON EVERY UNIT

Each one of these tiny,ru%:ged. Lit-
]

tle Devil units is not only color coded,
but clearly imprinted with resistance
and wattage values. No more mistaken
identity!

Little Devils are available in 15, 1,
and 2-watt sizes, +59%, or +10¢7 toler-
ance, in standard RTMA values from
10 ohms to 22 megohms. In the l-watt
size, + 109, tolerance, values as low
as 2.7 ohms are available.

The forty compartments are factory-
packed with a selected servicemen’s
assortment of 125 individually marked,
Ya-watt Little Devil Insulated Composi-
tion resistors, in 40 values from 10 ohms
to 10 megohms, =10% tolerance. These
tiny, dependable units are known the
world over by servicemnen, amateurs, and
engineers as the ultimate in ruggedness,
stability, and current-carrying capacity.

ASK YOUR
DISTRIBUTOR—TODAY.,

OHMITE MANUFACTURING CO.
4845 Flournoy St., Chicago 44, 1l

2. 2epiz ik OFIMITE.

RHEOSTATS o

RESISTORS o

TAP SWITCHES
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Left to right: Frank Moch, Don G.
Mitchell, B. K. Wickstrum and Ter-
ry P. Cunningham of Sylvania, and
Russell G. Cummings V.P. of Alliance.

dustry award to Sylvania was voted
at NATESA’s first annual conven
tion in Chicago last month.

“*Treasure Chest’’ Booty For Service-

men

Russ Jimieson, of the Walker-Jim
ieson Company, RCA Tube Distribu-
tor in the Chicago area, receives one
of the new custom-built tube and tool
carryving cases, equipped with special
dealer service aids, which are being
otfered by the RC'A Tube Department
in its current “T'reagure Chest” pro-

Max

Beaming approval is
Branigan, Manager of RCA Renewal
Receiving Tube Sales. Euch dealer

motion.

and serviceman who purchases 10
RCA kinescopes during the promo-
tion will receive from his RCA Tube
Distributor seven valuable service aids
packed in the handy tube-and-tool
carrying case.

RTMA Launches Education Program
A triple-pronged educational and
information program designed to pro-
vide more trained service technicians
to lmprove service practices in the
radio-television industry has been
launehed by the Radio-Television
Manufacturers Association.

RTMA’s program involves the rec-
ommendation of television servicing
courses in the approximately 2,500

[ vocational schools and in as many

1952



Be Sure of Your Installations

® You know what you ace

G t tlh g . doing when you use Belden
e e RG/U Transmission Line
Cables—they’re aptitude rated.

They are designed to provide

RG/“ T RA “ SM I s s I o “ ll " E desirable electrical characteris-
tics, and rigid control assures
constant quality.
Specify Belden Radio Wires.
c A B L E s Belden Manufacturing Co.
4639-R W.Van Buren Street
Chicago 44, Illinois

o

APTITUDE RATING APTITUDE RATING APTITUDE RATING APTITUDE RATING APTITUDE RATING APTITUDE RATING

No. 8236 No. 8237 No. 8238 No. 8239 Ne. 8241 No. 8240
Frequency Attenuation Frequency Attenuation Frequency Aftenuation Frequency Attenuation Frequency Attenuation Frequency Attenuation
{Mc) per 100 f1 {Mc) per 100 f1 {Mc) per 100 ft {Mc) per 100 ft (Mc) per 100 fi {Mc) per 100 ft
100. 2.65 100. 2.10 100. 1.90 100. 2.90 100. 3.75 100. 410
200. 3.85 200. 3.30 200. 2.85 200. 420 200. 5.60 200. 6.20
300. 4.80 300. 4.10 300. 3.60 300. 5.50 300. 7.10 300. 8.00
400. 5.60 400. 4.50 400. 4.35 400. 6.70 400. 8.30 400. 9.50
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MOTORLESS

TV AERIAL
SYSTEMS

360° ELECTRONICALLY SWITCHED BEAM

GIVES SAME CLEAR PIX AS MOTOR
DRIVEN AERIALS AT// THE COST

S{MPLE FLICK OF SWITCH

CLEARS PICTURE /pSTANTLY
,%‘m/m

OPENS BIGGEST
REPLACEMENT MARKET

IN 7/;7 HISTORY

%™ ORIENTATION

// H. L. Kunz

adult educational schools as possible
| thronghout the country.

| To further this program RTMA
has engaged the Radio Cerporation of
America Institute to write a three-
vear vocational high school syllabus
on radio and television and a 10-12
months syllabus for adult educational
institutions. The courses are being
edited by Gilbert Weaver, Training
Director of the New York State Board
of TFducation.

H. L. Kunz Appointed Sangamo

Gen'l Magr.

Sangamo Electriec Company,
Springfield, Illinois, announces the
appointment of H. Laurenece Kunz
as General Manager of the Capacitor
Division, located at Marion, Illinois.
He will make his headquarters at the

ELECTRIC Muarion factory. Mr. Kunz has served

us Sales Manager of the division dur-
ing the past six years, and prior to
that as Assistant General Sales Man
ager.

Howard W. Sams Announces Service
| Aid

Two major new steps to simplify
and speed up the radio-television serv-
ice technician’s use of test equipment
and his service work were announced
as rezular features of Howard W.

Please send me free copy of authoritative
booklet TENNA TIPS on Directronic and
all other types of aerials, plus catalogs.

MAIL THIS COUPON TO-DAY! mem e Sams & Co.’s Photofact folders.
SNYDER MFG. CO. C
22nd & Ontario Sts., Phila. 40, Pa.

First, effective with Photofact Set.
No. 154, soon to be in distributors
hands, reproductions of actual wave
forms taken at representative points
in television receivers will be included
in standard notation schematics.

Secondly, voltage values will be in-
corporated in standard notations at

the tube pins, Howard W. Sams, pub-
lisher, anrnounced.

These two additional new features

STATE

;

1

1

i

1 NAME

(]

i ADDRESS
i

] CiTyY.

[

-]

__________________ —— e e o e o e ]

of Phototact folders are the direct
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Talk about an exciting, sales-build-
ing Radio-TV Service Dealer cam-
paign! Mister, this is it!

Featuring personal endorsements
of some of the most glamorous and
newsworthy people in the entire
country, this campaign ties you in

Just see what you get: . .
liant life-like cut-outs of the cele-
brated stars . . . counter cards,
streamers, appealing mailers . . .
also radio spot announcements, and
reminder stickers. You pay only two
cents per prospect per month for

NOW FOR DETAILS =S T ¢
ON THIS BIG /
CAMPAIGN ‘

: ! : [T T T T T 1
with big-space ads in Life, The the mailers.Therestis FREE.Don’t I . . |
Saturday Evening Post, Collier’s delay! Call your Sylvania distribu- | Sylvania Electric Products Inc. |
and Better Homes and Gardens. tor or mail coupon N-O-W! ' Dept. R—2801, Emporium, Pa. |

I'd like full details about Sylvania’s big 1952 l
T : Campaign for Service Dealers. I
| I |

Name.

j 6 4@ I I
1 |
| Street__ |

‘ | |
RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC' PRODUCTS ; ELECTRONIC TEST EQUIPMENT; | City Zone___State — 1
FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEYICES; LIGHT BULBS; PHOTOLAMPS ; TELEVISION SETS Eoy o =m _ __ mm eysyey————p—— )
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NEW VEE-D-X

Wil

e

8 Element Yagi

41070 GAIN

than the
best 5 ele-
ment Yagi

@

MODEL LJ $12'50 LIST
for Channels 7-13

COMPARE THESE TIME
AND MONEY SAVING FEATURES

Faster, easier to install than stacked arrays

Better roof-top appearance

Higher

channel interference

frant-to-back ratio eliminates co-

Full 6 megacycle band width
Rugged pre-assembled construction

Low channels (2-6) have 1"
boom of highest quality aluminum tubing
and extra rugged VEE-type clamp (CL-10)

which allows use of mast up to 2" diameter

%z VEEDX

Originators of the World’s
Most Powerful TV Antenna Systems

reinforced

| THE LaPOINTE-PLASCOMOLD CORPORATION

Windsor Locks, Connecticut

Gentlemen:

Name ...

I
|
|
|
Send me complete information on long John }
|
|

Street

m——————————

result of a continuing survey on the
part of the Sams organization in the
technical field to keep the Photofact
folder serviee abreast of the needs of
itz users, Sams pointed out.

Larry LeKashman Joins Electro-Voice

Appointment of Larry LeKashman
as a Viee-President of Electro-Voice,
Bucharran, Michigan, is announced
by Al Kahn, President.

Former Advertising and Sales Pro-
motion Manager of the Tube Depart-
ment of RCA, Mr. Lel{ashman comes
to Electro-Voice with a wide acquaint-
ance and unique experience in the
radio-electronics tield.

Before his association with RCA,
he was Vice President and General
Manager of Radie Magazines, Ine,
publishers of Audio Engineering
Magazine and CQ Magazine. He was
also for many years, Radio Editor of
Aero Digest.

As an enthusiastic radio
he has blazed many trails in this field.
His call letters W2IOP are widely
known, and lie is the recipient of many
awards in this fleld. He was one of the
first to foster the establishment of the
new Novice class ham license.

“ham”,

Metallic Rectifier Booklet

An Authoritative article entitled
“\etallic Rectifier Design and Ap-
plication,” written by Julian Loeben-
stein of Radio Receptor Company,
Ine., New York, has just been released
in booklet form.

“Metallic Rectifier Design and Ap-
plication” is available free upon re-
quest to Radio Receptor Company,
Tne., Seletron Rectifier Division, 251
West 19th Street, New York 11, N. Y.

Halldorson Announces Stepped-Up
Line

The greatest line of transformers
in the history of the company is how
the Halldorson organization describes
its stepped-up line of transformers
for the Radio and Television replace-
ment market, in an announcement re
ceived from the president, Mr. P. J.
Halldorson.

A new and comgreheusive catalog:
manual is now available, according
0o Mr. IIalldorson’s announcement.
It includes not only a complete televi
sion and auto replacement guide, but
also other useful information to make
it an informative sales manual as well
as cutalog. ltems have been re-num-
heved for quick selection and easy use.

A copy of the new catologue may
be obtained from a Halldorson au-
thorized distributor or by writing di
rect to the Halldorson Company, 4500
North Raveuswood Avenue, Chicago
10, THinois.

Recent Promotions & Appointments

Hytron Radio & Electronics Co.,
A Bivision of Columbia Broadecasting
System, Ine., Salem, Massachusetts,
recently promoted George Deters to
Sales Manager in the Midwest section.

The appointment of E. W. Merriam
as service manager of the Radio and
Television Division of Sylvania Elee-
tric Products Inec. has been announced
by John IX. McDonough, general sales
manager of the division.

I'red H. Garcelon has heen appoint-
ed Eastern Sales Manager for Hytron
Radio & Electronies Co., A Division
of Columbia Broadcasting System,
Inc.. Salem, Massachusetts.

Ralph R. Shields, formerly engineer
for Sylvania Test Equipment Mer-
chandising has been appointed Mer-

E'A
Ralph R. Shields

chandising Supervisor for the Tele-
vision Picture Tube Division, accord-
ing to an announcement by Raymond
W. Aundrews, Manager, Factory Sales.

IHarold S. Stamm, member of the
RCA Tube Department since 1945
has been appointed Manager of Ad-

vertising and Sales Promotion of the
Department, succeeding Lawrence Le-
Kashman, who resigned.
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Rautand- the Original

Perfected in Rauland Electronics Laboratories,
this tube that gives edge-to-edge sharpness of focus
without coils and magnets is proved and ready
as the materials pinch becomes painful

BETTER in all ways! Gives better over-all
focus—hair-line sharpness from edge-to-edge
—with NO critical materials for focusing . .

and STAYS SHARP under considerable

variation in line voltages.

REQUIRES NO re-engineering of present tele-
vision chassis ... NO added high voltage
focus circuit . . . NO added receiver tubes
... NO additional components except an in-
expensive potentiometer or resistor.

THE RAULAND

RADIO-TELEVISION SERVICE DEALER @ JANUARY, 1952

FOCUSES by using D.C. voltage already
available in the receiver.

ELIMINATES focusing coils and magnets
. . saves critically scarce copper and cobalt.

[ ] [ ] [ ]
This new Ravland development is now
available in substantial quantities in 17
and 20 inch rectangular tubes. For
further information, address . . .

CORPORATION

4245 N. KNOX AVENUE o CHICAGO 41, ILLINOIS



Only Rider Tek-File gives
you sd much for so little.
You buy just the data you
want, to match the set
you’re working on...and
its complete,unabridged
factory-authorized data, in-
cluding record changer data
for ALL phono combination

sets.

FREL
BINDER
OFFER—

A TEK-FILE binder is yours
free with every 15 TEK-
FILE packs you buy. See
page 8 of the TEK-FILE In-
dex for full details—ar your
jobbers now!

THE MAN WHO USES
RIDER TEK-FILE — MANUALS
MAKES MORE MONEY.

Josn F Ruzer

LN CL

PUBLIWSHER,
480 Conofl Street, New York 13, N/

National Alliance of Television &

Electronic Service Associations

{NATESA)

The following men
officers of NATESA:

Frank J. Moch, President; James
O. Hustad, Secretary; Bertram L.
I.ewis. Treasurer; Russell J. Cum-
mings, Eastern Vice-President; Milton
Mc¢Millian, Central Viee-President;
Klarsfeld, Eastern Secretary; Joe
J. B. McDowell, Central Secretarv;
Joseph M. Robin, Western Vice-Presi-
dent.

New Associations. .. .The following
aseociations affiliated with NATESA
during the Convention:

Associated Radio & Television Serv
ice Dealers, Columbus, Ohio. Repre-
sented by J. P. Graliam, Treasurer.

Television Service Engineers, Inc.,
Kausas City, Mo. Represented by
Wade Williams, President; J. B. Me-
Dowell. Secretary; Ray Crawford,
Treasurer; Donald Day; M. Thoma-
son: Mac Metover; Walter Niswonger.

California TV Service Dealers As-
sociation, Inc., Hollywood, Calif. Rep-
resented by Joseph M. Robin, General
Manager.

Certified Television Electronies As-
sociation, Baltimore, Md. Represented
by Selman M. Kremer, Vice-Presi-
dent.

Radio Service Deualers Association
of Kansas, Inc., Wichita, Kan. Repre-
sented by Bill Nichols, Chairman of
Board; Ted Combs, President Wichita
Chapter; W. A. Rosenberg, Executive
State Secretary.

Radio Television Service Associa-
tion, Minneapolis, Minn. Represented
by Johm W, Hemak.

National Electronic Technicians and

were elected

Service Dealers Associations
{NETSDA)

At a meeting held in Washington,
D.C, on Sunday Deec. 9, 1951, the fol-
lowing proposed code of ethies was
submitted:

1. To, at all times perform my work
to the best of my ability and knowl-
edge. In addition, T will make a sin-
cere effort to improve my knowledge
of the technical and business require-
ments of my profession, thereby en-
abling me to render more competent
service.

ON

2. To use, whenever possible, orig-
inal factory replacement parts, or
when this is impracticable, to use
parts of equal or superior quality.

3. To exercise special care in handl
ing customers property.

4. To guarantee all service which
has been performed, and parts which
have been replaced by me for a period
of 90 days unless otherwise specified.

5. To charge a fair and just price
for all work and to prominently dis-
play these prices.

6. To refrain from unfair and un-
ethical practices, misleading or um-
truthful  advertising, unreasonable
promises or statements, unjust or un-
fair eriticismn of other technicians or
any conduct which might lead to lack
of confidence in myself or in my fel
low technicians.

Submitted by: James T. Daly

Federation Of Radio Servicemen’s
Associations Of Pennsylvannia,
Chapter Activities

At the December meeting of the
I'ederation which was held in Harris-
burg in the Hotel Harrisburger the
following officers were elected to head
the Federation of Radio Servicemen’s
Asrociation of Pa. for 1952

Chairman—Dave Krantz of Phil-

adelphia Radio Servicemen’s As-

soc1ation.

Vice-Chairman—Milan Krupa of

Luzerne Co. Radio Servicemen’s

Ass’'n (Wilkes-Barre).

Corres. Sec.—Leon Helk of Lack-

awanna Co. Radio Servicemen’s

Ass’n (Seranton)

Rec. Sec.—Bill Lansberry of

Blair Co. Radio Service Engin-

eers (Altoona).

Treas—Fred Schmidt of Mid-

State Radio Servicemen’s Ass’n

(Harrisburg)

The Federation will sponsor and
publish its own monthly news bulletin
in order to keep each individual mem-
ber of each Chapter fully informed of
what progress the Federation and the
individual Chapters are making in
their behalf on the various issues
that confront us daily. It will also
feature stories by the various associa-
tion heads, and technical information
supplied by the various manufacturers

[Continued on page 32}
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ank J. Moch says—

“'there is no other 95(“.[0

FRANK J. MOCH,
president of the

National Allionce of Television and
Electronics Service Associations.

o 4

new and complerely advanced type of oscillo-
scope — Model 476 MIRROSCOPE —is designed to elim.nate certain inherent
disadvantages found in the conventional type of oscilloscope by use of the
“Mirroscope principle.” In this kind of construction the 5-inch cathode ray
tube is mounted in a vertical position, thus reducing bench space require-
ments 10 an area of only 9” x 8” therchy permitting better concentration of
associated equipment for any type of test procedure. The cathode ray image
is reflected from an optical type front surfaced mirror mounted in the ad-
justable cover ac the top of the cabinet bringing the viewing surface of
instrument near cye level when instrument is used or benches of normal
height. The mirror angle is quickly and easily adjusted 1o any position of
the operator. The cover with integral side wings forms an effective shield
against external light sources or may be closed down for protection of the
tube and mirror when the instrument is not in use. The upright construction
permits location of controls and conncctions for maximum convenience and
allows for internal cathode ray tube connections at the front of the panel
instead of the rear.

SENSITIVITY:

Vertical direct. .. .. .12 volts rms per in.
Vertical amplifier.20 millivolts rms per in.

INPUT IMPEDANCE:

Vertical direct. ... .10 megohms, 15 mmf.
Horizontal direct. . .10 megohms, 15 mmf.
Vertical amplifier. 300,000 ochms, 30 mmf.

Horizontal
amplifier. .. ... 500,000 ohms, 15 mmf,

Horizontal direct. ....14 volts rms per in.

Horizontal
amplifier. . . .. 38 millivalts rms per in.

Horizontal trace expansion is over 4 times tube diamreter. This makes it
possible to examine minute portions of a response paticrn for finer detail.

Linear Sweep frequency is continuously adjustable in five overlapping
ranges from 15 cycles to 60,000 cycles. Internal, external or line frequency
synchronization with variable amplitude is available.

Means for intensity or "Z axis” modulation is provided. Approximately
14 volts peak will blank a trace of normal intensiry.

The vertical amplifier frequency response is within 3 DB from 20 cycles
to over 300,000 cycles and is usable to well over three megacycles. Square
wave slant and over-shoot is held to less than 5 per cen- of amplitude. This
response will be found adequate for all phases of television receiver service
including observation and diagnosis of Sync. signals.

TUBE COMPLEMENT:

5UP4 LINE VOLTAGE:

cycles.,

Cathode Ray Tube.

4-616 Horizontal and Vertical Am-

plifiers. 8" over all

?_‘ 1—-12AU7 Vertical pre-amplifier.
i Ibs.

1-6J6 Linear Sweep oscillator and Hight Frequency Crystal Probe. .
Synec. injector.
DEALEFS NET PRICE including
2—6X4 High voltage rectifiers. operators manual ...... ...

BURTON BAOWNE ADVERTISING
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105-125 volts, 50 63
SIZE: F eight 16%”; Width 914"; Depty

WEIGHT: 25 Ibs.; Shipping weight 32

.$7 52

$179.5)

mirroscope———

CASHODE RAY
OSCILLOBCOPE

J‘.‘-"s‘

LIS
(’o(-".:‘af

VIR, o~ TEST
0. ed e

e

MODEL o783

A P UEA. En sirson tmoo.cmc.gou

i
e

SIMPSON ELECTRIC COMPANY
5200 W. Kinzie St., Chicage 44, I,
Pione: Columbus 1.1227

Ir Camada:

Ewch.S mpsoy Lid., Llondon, On-ario



REMEMBER THESE CBS-HYTRON TV FIRSTS?

16RP4
original studio-matched
rectangular picture tube. * il

12BH7

twin-triode sweep
amplifier with
superior efficiency.

NEW 128BY7

Very - high - gain miniature
pentode amplifier. Gives gains
— within its power capabil-
ities — equal to those of
6AG7. As video amplifier,
provides better contrast in
high-quality TV receivers.
And in low-cost receivers,
adequate amplification at low
plate voltages.

NEW 12A4

High-efficiency, medium-mu,

¥ 9-pin miniature triode. Used
as vertical amplifier, class C
oscillator, or low-distortion
audio output amplifier in
push-pull.

YOU'LL BE SEEING THEM ... BUYING THEM SOON
Because these tubes are specifically designed for high-
performance, low-cost TV for the mass market. Watch
for them in new models of famous TV sets. When you
buy these CBS-Hytron TV firsts, follow leading set

manufacturers. Buy the original. Buy CBS-Hytron!

1X2A
compact, high-
voltage TV rectifier.

6BQ6GT

25BQ6GT
extra-performance
deflection amplifiers.

NEW 12BZ7

High-mu,

9-pin  miniature

dual triode. Especially de-
signed for sync. separators
and sync. amplifiers, high-
gain audio amplifiers, and

gating circuits.

NEW 12B4

High-efficiency, low-mu tri-
ode with 6/12 volt heater.

Designed for vertical ampli-

fiers with limited. B supply
voltages. Gives more sweep
than 6W6GT. In proper cir-
cuit, sweeps any - 70° rec-
tangular.

MAIN OFFICE: SALEM, MASSACHUSETTS
14 RADIO-TELEVISION SERVICE DEALER © JANUARY, 1952




Servicing

PICTURE TUBE
INPUT CIRCUITS

by MATTHEW MANDL

(Co-Author: Television and FM Antenna Guide)

Three (ypes of popular picture tube inpu¢ circuits are described. Possible
component failares in these circuits and their efiects on the picture
rececived are discussed as well as picture (ube defects and their effeets.

HE grid and cathode circuits of
the picture tube in television
receivers are critically designed. De-
fects in components give rise to many
of the commion troubles encountered
as parts age or voltage differences
occur. Symptoms include poor bril-
lianey, uncontrolled brillianey, poor
picture quality, incorrect background
levels, intermittent operation, and
noise streaks in the picture.
Additional symptoms can occur be
cause of defects in the picture tube,
though often the latter may produce
symptoms which are similar to those
which would occur if defects arise in
the associated circuits. This comes
about because the associated circuits
involve several input sections inelud-
ing the brillianey control, d-c restorer
and peaking coils, as well as the 4.5
megacycle trap. For this reason an
understanding of the modern circuits
involved with picture tube input sys-
tems and their common troubles is of
particular value to the servicing tech-
nician.

Signal Input Methods

There are several input methods
utilized in 1odern receivers and a
typical one is shown in Fig. I. This
method is used by Garod in their
Series Y4 reccivers. Here capacity
coupling is used between the plate of
the video amplifier and the grid of the
picture tube. A combination 4.5 mega-
cycle trap and sound take-off trans-
former is included in the plate circuit

TO SOUND
STAGES
Cz
PR |
MC.
———
6AC7 00000/ .

PIX
TUBE

BRILL,
CONTROL

Fig. I.

Conventional capacity-coupling between video amplifier and picture

tube grid.

of the video amplifier as shown. L; is
the peaking coil and R is to reduce
the Q of the inductance to prevent
over-peaked high frequency response.
L: is the shunt peaking ecoil which
also improves high frequency response.
I'1 is the load resistor across which
the signal information develops, while
Cs is the coupling capacitor to the
grid of the tube.

The two series resistors, B4 and R,
are the grid leak for the picture tube.
The cathode circuit has plus “B” ap-
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plied to it by the variable potentio-
meter. Inasmuch as this determines
the amount of bias between grid and
cathode, it will control the intensity
of the electron emission of the cathode
and thus effect brilliancy. (The more
plus the cathode is with respect to the
grid, the more minus the latter is
with respect to the cathode.)

When capacity coupling is used the
d-c level of the picture signal must
be restored by use of a crystal diode
or vacuum tube restorer. This main-

IS



COIL WOUND pIX
AROUND TUBE
RESISTOR
12AU7 Um“ ] 6AC7 BRILLIANCE
1st, 8 2nd. N 20uh VIDEO CONTROL
VIDEO AMPS. p Py I
e
Rs @
3300
Rz ~"ﬁ_— VERTICAL
= OUTPUT
Ry
TO SYNC SEP
Re g 1K BRILLIANCE i
CONTROL
135V, iy
Fig. 2 Direct-Coupled grid injection of picture signal. Fig. 3. Direct-Coupled cathode injection of signal.

tains the proper brilliancy for the
transmitted scene and functions es-
sentially as an automatic brilliancy
control. (See “The D-C Restorer” May
1951 issue of Radio Service Dealer.)

Tnasmuch as the blanking levels of
the signal must reach the cut-off level
of the tube, the video signal must bhe
negative-going when the method of
coupling shown in Fig, 1 is utilized.

Figure 2 shows another type of input
system used Ly Olympic in their 922
receivers. Here, direct coupling is
used, that is, there is no interveniug
capacitor or transformer which would
cause loss of the d-c level. For this
reason no restorer eirenit is required.
Inasmuch as the grid must still be
negative with respect to the cathode.
liowever, provizions must be made to
counteract the plus voltage furnished
the plate and thus also appearing at
the grid. This is done by increasiuw
the cathode potential. By making it
more plus than the grid. the latter will
be minus with respect to the cathode.
Agcain, a variable potentiometer per-
mits regulating the amount of bias to
the pieture tube and thus the bril-
lianey.

[nasmuch as this recetver iz not
an intercarrier type. no 4.5 megacyeie
trap 1s used. On ocecasion, however,
a 4.5 megaeyele trap will be found in
such receivers to minimize any hetero-
dyning action which would occur be-
tween the pieture and sound signals
at the video detector. With properly
adjusted sound traps in the video i.f.
circuits, however, there would be little
need for a 4.5 megacyele trap in the
picture tube input circuit.

Figure 3 shows a picture tube input
circuit in which the video signal is ap-
plied to the cathode rather than the
grid. Inasmuch as signals to tube in-
puts are actually applied across both
the ¢rid and ecathode, the method
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shown in Fig. 3 requires a plus signal
to the cathode so that the equivalent
signal on the grid will still be minus.
Inasmuch as this is an intercarrier
receiver, (2 and Lo form a 4.5 mega-
cycle tilter. €1 and R» is the coupling
network and the resistor establishes
direct coupline. Again, the d-c¢ level
is not destroyed and no restorer is
necessary.

As with several other modern re-
ceivers, a portion of the vertical out-
put sweep waveform is applied to the
arid of the picture tube via C5. This
places mnegative-going vertical rate
pulses on the grid and each time thev
oceur they drive the grid negative and
cut off the tube. This assures that com-
plete blanking occurs during the verti-
cal retrace and. therefore, is an auto-
matic retrace eliminator circuit.

Inasmueh as plate voltage now ap-
pears on the cathode because of the
direct coupling utilized, the grid po-
tential is also made slightly plus so
that proper bias relationship between
orid and cathode are maintained. De-
pending on the tvpe tube used. the
britlianey control should be capable
of varying the bias from approximate-
lv zero voltage to fifty or sixty volts
minus. The circuit shown in Fig. 3 is
the type used in the Bendix television
receivers, Models 172 and (200. As
with the cireuits shown in Figs. I and
2. however, similar couplineg methods
are encountered in virtually all mod-
ern receivers.

Trouble Shooting

There are a variety of troubles
which occur in the type of circuit
shown in Figure I. One of the most
common defects is a leaky coupline
capacitor, C3. When this capacitor
develops a high resistance leakage,
some of the plus “B” from the plate
of the video amplifier will appear at

the grid of the tube and thus decrease
the bias. This will give an excessively
bright picture and at the same time
reduces the effectiveness of the bril-
lianey control. Picture detail will also
suffer, the amount depending on the
degree of leakage. In checking for
this condition a vacuum-tube voltme-
ter can be used to measure the poten-
tial difference existing between the
grid and the eathode cireunits. With
the negative probe applied to the grid
and the positive to the cathode, the
brillianey control should be varied
and a considerable voltage range
should be =ecured. Inability of the
brillianey control to develop a nega-
tive potential in excess of thirty or
forty voli= may indicate a leaky coup-
ling capacitor. The actual leakage of
the capacitor can be ascertained by
disconnecting it from the circuit and
taking an ohmic reading with the
vacuum-tube voltmeter set on the R x
1 megohm scale. The ohmic value
should be in excess of 500 megohms
for proper operation.

The 4.5 megacycle trap can cause
trouble it it is not tuned properly to
resonant frequency. In Fig. I both the
primmary and secondary sections have
variable slug cores and adjustments
of the primary section in the plate
cireunit will trap out this frequency
from the picture tube grid because it
offers a high impedance as a parallel
resonant circuit. When the 4.5 signal
15 applied to the input grid circuit of
the picture tube it can cause a mul-
tiple finely-spaced vertical line struc-
ture on the screen. Besides this. the
high frequency signals can cause tran-
sient ozcillations which could cause
repeat lines te appear after any
straight-edee vertical picture infor-
mation. This iz sometimes veferred to
as “ringine” or “echo” effect and re-
sembles ghost veceprion somewhat,
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Fig. 4 Picture tube pattern with
excess brilliancy.

except that the line displacement is
very close.

Improper adjustinent of the secon-
dary slug will reduce the sound out-
put because a maximum transfer of
energy will not be secured for the
sound i-f frequency. When the sec-
ondary is properly tuned, not only
does sound output increase, but more
of the 4.5 megacycle signal is absorbed
from the video amplifier cireuit and
in consequence, less would appear at
the grid of the picture tube.

Defects in either the series peaking
coil, Li, or the shunt peaking coil,
Io, will impair picture quality. The
series peaking eoil is usually wound
avound the shunting resistor and when
this coil hecomes defective it shonld
be replaced with one of identical value
in order not to upset circuit perform:
ance. A counnon trouble liere is that
the coil opens because of the plate
current which flows through it. When
the shunt peaking coil opens the video
amplifier will not receive plate voltage
and there will be no output and in
consequence no picture. (The raster
wonld, of course, still be visible.)

A defective C4 capacitor or Rz ve-
sistor will affeet restorer performance.
The same holds true for the tube or
Re. Rs provides a voltage dvop for
syne take-off purposes and defects in
either B¢ or Cs would also effect both
the vertiecal and the horizoutal syne
stability. When d-¢ restorer fumnection
is lost the average background of the
picture will not he true.

A defective brillianey control can
cause streaks in the picture if the
control is noisy. An olmmeter can be
used aecross the movable arm and
either side of the brillianey control to
check performance. The receiver
sbould he shut off and the arm garad
ually turned. There should be a
smooth rise and fall of the ohmmeter
needle if the control is operating prop-
erlv. A defective or open resistance
will destroy the bias level and the pic-
ture will assume excess brillianey
which cannot be controlled by the po-
tentiometer. In such an instance the
picture detail will still be fairly good

as shown in Fig. 4. This is in opposi-
tion to the loss of both picture quality
and brillianey control when the coupl-
ing capacitor develops a leak.
Coupling capacitor troubles do not,
of course, oceur in the circuit shown
in Fig. 2 because of the direct coupl-
g feature. Bias troubles can, how-
ever, develop because of the changes
in potential differences which could
occur between the grid and the cath-
ode. Thus, any change in power supply
voltage or in the value of resistors R,
Ro, R3, and Ri. can change the two
plus relationships of grid and eathode.
When this happens the bias can be
excessive which would give an overly
dark picture or the hias could be too
low and thus produce an overly bright
picture. In either case the hrilliancy
control would be unable to provide a
satisfactory vaviation in brightness.
Again. a vacuum-tube voltmeter can
be used to read the potential difference
Letween the grid and the cathode
while the brillianey control ix varied.
Voltage checks ecan also be taken from
arid to ground and cathode to ground
in order to ascertain whether the plus
voltages indicated on the service sche-
matie are correct. In the cireuit shown

Fiig. 5.
as a result of a negative image.

Typical picture produced

in Fig. 2, for instance, the plus “I3”
applied to the brilliancy control cir-
cutt should read 225 volts as against
the 135 volts applied to I: of the plate
circuit.

A defect in the peaking coil, Ia
would affect fine picture detail as pre-
viously detailed for Fig. 1. These coils
usually open up and. can therefore be
checked with an ohmumeter. As shown
in Fig. 2, the shunting resiztor is 22,-
000 ghms but the resistance of the
peaking coil is so small that it would
indieate a closed civeuit unless it were
read on the lowest scale of the ohm-
meter. It is better to disconnect the
resistor when making this check in
order to get an accurate reading.

Tu the schematie shown in Fig. 3.
the 4.5 megacycle trap is not used as
a combination sound take-off as with
Fig. 1. For this reason a misadjusted
trap will not effect sound, though it
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Fig. 6. video

Scope
signal.

pattern of

would eause finely spaced vertical line
interference. ITn most instances this
trap can be adjusted while watching
the screen and turning the slug until
the line structure disappears. Tf the
coil of this trap, Le. opens. the aver-
age background will be lost because
the d-¢ level will be destroved. (= will
still provide coupling and the picture
wounld still appear on the screen.
Again, an ohmmeter can be used to
check this eoil with the set turned off.

An occasional appearance of retrace
lines would indiecate that the capact:
tor C3 has opened.

Picture Tube Troubles

Some of the symptoms previously
listed could also oceur if the picture
tube is defective. A defective picture
tube will, if slightly gassy, exhibit a
tendency toward excess brilliancy. Be
fore tube replacement is attempted.
however. the brillianey control and
grid and cathode voltages should be
checked as previously detailed. Poor
picture detail could also occur if the
picture tube is defective, though here
again, peaking coils and other circuit
components should be checked first.

Tnsufficient brilliancy may be
caused by an improperly adjusted ion
trap or by the wrong type trap for the
tube in use. The bent gun tubes r¢
quire a single ion trap, while  the
straight gun types usually ecall for a
double magnet ion trap. Check with
a tube manual to see that the proper
trap is used for this can effect per-
formance and incorrect usage can
damage the tube. Rotate the ion trap
while moving it forward and back to
get maximum picture brilliancy. Nev-
er use the ion trap to eliminate corner
shadows. Tf the ion trap must bhe
placed virtually next to the focus coil
for maximum brillianey. it is usually
an indication that the maguetie fields
of the ion trap are deficient. When the
permanent magnet type ion traps are
used a new one should be procured.
Tf the older tvpe inductance traps are
utilized, coil current should be checked
and an ohmic reading taken to see

[Continued on page 36)
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U-H-F

CONVERTERS

by ALLARN LYTEL

Tweo other u-h-i converters are discussed in this installment. The 6. E. fea-

tnres a cerysial mixer (IN72) and adjustable tuned line circuits.

The Zenith

cmploys a separate u-h-f{ strip inserted in the regular v-h=f turret tuner
outlined in the text.

of the reeeiver.

F]GURE 1 is the General Electric
Translator Model UHF-101 for
UHF conversion. Connections to the
television receiver may be seen in
Fig. 2. As is common practice in VIIF
position, the standard antenna is con-
nected directly to the receiver; in
UHF position, the UHF antenna is
connected to the input of the con-
verter. Converter output at a frequen-
¢y of 82 me is fed into the receiver
on etther Channel 5 or 6. Frequency
adjustments are provided for either
channel to be used. Fig. I is a sche-
matic of this converter. Two adjusta-
ble tuned lines are ganged; the first
being the tuned input and the second,
oscillator tuning. The 6AF4 oscillator
is capacitively coupled into the erystal
mixer circuit. Type 12AT7 is used as
a two-stage i-f amplifier whose output
frequency may be adjusted. The first
section of this tube uses a tuned
cathode input with a grounded grid,
and the second stage has the signal
input to the grid with the output
taken hetween plate and cathode.

VHF
ANTENNA

UMF
AUTENNA

(el ourie

Fig. 2. Method of feeding u- -h-f and

v-h-f antennas into converter.
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Fig. 1. Circuit diagram of General Electric Translator, Model UHF 101.
Note use of IN72 crystal mixer,
This unit has a self-contained sive method of using the VHF re-

selenium rectifier in a transformer
type power supply. This allows the
unit to be used independently of the
receiver and it may thus be connected
to any model television receiver.
Zenith UHF TV System

Rather than use a converter with
a separate UHF oscillator, mixer and
amplifier with the associated power
supply, it is possible to actually use
a UHF Channel Strip in the VHF
TV Turret Tuner. This leads to the
most direct, simple and least expei-
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ceiver for UHF Telecasts. Zenith
Radio Corporation uses such a sys-
tem which has been successfully dem-
oustrated in the Bridgeport tests. The
features of the VHF receiver must
be understood first, since they are un
important part of the operation of the
UHF system.

Its local oseillator operates below
the high channels and above the low
channels which reduces the range re-
quired of the oscillator to cover all
of the VHF Channels. In the 54 to
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Fig. 3. Symmetrical i-f bandpass
required by Zenith converter.

88 me band the oscillator operates
above by the i-f frequency and on
the 174 to 216 mec band the oscillator
operates below by the same i-f fre-
quency. This type of local oscillator
system 1s unusual and requires a
symmetrvical i-f pass band as shown
in Flig. 3. The relative positions of the
sound and picture carriers are re-
versed and the i-f pass band muast
have the same shape at both enda.
Intercarrier sound is also used. This
reduced oscillator range on the VHI
band means that the oscillator has a
smaller range to cover when used on
the UHF band where the VHF oscil-
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Fig. 4. V-H-F and u-h-f antenna filters
used in converter.

lator is still the local signal source
after being frequency multiplied in
the channel strip.

A second problem involved in this
system is the use of the VHF antenna.
With a strong signal for the UHF
station, the same antenna can be used
for UHF as for VHF. Where it is
needed, a manual switch can be used
to allow a separate UHF antenna to
be used on UHF stations and the reg-
ular antenna to continue to be used
for the VHTF operation. It is possible,

by use of the high pass and low pass
filter in F%g. 4 to have both antennas
tied in parallel. A single transmission
line is used to bring both signals to
the receiver input terininals through
the filter. VHF signals pass through
the low pass section, are presented by
a high impedance by the high pass
filter, and pass down the common line
to the receiver. In the case of the
UHF signals, they are passed only by
the high pass section from which point
they also use the common line to the
receiver. In this manner, both antenna
systems operate without interference
from each other. Fig. 5 shows the bot-
tom view of this filter without the
case.

The placement of the UHF strip in
the Tuner is seen in Fig. 6. In the
foreground may be seen the VHT
local oscillator, mixer and r-f ampli-
fier. By means of the contacts shown,
the UHF strip uses the VHF tuner
and converts this into the UHF tuner
system. This strip contains a preselec-

Fig. 5. Bottom view of antenna filters.

tor tuned circuit, a crystal frequency
multiplier which obtaius its signal
from the VHF oscillator, a crystal
mixer (or detector), coils which are
used to change the input and output
circuits of the r-f amplifier, and coils
for changing the input circuit of the
converter. The converter plate cireuit
remains unchanged. Fig. 7 compares
the VHF and UHT operation of this
tuner.

Part A is the normal or VHF posi
tion where the 6CBG is the r-f ampli-
fier, the 6AG5 is the mixer, and the
6C4 is the local oscillator. Frequency
changes are accomplished, as channels
are clanged, by the VHF channel
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Fig. 6. U-H-F channel strip in place
on the v-h-f turret tuner.
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RF MIXER
—{ AMPLIFIER —— -
scB6 6AG5
4
OSCILLATOR
6ca
-A-
INPUT MIXER IF IF
TUNING J AMPLIFIER || AMPLIFIER
CRYSTAL 6CB6 6AGS
FREQUENCY VHF
MULTIPLIER | ] OSCILLATOR
CRYSTAL 6Ca
-B-

Fig. 7. V-H-F/U-H-F block diagram

of turret tuner.

strips and the Fine Tuning Control
which tunes the oscillator over a
amall range. In the UHF position, or
where the UHT chanmuel strip is used
as in Part B, all of the above tubes
are used. However, only the oscillator
retains its original function. A erysial
multiplier uses the VHF signal source
(the local oscillator) and feeds a
second erystal acting as a mixer.

Fig. 8. U-H-F Channel Strip.

Since at this time there is no effective
and inexpensive r-f amplifier for this
UHF band, only a tuned input with-
out an amplifier tube is used. The
original r-f amplifier is changed into
an i-f amplifier as is the original
mixer. Thus the 6CB6 and 6AGH
tubes uct as a two stage i-f amplifier.

Figure 8 shows the construction of
the UHF channel strip; the casting
at the right is the housing for the
three tuned ecircuits for the mixer,
r.f. and multiplier stages. These tunel
circuits are small coils resonating with
their distributed capacity and the ca-
pacity to the tuning screw shown at
the top of each. Factory tuning of
each section is thus possible over a
wide tuning range.



Know “WHY" Ceramic Capacitors...

Here are the facts about Ceramic Capacitors — why they are the most permanent
capacitors . . . why they do a better job . . . give a better performance . . .

Up until a few years ago, capacitor design was based on one idea —
“the bigger the better.” Paper and mica, etc, were cheap, readily
available materials, and their use was the only known art for making
commercial capacitors (or "condensers” as they used to be called).

Now don’t misunderstand us . . . those old condensers were really
OK as far as they went. But today there's something more to talk abour
... CERAMIC CAPACITORS.

Actually, the idea of ceramic capacitors isn't new. They've been used
as electronic components for more than 20 years. We call them new
because it's only in the last few years that service-engineers have paid

any attention to them . . . and because some of these

modern ceramic capacitors really are new . . . with

new higher voltages, new and better physical charac-

teristics. So if ceramic capacitors were overlooked by

service-engineers Juring the last few years . . . we feel

it's because you didn’t know about just how good they

really are—or because what you needed wasn’tavailable.

Let's take a look at modern ceramic capacitors

and the story behind them. It was in the early 1900’s when German

scientists discovered the dielectric properties of ceramic materials. In

the U.S.A., we had an abundant supply of mica and other materials, so

U.S. research men never bothered with ceramics. Then came World

War I, and ceramics became mighty important in European radio man-

ufacture. Ceramics were a long way from perfected but they did the

job . . . and continual improvement made them increasingly important

in the electronic tield. Meanwhile, at Centralab, we had started to in-

vestigate these new materials. It was soon found that U.S.A. had a big-

ger source of raw ceramic materials and that our stocks were of vastly
superior physical and electrical characteristics.

Then one of our foreign representatives sup-
plied us with a complete set of foreign-made
ceramic components. Result — Centralab devel.
oped a ceramic research program. The program
was big and thorough . . . and it’s still going on.

In a few years, Centralab put on the market
its first ceramic capacitors. With World War II,
came tremendous developments in electronics.
Radio, radar and other electronic equipment de-
manded the finest in component parts . . . and ceramic capacitors came
into their own. In fact, independent research bas shown that during
World War 11, in some classes of military equipment, there was not a
single known insiance of a failure of a cerumic capacitor!

Thus, through the lessons learned over a period of 20 years of inten-
sive research — Centralab Ceramic Capacitors have today become the
best capacitor buy for safe guaranteed servic-
ing. For when you use CRL ceramic capacitors, 7

wh
you're using the benefits of hundreds of thou- ﬁ;’l’!‘!ll‘“

sands of man-hours of research—experiments
with over 20,000 different ceramic compounds!

That's why any ceramic isn’t the best ceramic .
for the job. Each of those 20,000 ceramic mix- \;\ N
es had definite physical and electrical charac-
teristics . . . and when we say that Centralab
today uses only 250 of those 20,000 tested
compounds, you can be sure that those discarded did not perform to
the exacting requirements of sensitive electronic circuits.

Yes, and if you compare the old-style paper and mica capacitors with
modern ceramic capacitors . . . point for point, based on your own
technical experience, you'll see why ceramics are vastly better . . . the
safe, dependable way to assure a good service job.

For example, every serviceman is aware of the moisture absorbing
quality of paper condensers . . . and how moisture can seep in along the
leads on mica units. Compare these old designs with modern ceramic
tubular and disc types . . . Centralab’s Ceramic-X capacitor bodies are
nonhygroscopic . . . moisture absorption being only .007% or less!
That fact alone means Centralab Capacitors give you and your service
customer the ultimate in reliability—even under severe tropically humid
conditions.

Old-timers in the service field . . . yes, and young ones, too, will
recall the bulky size . . . the difficulty of handling old-fashioned large
size capacitors . . . when size seemed to be an important factor in design.
Now, look at modern ceramic capacitors. They're less than 14 the size
... you can fit them anywhere!

When you look at this chart of the development of capacitors using
various materials . . . the tremendous improvement of the dielectric con-

20

stant K" with the entry of ceramics into the field is dramatically evident.

One of the most serious problems with old-time capacitors was that
they broke down under high temperatures. Here again, ceramics have
more than proven their superiority. 85° C. will not harm the modern
ceramic capacitor. In fact, the ceramic body itself can easily withstand
any temperature encountered in electrical apparatus. High capacity is

Air (K-1.0)

Paper (K.2.8)

Mico Filled Phenclic (K.5.5)

Mica (K-5.4 10 8.0)

———i

=

Flint Glass (K-10)

German Ceramic Dielectlic — 1933 (K.50)

CENTRALAB Ceramic Dielectric — 1937 (K-95)

WM SINYISNGD 2141931310 40 L¥YHI JAILVHYSWGD

!Q_[ CENTRALAB Ceramic Dielectric — 1943 (K-170)

F g

| ] Other commercially available ceramic dielectric —
| 1947 (%1500}
w4

el CENTRALAB CERAMIC-X (1947) (K-6000)

well maintained under wide temperature variation. What's more, the
copper-silver electrodes are electro-bonded to the ceramic with a tensile
strength of 30,000 Ibs. per square inch — thus preventing any possible
change of the relative position of the electrodes.

A typical example of the high degree of perfection and performance
offered by ceramic capacitors 1s contained in CRL Hi-Vo-Kaps. These
units are rated at 10 — 20 and 30 KV and are intended exclusively for
TV. You'll find that practically the entire TV industry has standardized

on these CRL units as original equipment for this most
exacting application.
When it comes to low power factors—check ceramics
against all others. With ceramics, initially it's .1% to
@i .6%. After 100 hours at 95% humidity, it's .5% to
; 3% and they’ll return to normal! That's ceramic high
efficiency! If it's accuracy you want, ceramic capacitors
can give you unusually close tolerances in wide range of values.

In r.f. circuits, where drift is critical, one of the likely causes is tem-
perature change. Stabilization can be effected by capacitors which com-
pensate for temperature variations. Centralab pioneered ceramic capaci-
tors for this purpose. This important research resulted in Centralab’s
famous TC-Hi-Kaps Zero Temperature and Negative Temperature
Compensating units. These are a Centralab exclusive “First”. For serv-
ice-engineers they are the industry’s last word in accurate stabilizing
capacitors.

Service-engineers today are called upon for more exacting work —
more downright customer satisfaction. Every job that comes into your
shop is a challenge to your reputation. Regardless of the care in work-
manship, no service job is better than the components you put into it.
To stay in business tomorrow — you can'’t take chances today.

Field research shows that smart service-engineers everywhere are re-
placing all old-fuashioned or dangerously old capacitors with ceramic
capacitors, within the capacity ranges available. Particularly if there is
any indication of possible failure within a reasonably short period. For
by-pass and coupling applications . . . they're using Centralab BC Hi-
Kaps. For tuning applications, they're using temperature compensating
TC Hi-Kaps. It’s their own assurance of a good job well done . . . and
their customer’s insurance of complete satisfaction. What's more, to the
serviceman and customer alike . . . there's little or no premium in price.

*

You'll find Centralab ceramic capacitors are available in a wide
variety of capacities from any recognized better radio parts distributor.
Ask him. And remember, Centralab is the pioneer in the field of elec-
tronic ceramics. That fact alone is your best assurance of engineering
know-how, production know-how, and performance know-how that per-.
mits no compromise with quality.

RADIO-TELEVISION SERVICE DEALER @ JANUARY, 1952



and you'll Buy Ceramic Capacitors

Choose the exact capacitors you need from the world’s widest line of ceramic
capacitors — for jobs that demand the best in guaranteed TV-AM-FM servicing . ..

HI-KAPS o - o
e R

o d i
D6 .5

650 Wy o o

CAPACITORS
i 0005

CERAMIC DISC HI-KAP CAPACITORS — provide very high capacity in ex- CERAMIC BC TUBULAR HI-KAP CAPACITORS — for by-pass or coupling appli-
tremely smali size, with minimum thickness. For by-pass, coupling cations and most general circuit work. Smallest size on the market,
and general applications. Superior power factor and low inductance, Remarkable stability under high temperatures or humidity.

TC TEMPERATURE COMPENSATING CERAMIC CAPACITORS — stable units that CAPACITOR KITS — several are available. Tllustrated is assortment of 200

do not change in capacity under wide temperature variations—or may units of most generally used values, supplied in a four-drawer metal
be selected to correct for frequency drift in resonant circuits caused by cabinet. Often assures required values will be on hand when needed
temperaiurechanges. Also superior replacement for close tolerance micas. in labs or for service. No charge for cabinet.

TELEVISION HIGH VOLTAGE CAPACITORS — the accepted standard for the TV TRANSMITTING AND HIGH ACCURACY CERAMIC CAPACITORS — for app“ca-

industry. Used for filter and by-pass in TV high voltage power supply tions involving rigid frequency control. Used for holding oscillator
and pulse filter for cathode ray tubes. Ask for Centralab Hi-Vo-kaps. frequencies to close limits. Excellent as secondary Standards.

Yes, for the safest, quickest guaranteed servicing . . . standardize on Centralab

Ceramic capacitors. You'll have the world’s widest line to select from — as made by n

Centralab, Americd’s pioneer builder of ceramic capacitors. You can get complete

information on all the capacitors described here — plus other valuable service infor-

mation from Centralab’s Catalog 27 . . . available at your distributor’s. Division of Globe-Union Inc.

944 E. Keefe Avenue @ Milwaukee 1, Wi
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TAPE RECORDERS

by C. A. TUTHILL

PART 6

This installment deals with the General Industries Model 250 tape and
disc recorder. In addition (o the mechanical operation and adjustments,
the eleciron circuitry and servicing procedures are also discussed.

HE unconventional design of the

General Industries Model 250
combined tape and disc recorder
mechanism is worthy of analysis.
Mechanical adjustments should sel-
dom be required for this unit, but.
for the benefit of servicemen, correc-
tive instructions are included here
along with details of the mechanism.
All reference numerals in parenthesis
will be found in the sketches of Fig-
ures 1 or 2, identified by exponent
number.

This unit was designed for either
customn or conventional installation
and thus is available as an unmounted
chassis. It includes facilities for
either dual track tape, or dise re-
cording. The disc function, and a mer-
cury switch both require a level and
solid mount. The dise turntable pla:-
ter doubles effectively as a stabilizing
flywheel for tape recording. Both the
tape and disec recorders are belt driven
from a triple central pulley (87)!
screw-bolted to the drive motor shaft
(28).1
Controls

Once the unit is properly mounted,
the next step prior to operation is to
connect one side of a 115 wolt 60
cycle power line to one motor con-
nector and the other side of the saue
line to the mercury switeli (76)2. Thig
mercury switch is held in an OFF
position when the control knob (82)!
rests in its OFF position. While in
this same OFF position, a cam sec
tion of function shift lever (80)! con-
tacts the stud portion of merecury
switch assembly which protrudes
through baseplate (32)1. The cam
section tilts the mercury switeh (76)2
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Fig. 1. Top view of General Industries Model 250 Tape and disc recorder.

Section views are indicated.

to such an extent that this switch is
held in an OPEN position until con-
trol knob (82)! is moved to a new
position.

When no tape is threaded around
the capstan, operation is possible only
in the Phono, Reverse or Forward
positions. When control knob (82)!
is positioned for either of the three
above positions turntable rotation is
cffected as follows. By means of the
function shift lever (80)! which is
attached to control knob (82)1, the
switch actuator lever (71)! contants
the stud position of the mercury

RADIO-TELEVI

switch assembly. This in turn holds
mercury switch (76)2 in a CLOSED
position thus applying voltage to the
drive motor. Disc cutting and play-
back are executed in a manner famil-
iar to any disec machine operator.
Tape Operation

For tape operation, a 8” or 5" di-
ameter reel of either plastic or paper
base recording tape 1s placed over the
reel sleeve bushing in such a manner
that it rests upon the rear reel pan
with one inner slot of the reel engaz-
ing the locking key. The rear reel is
rotated clockwise and the tape is

SION SERVICE DEALER @ JANUARY, 1952



taken from 1its top rear side. A second
and empty reel is placed and similar-
ly keyed upon the front reel pan.

Threading

Be sure the control knob (82)! is
in its OFF position before attempt-
ing to thread dual track recording
tape. This avoids damage or accident.
Threading is easily accomplished
when about three feet of tape is run
out manually from the supply or
loaded reel. Make sure that the oxide
or dull side of the tape is on the inner
side in relation to the equipment as
1t leaves the supply reel. The reason
for this is to have the coated or oxide
tape surface directly contact the mag-
netic heads beneath the dise recording
platter. The three foot end of slack
tape is carried around and under the
platter and thus introduced to the
takeup eapstan which is directly under
and on the same shaft with the di-c
platter. The free end of tape is we-
cured into the hub of the takeup reel
and the remaining slack taken up by
counterclockwise manual rotation of
the takeup reel. Threading is com-
pleted when control button (82)1 is
slid along to alignment with the
Record position, and is pushed for-
ward while at the same time the re:-
ord lock hutton (86)1! is pulled towar
the operator. thus securing full en-
gagement of the control button (82)1
into the Record position. This last
comhined action accomplishes several
things.

(1). The tape is aligned with both
the recording head (66)! and the erase
head (52).! The latter erases the lower
track only of the dual track immedi-
ately prior to travel of the tape across
the recorder head (86).1

(2). The function shift lever (80)!
contacts the pressure pad and pinch
roller assembly actuating spring
(101).! This aetion brings the pinch
roller (108)! in firm contact with the
tape against the rubber driving cap-
stan.

(8). The pressure pad (102)! is
brought into contact with and holds
the tape firmly in contact with the
gap of the recording head (66).1

Tracking

Tracking of the tape through the
recording head (68)! is controlled by
tipping the tape capstan slightly with
the two adjusting screws(27)' located
under the mounting flange of the
auxiliary shaft housing under the base
plate (32)! of the machine; The cap-
stan should be so adjusted that the
tape tracks in the ceuter or toward
the top of the guide slot in the re
cording head (66)'—never toward the
hottom- of the guide slot.

ot [ g
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Fig. 2. Bottom view of General Industries recorder. Section views are indicated.

Pressure Adjustment

To adjust the pressure pad (102)?
against the tape recording head (66)1,
it is necessary to remove the pinch
roller cover plate (104)! to reach the
lock nut (107)! on the pressure pad
adjusting screw (108)!. To adjust the
pad (102)! for proper pressure against
the tape recording head (66)1, set the
speed shift lever (82)! in the Record
position. Turn the adjusting screw
(106)1 in against the pressure pad
spring (102)! until the pressure pad
just contacts the recording head (66)1.
Then turn the screw one-half to three-
quarters of a turn clockwise and
tighten the lock nut (107)1.

When the drive motor is started, as
previously explained, constancy of
driving capstan speed is stabilized by
the large 10” disc turntable serving as
a flywheel. Due to this flywheel and
the faet that the recorder head is very
close to the driving capstan, flutter
and now are held to a minimum. A
normal speed of 3.75 inches per second
is used for tape recording or tape
playback while a single disc speed of
78 rpm is employed.

Fast Rewind and Fast Forward Control

A fast rewind or fast forward take-
up speed approximates a ratio of 20:1
over the normal tape recording or
playback speed of 8.75 inches per sec-
ond. This is accomplished when the
contral button (82)! is properly posi-
tioned. When positioned for either
Reverse or Forward the control but-
ton moves the function shift lever
(80)! in such a manner that springs
(101)! and (9%)! cause the release of

RADIO-TELEVISION SERVICE DEALER @ JANUARY, (952

the pinch roller and pressure pad as-
sembly from physical contact with the
recording tape. Positioned for Re-
verse, the control button (82)1 also
causes the function shift lever (80)!
to depress one end of lift lever (56)2.
This lever in turn lifts the front reel
takeup assembly free from the takeup
cluteh. This action removes any re-
straining force froin the front reel
cluteh and consequently the rear reel
can rewind tape very rapidly. When
positioned at Forward. the function
shift lever (80)! depresses the rear
lift lever (56)2 which disengages the
rear reel from its cluteh assembly.
This permits the front reel to rapidly
take up tape in a forward direction for
purposes of editing or selection of ma-
terial within the roll of recorded tape.
Adjustment of Lift Lever and Controi
of Reel Pan

Adjustment is easily made in the
forward and reverse positions. In the
forward speed position, the rear reel
pan must be raised to the position that
it clears the clutch spring. At the
same time the front pan must be low-
ered to contact the clutch spring and
the lift lever must clear the lower end
of the reel pan shaft by approximately
1/82” to 1/16”. The adjustment of the
lift lever (56)2 is made by bending
the short unflanged section of the
lever immediately under the reel pan
shaft. To adjust in the reverse speed
position, the opposite of the above
condition is true. In the record and
playback positions the lift lever (56)
must clear both reel pan shafts so th
both the pans will contlaet the clu
springs (96-97)'.
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Fig. 3. Recommended amplifier circuit for G.I. Model 250 Tap-Disc recorder.

Playback of Tape Records

Positioned for either Playback or
Record the control button calls for
tape transport from the rear supply
reel to the front takeup reel. Only
the lower track of the dual tracks is
recorded or played back. If there be
further recording and reproduction
desired from the second track, it is
necessary to remove the front reel.
invert it, and then place it on the rear
reel platform. Next, of course, it is
necessary to transpose the empty reel
from the rear platform to the front
platform where it serves for takeup.
Threading for playback is identical to
threading previously described for re-
cording. Through use of the dual
tracks, one full hour of recording or
playvback time is available for one 5”
reel of tape.

Playback of Disc Records
The playing of standard 78 rpm
phonograph records is very simply ac-
complished on this machine. When the
control knob (82)! is positioned for
Phono, the function shift lever (80)1
sresses both the front and rear lift
(56)2 thus disengaging both the
'd rear tape reel clutches. Un-
ndition there is no driving
The only funection per-
~ble rotation. The only
v »y is to depress the

f»{\\\ sickup arm (89)1
K& layback needle

. (85)1. Tight-

ening of a thuinbscrew holds the nee-
dle in position.

Electronic Section

The following is an analysis of the
electronic circuits recomnmended for,
but not marked by, General Industries
Co., the manufacturer of the above
unit. The basic schematic appears in
Fig. 3. High and low frequency equali-
zation is included during playback
only and the method incorporated here
is based on a frequency discrimination
feedback circuit. A small amount of
plate voltage from the second section
of dual triode V-2 (12AX7) is fed
back to the plate circuit of V-1
(6AU6). Thereby harmonic distortion
is greatly reduced.

Equalization

To this point we merely observe a
normal case of inverse feedback 180
degrees out of phase. However, adja-
cent to the plate of V-1 in Fig. 3, we
find diseriminating networks in the
feedback loop and these networks
function as equalizers. The 4. RS,
(5, 06 and C7 network has a tendency
to short out or minimize the flow of
low frequencies which otherwise would
be fed back to the plate of V-1. The
R6, 08 series combination impedes the
normal feedback of high frequencies
to the plate of V-1. Only the middle
sector of the spectrum is fed back,
thereby attenuating the gain for that
sector in the first half of the V-2 stage
by the amount of feedback voltage.

Since no low or high frequencies are
fed back, the full gain of the ampli-
fier is realized for those extreme fre-
quencies while the middle sector of
the spectrum is appreciably attenu-
ated. The resultant equalization, due
to these networks, is very nearly the
conjugate of the recording character-
istics of a magnetic tape. A flat play-
back response is obtained. Since disc
recording employs similar corrective
networks, this same equalization
serves satisfactorily for reproduction
of disc records.

Inputs

Microphone inputs are applied to
the grid of the first section of V-2, a
dual triode 12AX7. The amplified sig-
nal is applied to the second section of
V-2 which drives the output stage,
V-3. This constitutes a three stage
amplifier for recording with micro-
phone pickup. When recording from a
phonograph or other higher level auxi-
liary pickup, the input signal is intro-
duced to the grid of the second section
of V-2. In this case only one stage pre-
cedes the output stage.

The earlier V-1 stage (6AU6) is
only used as an amplifier when, due
to equalizer and other losses, the high-
er gain of four stages is required for
tape reproduction. Otherwise V-1
funections as a bias oscillator during
tape recordings. Its supersonic output
signal is applied through variable ca-

[Continued on page 34
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Pare 1

by Leonard Lieberman

UTOMATIC gain control (a.g.c.)

is a means whereby a bias volt-

age. whiclh is directly related to the

strength of a signal is applied to either

the i-f amplifiers, or the r-f amplifiers,
or both.

1st. IF

1

Fig. 1. Manual method of gain con-
trol used in early TV receivers.

In television we employ this system
for two reasons. The first is to main-
tain a constant contrast level in the
presence of several transmitters of
varying signal strength outputs. With-
out an a-g-c system, the customer
would have to adjust the contrast con-
trol after each change of station. The
secound reason is for the purpose of
stabilizing the synec system so that the
input to the sync stages is rvelatively
constant.

Manual Gain Control Systems

Early post-war TV receivers con-
trolled gain in the set by bringing the
grid return of the r-f and i-f stages
to the arm of the contrast control
which was in the negative return sys-
tem of the set. ([ig. 1).

6CB6 6C56
1st.R.F. 1st. VIDEO
AMP, LF.

G Q

-1V

R1
10K

CONTRAST >

CONTROL

6CB6
2nd.VIDEQ
LF

DISTANT
e

+90V.

v7
— % 6ALS
- 9000. 1K
IMFD. | AAA—

Fig. 2. Contrast control system used in Andrea Model CVL-16 which allows
for distant and local reception.

Automatie Gain Control circunits in TV reccivers are im-

poriant in maintaining

steady pictures under varying

reception conditions. Faulty a-g-¢ gives rise to diffienk
servicing problems.

An interesting method of adapting
the manual contrast control to vary-
ing reception areas is shown in (Fig.
2) as it is used in the Andrea Model
CVL 16.

In the “Local” position of the Lo-
cal-distance switch the current flows
through the arm of R1 (10K) contrast
contrel, R34 (33K), R35 (470K),
R36 (820K). The voltage from +90
to —11 divides itself across the bleeder
nefwork resistors so that there is ap-
proximately, —7v at the arm, with
the contrast control set to the center.

In the “distant” position of the
switch, B35 is shorted out. As a re-
sult of the reduced resistance, the volt-
age at the junection of R36 and R35
goes more positive, and if the control

is left in the same position, the neg-
ative voltage at the arm is reduced.
This results in a reduced bhias fer
fringe operation.

In a strong local signal area the
jumper from R35 to R36 is removed,
this removes the delay voltage from
the arm of the contrast control. The
r-f amplifier is fed from the less nega-
tive side of R33. The diode V7
(¥26AL5) is in the circuit to prevent
the voltage on the bias bus line from
ever hecoming positive.

The use of manual control system
as shown in Figs. I and 2 resulted in
the two faults mentioned above, name-
ly, customer inconvenience and poor
syne response to variations in signal
carrier levels. The use of average type

LFORR.F. LF.ORRF
GRID GRID
-l =
”
4 l
: L
=
(a) =

VIDEO
OET. OET. GRID
+
SR
A.F.
AMP

Fig. 3a. Typical a-v-c system in AM receivers. Fig. 3b. Basic average-type
a-g-c system,
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a-g-¢ systems put an end to this.

Average Type A-G-C Systems

Early systems of a-g-c were an at-
tempt to adapt the method used in
AM radio to get a.v.c. (Fig. 3a). This
system is called average-tvpe age.,
an example of which is illustrated in
(Fig. 3b). In this system the entire
video detector voltage is applied to
the filter network RI, R2 and C7.
Since the load resistor of the detector
is connected so as to apply a negative
going signal to the following video
stage. the voltage appearing at RI
would be negative. Operation of such
a system, can be shown as it is applied
vractically in (Fig. 4).

In this circuit, with no signal pres-
ent, the detector does not conduect
because both plate and ecatliode are
at ground potential through KI and
B2. When the negative half of the
carrier envelope appears across Kl in
the video detector cathode cirenit, the
plate starts to conduet. It conduects
through L1, L2 and R2. Since the curs
rent path is through the resistor to
ground, the voltage on the ungrounded
side of the resistor is negative. This
negative voltage appears across R3.
C1, which in the no-signal state was
at ground potential, now discharges
through R4, R3 and R2 to equal the
negative voltage across R3. (€2 dis-
charges through R5. Since there is
a smaller voltage drop across R3. the
resulting voltage at CI is more neg-
ative than that at C2,

The RC time constants of both
arms are such that the voltage re-
mains relatively constant and does
not respond rapidly to echanges in
scene level. Thus, k3, R5, C1 and 02

6BC5 6BC5
GRID 1st. L.F. GRID 2nd. I.F.
5.6K =

Ry
47K

VIDEO
DET. te
Ly
GRID
Ry R.F.
470 K TUBE
l 560K e 47K
I e ) I

Fig. 4. Typical average-type a-g-c network used in later types of TV receivers.

act as a form of a-c filter network,
and F+ is equivalent to a bleeder re-
sistor. The full a.g.c. voltage is ap-
plied to the i-f grids and the reduced
a.g.c. to the r-f amplifier grid.

Linear A-G-C Control

Some interesting variations on the
average-tvpe a-g-¢ system are shown
in (Figs. 5 & 6). In these two examples
the approach is to try to overcome one
of the weaknesses of the average type
of ag.c. This fault is that the de-
veloped bias is often insufficient to
control the tubes in a linear manner.
To overcome this defect the two de-
signs shown make use of d-¢ ampli-
fiers. As a result, thev develop an
amplified negative d-¢ which has suf-
ficient range to control the i-f and
r-f tubes over a wide variation of sig-
nal inputs.

In the Starrvett “Gotham”™ (Fig. 5)

6AGS
4th. 6ALS
VIDEO L.F. VIDEO DET.

-
—_—

N e
_L.\;

AGC AMP.
Y% 6SN7.
Vita

GRIDS Y
1
U
P——e C4
: u : T
o =3 5
@ - I 1500
Ras = MMFD.
A A
1299 - 10K
' :_t 6AGS 6AGS 6AGS
= 1st VIDEO 2nd. VIDEO 3pd. VIDEO
I.F.GRID I1.F. GRID 1.F. GRID
x
g%@ 5 h
1K 1K
1500 1500
MMFD. =T - lﬁ,ﬁ% T mMFD.

Fig. 5 Amplified a-g-c system used in Starrett "Gotham' model TV receiver.
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the detector current path is through
Li8, L19. R45 (39K) and Li16. V11{a)
Y% of a 68N7 is connected in the fol-
lowing manuer: The cathode is tied
to a voltage divider consisting of R65
(6.8K), RI (10K) contrast control,
R64 (5.6 ohms) from B(-) to ground.
The grid is connected to the negative
side of R45. the detector plate load
resistor. The plate is connected to B+.

C7 (50 uf) is tied to the cathode as
the a.g.c. filter condenser. Its RC
time constant combined with the net-
work is such that the a.g.c. is stable
and well fltered.

The reason that the cathode of the
detector is connected to the top of the
contrast control is that a delay volt-
age can be applied to the a.g.c. sys-
temn for operation in weak or strong
signal areas.

This delay operates in the following
manner: Since the plate and cathode
of the detector are tied together di-
rectly and not through ground, in the
no signal state they are at the same
potential. Therefore, the detector will
start to function on the negative cycle
of the i-f signal output.

However, let us now look at the
situation at the amplifier oeathode.
Here we have a negative voltage as
a result of the bleeder network, the
amplitude of which is determined hy
the relationship of RI and R266. By
varying R/ we can make VII cathode
more or less ne;:ati\e This negative
voltage as will be shiown below will
determine the extent to which Vila
will amplify.

Therefore. it can be seen that by
adjusting the contrast control in weak
signal areas 1"//a will not operate un-
til a certain level of a.g.c. is first de-
veloped. thereby permitting the set
to operate in these areas with a min-
iimum hias. R64 and R65 insure that

[Continued on page 33]

RADIO-TELEVISION SERVICE DEALER @ JANUARY, 1952



Mr. Serviceman!

get a Pea/ service-aid

with every DuMont Teletron!

® The advance version of the old “Cheater-Cord.”

e The Tele-Lead gives you a power connection plus a probing
light to see into the back of the receiver.

¢ A double plus value because: With each replacement
Du Mont Teletron you purchase from January 1 through
February 29, you will receive free a Tele-Lead, and
the assurance of a satisfied customer.

a sure double plus value!

*Trade-mark

CATHODE-RAY TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J.
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Sync Separator and Amplifier
G. E. 17C103

The sync signal is taken off across
R46 (4700 ohms) and R47 (220 Ohms)
(Fig. 1) in the plate circuit of the
12AT7 video amplifier. It is fed to pin
4 of the 68L7 video amplifier through
C76 (.022 uf) where it is amplified and
fed through a double time constant
network R47 (470K) paralleled by C77
(470 wpf) and 078 (01uf) to pin I of
the second section.

The plate of the second section runs
at a low voltage and the clipped sync
signal appears across R80 (47K) and
is then fed through €9 (139 mmf)
and through the vertical integrator
network to the vertical multivibrator.

The cathodes of both sections are
grounded. The plate of the first sec-
tion goes back to B+ through R78
(22K). Bias on the first section is
developed through the grid leak re-
sistor R77 (2.2 meg.).

The plate of the second section goes
back to B+ through R80. The size of
this resistor drops the plate voltage on
this section to less than 150 volts,
thereby, causing the tube to operate
at a low plate current saturation level.

The grid of the second section is
coupled by means of K76 (1.5 meg.)
resistor to the top of the contrast con-
trol.

The contrast control is in the video
detector load resistor network. This
network consists of B42 (8.6K), R40
(22K) and RI (2 meg) (contrast con-
trol), C116 (5,000 mmf) and C147
(5,000 mmf).

The voltage which appears across
RI ig the average a.g.c. The center
tap of RI is connected to the a-g-¢
returns in the grids of V2. V4, V5
and V6. These are the 2nd r-f, 1st,
2nd and 3rd i-f amplifiers, respeetive-
ly. This voltage is a negative one
which varies with the strength of the
incoming signal. In this manner, the
bias on the sync clipper will vary with
the strength of the incoming signal.

The purpose of deriving the bias in
this manner is to clip such noise
pulses which might appear superim-
posed on the synec pulses in most sig-
nal areas. Thus, if a low strength
signal is received, the amount of a-g-c
bias voltage is reduced. This reduces

28

22K ~
2ipq| CONTAASY
AGE aRi0
RETURNS

= (2]
ar0K

Fig. I.

the bias on the grid of the clipper
section. The tube can thereby be more
easily driven to plate saturation by
the positive going sync signal.

This results in a elipping action
which cuts off the tops of the synec
pulses and such noise pulses which
might appear on them.

G.E. Model 17C103 Sync Separator (partial schematic).

Clarion Model 16703 D. €. Restorer
In this circuit (Fig. 2), the C.R.T.
is cathode fed, through the netwark
L12 and C25. The C.R.T. cathode is
grounded through RI31 and R3
(brightness control).
The d-c restoration is performed in
[Continued on page 32]

L3

TO CATHODE

OF 6AQ5
R35
4700

R49 R50 R51
22K B8.2K 8.2K VERT.
—

<

R3O0
10K

R34

180K

v?

6AUE
SYNC.LIM. &
D.C.REST.

0sc.

i

ca2 <43 Caa
R3¢ & 002 006 .006
18K
casg
133
wuF
HOR
osc.

Fig. 2. Clarion Model 16703 D. C. Restorer (partial schematic)
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HERES HOW
& WHY

by CHET JUR

Sales Engincer,

Merit Transformer Corp.)

Width Ceoil With AGL

Winding

TARIATIONS in sigual level re-
sulting from weak or strong video
transmissions or in changes of received
signal strength cause changes in pic-
ture contrast and necessitate frequent
adjustment of the contrast control. In
the early sets, this was done by manu-
ally adjusting the contrast control but
it can easily be seen that this caused
inconvenience and annoyance to the
viewer.

‘6. ONLY RCP ® ONLY RCP

ONLY RCP

Gives you the FASTEST SELLING LINE of
SERVICEMEN APPROVED

RCP o ONLY RCP ¢ ONLY RCP
ONLY RCP
ONLY RCP

ONLY RCP

W o e 0 0 0c0 00000
000000000000 0000

TEST EQUIPMENT!

more than

10,000 |
RCP

MULTITESTERS

ooni unn ;;dsprémypu
ALL OVER
'THE WORI.D

MULTITESTER

MODEL $17,95

4478

A.G.C. WIDTH . The exceptional value of the 447B Model MODEL 447BP-—Portable, oak case with
WINDIN_G coiL is made possible by the tremendous quanti- carrying handle, cover and test leads. Size
6AU6 S ties produced. The resulting very low price 61,"x8%“x4". Weight 24 oz. Complete with
VIDEO PULSE - "l is responsible for its great popularity. These bhatteries.
S/CfNAL VOLTAGE A HORIZ units are in a class with other makes of test-
I . ers that sell for considerably more. Price
14 11 TRANSF. 3+ square D’Arsonval meter is used $21.95
> having an accuracy of 29,. Accuracy of AC
_— voltage measurements is improved by use of
mMwe-1 a new gold plated copper oxide rectifier. I
.25 1
01 -[ } be VOLTME,':E‘: NOC; goszm s002500 v NOW also available in KIT FORM,
I ¢ 0-5-50-260-500-250 . ; ;
x AC VOLTMETER: 0-10-100-500-1000 V. the best professlonfvll test ?qmpmenf
=— 8 OUTPUT VOLTMETER: 0-10-100-500-1000 made by RCP—precision equipment at
il " - g&%o BCV;}tl:l;LIAMMETER 0110 5 the lowest price ever. Each KIT con-
: 0-1-10-100-1000 M.A. o e ) ;
;) DC AMMETER: 0-1-10 Amperes. rains simple step-by-step instructions.
z £ OMMETER:: 0-10,000 Ohms | Megohm— MODEL 447BK —- Open face, same as
? g 10 Megohms Ext. . . ’
v & DECIBEL METERS: —8 to <455 decibels. || #47B but in kit form $13.95
-~ MODEL 447B--Open face, oak case. Size
+8 59x815"x3". Weight 21 oz, Complete with MODEL 447BPK — Portable, some as
hatteries. 447BP but in kit form. .$16.95
TUNER —— N
A.G.C. Y = Price $17.95
. ., Buy From Yoeuar Jebber o Insist on RCP Instruments @ W ite for Catalog RD12
Fig. 1. Typical A-G-C system using

width coil.

Then, the automatic volume control
system from radio receivers was
adapted to television to overcome this
difficulty and was called automatic
gain control AGC. While better than
the manual system, its slow reaction
time failed to respond to fast fading
signals and, on the other hand, rapid
noise signals (high frequency) caused
decreased sensitivity.

These failings were overcome by
gearing the AGC system to the hori-
zontal pulse circuit with its faster re-
action time. This system, most com-
monly used today, is known as “gated”
AGC. The novel characteristic of this
system iz the use of horizontal

[Continued on page 321
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Cat. No. 301

Plugs and Sockets

Available for every
MOSLEY Plugs

TV INSTALLERS! SAVE TIME—INCREASE PROFITS

with MOSLEY PLUGS and SOCKETS

Time 'is money to TV installers! Today, instailers are speeding up their work and
eliminating the cause of possible future call-backs by using MOSLEY Low Loss TV

installation need,
and Sockets
most cases, installed without solder.
are made of low loss acrylic plastic, have

Conduetor Polarized Rotator Cable Plug
and Base Saocket Combination

Get these and other MOSLEY products
from your favorite jobber and ask him

are, in
They

phesphor bronze contacts and will maintain
exact line impedance. They can be depended
upon te provide the very best electrical
and mechanical conneetions.

Tllustrated, are the popular MOSLEY 300
ohm Transmission Line Plug and mating
Line Socket and the handy MOSLEY 4

MOSLEY ELECTRONICS

for MOSLEY Bulletin 51-51, a cemplete
listing and description of the most popular
MOSLEY products for the installer

Use MOSLEY Plugs and Sockets on every
job. You'll save time, you'll save momey—
and. your customers will appreciate it!

2125 Lackland Road
Overland, Missouri
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LUTS

HORIZONTAL FLY-BACK

COMPONENTS

Standard Transformer Corporation, 3580 EI-
ston Ave., Chicago today announced two new
television components-—a high efficiency de-
flection yoke and a high voltage fly-back trans-
former.

Deflection Yoke DY-10 and horizontal output
and high voltage Transformer A-8131 are
companion units used in direct drive circuits,
G.C. Knoblock, general sales manager of Stan-
cor said. The two new components have ex-
tensive applications and are exact replace-
ments in thirty-four RCA TV models, thirty
Emerson models and seven Capehart models,
he added.

Stancor DY-10 is an anti-astigmatic yoke
with cosine windings and nylon insulation,
designed to provide a sharp. well-focused pic-
ture over the entire CR tube.

Specifications and a complete list of TV
models for which these components are exact
replacements are contained in Stancor Bulletin
389, now available.

NEW 17-INCH LOW-FOCUS-VOLTAGE

METAL-SHELL KINESCOPE
Tube Department, Radio Corporation of
America. Harrison, N. J. announces the 17TP4

is a 17-inch, metal-shell picture tube utilizing
Low-Voltage Electrostatic Foous—an achieve-
ment in picture-tube design which, in addi-
tion to eliminating the need for a focusing
coil or magnet, makes it possible to obtain
the focusing-electrode voltage from the low-
voltage d-¢ supply of the receiver.

The focusing electrode in the 17TP4 has its
own base-pin terminal to permit choice of
focusing voltage for best results. Because the
focusing electrode operates at low voltage, the
focusing voltage can conveniently be obtained

30

from a fixed or adjustable tap on the iow-
voltage d-c supply of the receiver. With either
method, focus is maintained automatically with
variation in line voltage and with adjustment
of picture brightness.

Using a design in which the cathode is not
connected to any other electrode, the 17TP4
retains the advantage of low input capacitance

when emploved in a cathode-drive cireuit.

CERAMIC CAPACITORS

Announcement of a new line of miniaturized
ceramic capacitors, under the trade name GP3
ceramicons is announced by Erie Resistor
Corporation, Erie, Pennsylvania. These ca-
pacitors employ a high dielectric constant
ceramic material especially developed in Erie
Resistor’s engineering laboratories. With this
material, capacitance values as high as .002
mfd. are available on a basic ¥%“ x 3“ long
tube, and .005 mfd. on a %*“ x %” long tube.

a »
- ?
2=
332 333
miniaturizeo — V' G —— stanoaso
003 med 005 méd.

These GP2 ceramicons have been available on
special order since 1949, and are now made
in volume production quantities. Baked enamel,
clear lacquer. dipped phenolic insulation or
low-loss molded phenolic insulation are avail-
able.

Miniature GP3 ceramicons are flash tested at
1500 V.D.C., and are designed to withstand
700 V.D.C. life test at 850C for 1000 hours.
Standard capacitance tolerance is 80%,
-209% and power factor is 2.5% maximum.
Write for data sheet.

LIGHTNING ARRESTER

JFD Manufacturing Company of Brooklyn,
N.Y. announces the development and assembly
line production of an open line lightning ar-
rester in the United States!

Named the "“Open-Line’. Model No. AT107,
this JFD innovation will be marketed for use
with open line instaliations all over the na-
tion. This new JFD arrester will be a guaran-
tee for owners of sets using long open wire

transmission lines againt lightning and static
hazards, which they have not been able to
get heretofore.

21" TV PICTURE TUBES

Two new all-glass 21"rectangular TV pic-
ture tubes are now available from the Cathode-
ray Tube Division of the Allen B. DuMont
Laboratories, Inc., Clifton, N. J. The new
tubes offer several important advantages over
previous 21“ designs.

The new tubes are designated as the Type
21EP4A and the Type 21KP4A. Both tyves
employ the same all-glass bulb which results
in a picture area of 242 square inches, larger
than previous metal-cone 21" tubes. The screen
face is made of filter-glass for minimizing
reflections and improving contrast.

The Type 21EP4A employs the Du Mont
bent-gun for electromagnetic focusing. A
single-magnet ion trap is used. Type 21KP4A
is one of the new Du Mont Selfocus Teletrons
requiring no focus controls or circuitry. It
provides absolute focus at all times. The
21KP4A may be used as a replacement for
either electromagnetic or electrostatic focusing
type tubes,

Both of these new tubes are available for
delivery to either original equipment manu-
facturers or to the trade for replacement and
conversion work.

U-H-F ANTENNAS

High gain and rugged construction are fea-
tures of two new directional antennas for the
450-470 me. band. They are designed and man-
ufactured by the Ward Products Corp., Divi-
sion of The Gabriel Co.

The model SPP-161 is a 12 element Yagi
type antenna with a gain of 11 db. It is
vertically polarized for commercial communica-
tions (with provision for horizontal polariza-
tion where necessary), matches 52 ohms with

VSWR of less than 2 to 1, and can handle up
to 260 watts of power. This antenna is il-
lustrated. Model SPP-172 is a 24 element Yagi
of similar construction to the SPP-161, and
has a forward gain of 14.5 db. Both units are
supplied with matching harnesses.

Construction is of copper plated steel which
is then painted. The antennas are shipped pre-
assembled for rapid installation.

Models SPP-161 and SPP-172 are designed
for point-to-point communications in the
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broadcasting, railroad, petroieum - pipe- hne,
forestry, utility, and state police fields. The
growing use of the 450-470 mes. band requires
new antenna designs: Models SPP-161 and
SPP-172 fill that need.

A free descriptive bulletin can be secured
from radio distributors or direct from the Ward
Products Corp., Division of The Gabriel Co.,
1523 East 45th Street, Cleveland 3, Ohio.
RSD 2 New Products

THERMAL SWITCH

A Thermal Switch (Model SW-T-1) for re-
mote on-off control of auxiliary electrical cir-
cuits is now being manufactured by the La-
Pointe Plascomold Corporation. Switching
operations in accessory circuits and appliances,
such as TV boosters that are used closely with
the T'V receiver, will function reliably without
manual aid, it was reported. Model SW-T-1

eliminates special wiring and switching equip-
ment.

Design features include small, compact size,
easy installation, rugged construction, fast
self re-cycling, pure silver-to-silver contact.
mechanical stability. The maximum load of
the SW-T-1 is 50 watfs-actuating load min-
imum is 100 watts at 117 V-actuating load
maximum is 500 watts at 117 V. Accelerated
life tests show B years of operation without
failure.

MERIT FLYBACK HVO-7 PROVIDES
UNIVERSAL MOUNTING

A flyback which can be mounted above and
below the chassis horizontally or vertically or
on the side wall of the hi-voltage cage within
the TV set is now being made by the Merit
Coil and Transformer Corporation of Chicago.

The new flyback is a 77J-1 type and is in
all other respects electrically identical to the
popular Merit HVO-6. The additional advan-
tage of the universal mountings offer greater
versatility to the Serviceman.
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m: JUNIOR SUPER-METER

THE MOST COMPLETE AND COMPACT
MULTI-SERVICE INSTRU-
MENT EVER DESIGNED!

Measures:
®* Voltage *® Current ®* Resistance
® Capacity ® Reactance °® Inductance

® Decibels
Plus Good-Bad scale for checking the
quality of electrolytic condensers.
Specifications:

D.C. Velts: 0.7.5/75/150/750/1500 Volts.
A.C. Volts: 0-15/150/300/1500/3000 Volts.

Resistance:
0-10,000/100,000 ohms. 0-10 Mgms.
D.C. Current: 0-7.5/75 Ma. 0-7.5 amps.
Capacity: .00 Mfd.—.2 Mfd. .| M#d
—20 Mfd.
Electrolytic Leakage: Reads quality of
electrolytics at 150 Volt test potential.
Decibels: — 10 Db. to + 18 Db. 4 10
40 Db. to +38 Db. 4+ 38 Db. to 4+ 58 Db
$ . Reactance: 15 ohms—25 K ohms 15 K
>hms—2.5 Megohms.

§ !
vﬂ L o

CR1l

Handsome round cornered mold-
ed bakelite case 314" x 5T8" =

214" complete with all test leads Inductance: .5 Henry—50 Henries 30
and instructions. Henries—10 K Henries.

SOLD ON EASY PAYMENTS
AT THE NET CASH PRICE

No interest or carrying charges added, Simply remit $5.40
with order, pay balance $4.00 per month for four months.
MOSS ELECTRONIC DIST. CO., INC.

Dept. B-9, 38 Murray St., New York 7, N. Y.

insure BETTER Televmon Service to Your

Customers!....

HIGH VOLTAGE AND
ELECTROLYTIC TUBULAR

TELEVISION

Especially Engineered for Television Circuits by
INDUSTRIAL CONDENSER CORP.

The economical quality line for repl Industrial Cond Corp.,
manufacturers of Capacitors exclusively brings you highest quality for
the particular requirements of Television at exceptionally attractive
prices! Speclal Capacitors are Pyroteen Impregnated for low power
factor, high insulation resistance, high operating temperatures. O1l,
Pyroteen, Wax and Electrolytic Capacitors. Finest materials throughout.

Ask Your Jobber for our Attractive Prices Today!

Or write for Bulletin 1095. Industrial makes quality Cspacitors for
Television, Radio, every electronic and industrial application—all types.

Send for Complete Catalog

INDUSTRIAL CONDENSER CORP.

3243 N, CALIFORNIA AVENVUE CHICAGO 18, ILLINOIS
Sales offices in principal cities.

_/46!(11'&’»5
C/I ange...

RADIO-TELEVISION SERVICE DEALER, 67 West 44th St

Modern plant bullt by Industrial Con

denser Corp., for imanufacture of

Capaeitors only

Subscribers to SERVICE DEALER should notify our
Circulation Dep’r at least 5 weeks in advance regarding
any change in address. The Post Office Dept. does not
forward magazines sent to & wrong destination unless
you pay additional postage. We cannot duplicate copies
sent to your old residence.

New York 18, N. Y.
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THAT CAN'T BE
DUPLICATED

Workshop Associates’
pioneering leadership indi-
vidualizes all products to a
superlative degree that defies
duplication. Laboratory-test-
ed engineering confirmed by
field technicians everywhere.
Like fingerprints, you can
aJways tell the difference.

DUBL: [k

ANTENNA
Developed and Patented by Workshop

Widely imitated . . . never
equalled . . . preferred every-
where. Rugged, durable, extra
strength to withstand the
toughest weather conditions
... assures clearer pictures . ..
higher gain . . . high signal
strength . . . no ghosts. Write
for catalog.

Specialists in High Frequency
Electronics

THE
WORKSHOP
ASSOCIATES

Division of the Gabriel Co.
135 Crescent Road
Needham Heights 94, Mass,
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ASSOCIATION

NEWS

[from page 12]

who have arranged for lectures and
demonstrations through the Federa-
tion for its Chapters. It will also keep
the individual member informed of
who their friends in the industry are
and of their efforts on our behalf.
This bulletin will be available only
to the members of each Chapter. The

Editor is Ed Lukas of Luzerne Co.
Radio Servicemen’s Ass’n.

Blair Co. delegates will have a full
report on the individual company or
manufacturer who has been voted by
the State Chapter members as the
one to receive the annual Federation
Plaque at the January meeting.

HERE'S HOW & WHY

[from page 29]

rate pulses to key the AGC tube. So,
on the plate of the tube, only the
pulses appear. Therefore, the tube is
on and then off at the horizontal rate.
This horizontal pulse is taken from
the horizontal output system in sev-
eral ways.

First, some of the voltage from the
secondary is fed back to the AGC sys-
tem through a condenser. This is not
commonly used because of the high
voltage hazard and insulation prob-
leins. Second, a special winding is in-
cluded on the horizontal output trans-
former and the pulses (voltage) de-
veloped across this winding. This, of
course, means a special transformer at
greater cost per unit.

Last, a secondary is wound on the
width coil and, sinee this is part of

the horizontal system, the AGC pulses
(voltages) are developed in this wind-
ing and fed to the desired ecircuit.
Fig. 1 is a diagram of a typical AGC
system using a width coil with a see-
ondary.

The value of the last method is its
adaptability and low cost in both in-
stallation and maintenance. For ex-
ample, assume the AGC winding
would open on a horizontal output
transformer with a special winding.
A low cost repair would be to remove
the original width coil, substitute a
width coil with an AGC winding and
obtain the necessary pulse voltage fromn
this source. Most servicemen will find
the width coil cést a small fraction
of the cost of a special horizontal eut-
put transformer.

CIRCUIT COURT

[from page 28]

the C.R.T, grid ecircuit. The C.R.T.
bias is derived from the difference in
voltage between the cathode and grid.
If the grid is kept at a relatively con-
stant voltage, any positive going a-c¢
signal appearing on the cathode will

cause the tube to operate in the same
manner as if a negative going signal
were to be impressed on the grid.

The grid is kept at this relatively
constant level by feeding it off the top
of the cathode resistor of V7 (the

va vs

v3
saus saue saus
ST VID IF 2ND VIO IF 3RD VID.}F

vio
8403
AUDIO OUTRUT

AUDIO OUTPYT
XFuR

Y4400V

AF_aue,

“4sov

Lizsy 130

li% i‘v..:‘?:.
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—

+130v
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Fig. 3. Clarion Model 16703 B+

RADIO-TELEVI

bleeder network (partial schematic).
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sync limiter). The RC time of the
cathode metwork K32 (22K) and (€28
(.2uf) is such that the d-c level will
remain comparatively constant.

The grid of V7 is coupled to the
output of the video amplifier (V6) by
R27 (6,800 ohms), B30 (10K) and C27
(.05uf). If the brightness level changes,
the amount of current going through
the cathode resistor will vary with the
average d-c value of the input signal.

As a result of the RC network, this
value of voltage which is applied to
the C.R.T. grid will thus vary with
the brightness level of the signal. This
variation, which is in effect, a varia-
tion of the bias voltage relation be-
tween cathode and grid can thereby
change the brightness level of the
viewed picture.

The B+ voltage in this circuit is
developed in the manner shown in
Fig. 3. This voltage is developed using
V10 as a resistor in the d-c bleeder
system.

The cathode ground return is the
resistor used as a brightness control.
The plate of the sync limiter is con-
nected at the junction of this resistor
and the cathode of V10, The voltage
here is in the order of 130 volts. The
plate of V10 is connected 4+ 400.
Therefore, the cathode to plate voltage
across V10 is 270 volts.

The grid of V10 is kept at a nega-
tive voltage relation to the cathode
by means of the bleeder network R47
(830K) and R48 (180IX) which goes
frem ground to the screen B+ point.
This voltage is approximately 125
volts. The bias is, therefore, in the
order of —5 volts in relation to cath-
ode which is at 130 volts positive.

A.G.C.
[from page 26]

there 1s some bias present at all times.

Now to examine the operation of
the amplifier. In the no signal state
V1lg will conduct due to the faet that
with no bias on grid and a negative
voltage on the cathode, the grid to
cathode bias is effectively positive.
The extent of this positive relation-
ship is, as indicated in the preceding
paragraphs, determined by position of
the contrast control arm.

With the appearance of a signal
across LI6 a negative voltage is de-
veloped across C7 whose discharge
path is through R62, K63 and ER64
to ground. The amplitude of this voit-
age on (7 will again depend on the
contrast control setting. At the same
time the developed negative detector
load voltage is applied to the grid of

T E/COS

instruments and K'Ts

gives you Laboratory Precision at
Lowest Cost! .

.. with a complete line

B

Over 50,000 servicemen have
bought one or more EICO Kits and
Instruments. That's the proof of
EICO's leadership in value to the
serviceman! i i

est components, smart professional
appearance, lifetime performance
and rock-bottom economy—see and

For latest precision engineering, fin- \
compare the EICO line at your job- I

221K VTVM Kit
$25.95
Wired $49.95

ber’s today before you buy any

higher-priced equipment! You'll t 1
agree, with over 50,000 others, that 1
only EICO Kits and Instruments—
no other—give you the industry's
greatest values for the industry's

lowest costs!

Read the full story on the complete
EICO line. Write today for your free

425K 57 Scope Kit 15ie5 Catalog D1,

$44.95

320K Sig. Gen. Kit
$19.93

Wired $29.95 Wired $79.95

145K Sig. Tracer
Kit $19.95
Wired $28.95

511K VOM 306K Sweep Gan
Kit $14.95 Kitsweepsg:n 95

Wired $17.95  Wired $49.95

C-5 5me Crystal $3.9s

315K Deluxe Sig.
Gen. Kit $39.95
Wired $59.95

ELECTRONIC INSTRUMENT CO.. inc.

1040K Battery Elim.

Kit $25.95
RF Probe Kit $3.75 .
Wired $5.95 . Wired $34.95
Due to unsettied conditions, prites and specifications
are subject to change without notice. Prices S% higher on West Coast.

276 NEWPORT STREET. BROOKLYN 12.N.Y.

| For Replacements _

Get the CORRECT

Temperature Compensating

! |
Ceramic Capacitor . . . !

use ERIE

IN addition to the standard replacement line of ERIE Ceramicons,
a complete line of temperature compensating ceramic capacitors is
available in the following ranges.

Temp. l

Gk | Ronge Coeft. | Range
L - - o e
P100 |1 MMF-212 MMF | N220 1 MMF-6C0 MMF
PO30 |1 MMF-226 MMF | N330 1 MMF-665 MMF
NPO 1 MMF-400 MMF | N470 1 MMF-8C0 MMF
" NO30 1 MMF-420 MMF | N750 | 1 MMF-1100 MMF
NO80 1 MMF-480 MMF | N1400 1 MMF-1380 MMF
1

N150 MMF-545 MMF | Hi-K 100 MMF-.016  MFD

Be sure . . . order CORRECT parts when replacements are necessary.
Erie Temperature Compensating Ceramic Capacitors have wide appli-
cation for Front End, IF, Oscillator and cther Critical Circuits.

Your local distributor can order all the above capacitors for you
from one source . . . Eiiil.

Electronica Division
ERIE.RESISTOR CORP., ERIE, PA.

LONDON, ENGEAND: & TG NROIIA NUA DA,
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Fig. 6. A-G-C system used in

Vila. This drives the plate current
down, and by reducing the current
through the cathode resistor, causes
this to go still further negative. Since
a cathode follower is an amplifier even
though not a unity amplifier, we de-
velop at €7 an amplified voltage
which due te the large filter value is
effectively an amplified d.c. (By a

non-unity amplifier, we mean that the
amplification at the point the output
voltage is taken off is not equal to the
amplification we could get if it were

THIS IS IT/ e RELAY]
WITH Tuterchangeable (ol

FOR A WIDE RANGE OF RADIO APPLICATIONS
GUARDIAN Secries 200

Interchangeable

COIL and
CONTACT

Switch Assembly

a coil assembly and

Two basic parts- =
assembly—comprise &

a contact  switch
this simple, vet versatile relay.
field piece
spring and mounting bracket.

CONTACT SWITCH ASSEMBLIES

CAT. NO. TYPE COMBINATION
200-1 Standard Single Pole Doubie Throw
200-2 Standard Double Pole Double Throw
200-3 Contact Switch Madel 215
Parts Kit
200-4 Standard Double Pole Double Throw | (
200-M1 Midget single Pole Double Throw
200-M2 Midget Double Pole Double Throw DC VOLTMETER
200-M3 mMidget Contact Switch Parts Kit Volts: 0-1200 in 7 ronges
13 COIL ASSEMBLIES

A.C. COILS* D.C. COILS
CAT. NO. VOLTS CAT. NO. VOLTS OHMMETER
200-6A 6 A.C. 200-6D 6 D.C B
200-12A 12 A.C. 200-12D 12 D.C Design Center: 10 ohms
200-24A 24 A.C. 200-24D 24 D.C
200-115A 115 A.C. 200-32D 32 D.C meg.

200-110D 110 D.C |

*All A.C. coifs available in 25 and 60 cyctes

ELECTRIC

GUARDIAN |

1606-A W. WALNUT STREET Py

i
y
The coil assembly consists of the coil and
The contact assembly consists of switeh blades, armature. return
The new Guardian Midget Contact Assembly
whieh is interchangeable with the Standard Series 200 coil assembly, is also
available in either single pole, douhle throw; or double pole, double throw

G.E. Model 10C 10! TV receiver.

taken off the plate working into the
required plate load resistor). The r-f
amplifier is fed the unamplified a.g.c.
through R46 (10K).

Another approach, in which the con-
trast control is used to set the A-G-C
level, is shown in (Fig. 6) G. E. Model
10C101. This system consists of the
network of (32 (.5uf), R25 (470K),
C81 (5000 uf), R2 (2meg) contrast
control, L45, C51 (5000 uf,) R38 (22K,)
R37 (3/6K) and L38.

C51 discharges through R38 to the

fa
)

negative voltage developed at the junec-
tion of L38 and R38. This causes a
negative voltage te appear at the top
of R2. C81 then discharges through
R2. The arm of the control can thus
determine the average a.g.c. bias
needed in a particular reception area
by determining the point on the con-
trol which supplies the required bias.
When this bias point is set 032 dis-
charges through R25 to the values of
(32 in conjunction with the resistors.
This furnishes the filtering necessary
for proper a.g.c. operation.

TAPE
[from page 24)
pacitor C-17 to the grid of the output
tube where it is amplified simultane-
ously with the audio signal being re-
corded.

A highly resilient socket or rubber
grommets must be used for the mount
of V-1 (6AUS8) in order to avoid mi-
crophonies. This is especially true if
loudspeakers or mechanisms are close
to the amplitier assembly.

Outputs

Connection between the driving am
plitier and the mechanieal recording

Latest Design
VACUUM TUBE
VOLTMETER

featunes:
Accurate Peak-to-Peak

measurements

Portable, shock-resistant. case

Large 57, éasy-to-read meter

Zero-Center scale

INCLUDES:

Exglusive, New Single-Unit
AC-DC Probe

Input Resistance: 10 megohms

Readability 0.2 ohm to 1000

Provides the sensitivity ond ranges for quick, accurate measurements
of sine or complex waves of electronic devices.
cluded. Write for full details today

Y
AC VOLTMETER
AC, RMS: 0-1200 in 7 ranges
AC, Peok-to-Peak: 0-3200 in 7
ranges
Frequency Charocteristics: 40
¢ps to 3.5 MC, and ta 250
MC with crystal probe
Input  Impedance: 30 meg
shunted by 150 uwuf with
dual-probe furnished.

Test teads ore in-

7

CHICAGO 12, ILLINOIS

THE HICKOK ELECTRICAL INSTRUMENT COMPANY*\
L‘11)533 Duponp Avenue ®

Cleveland 8. Ohio
-

A COMPLETE LINE OF RELAYS SERVING RADIO AMATEURS i
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The Largest Selling

l. LIGHTNING ARRESTER

INO. AT102
.

i

l

[APPROVED

At Any Price!

Aoy’

Protects Home and TV
Set Against Lightning
Hazards

223

U.S. Patent No. D-4664

® Installs anywhere
® No wire stripping, cutting or
splicing
(Complete with strap and ground wire.)

OVER 1,000,000 IN USE TODAY!
See Your Jobber or Write for
Form No, 84

MANUFACTURING CO., Inc.
6125A 141k AVINUE, BROOKLYN 4, N, Y.
FIRST in Tolovision Antennes and Acsesseriss

$1.00 to $5.00 PAID
“"for SHOP NOTES"”

Write up any “kinks” or ‘tricks-of-the-
trade” in radio servicing that you have
discovered. We will pay from $1 to $6
for such previously unpublished *“SHOP
NOTES” found acceptable. Send your
data to ‘‘Shop Notes Editor,”” RADIO-
TELEVISION SERVICE DEALER, 67
West 44 St.,, New York 18, N. Y. Unused
manuscripts cannot be returned unless ac-
companied by stamped and addressed return
envelope.

JANUARY2-3

RADIO-TELEVISION SERVICE DEALER @ JANUARY,

unit (/4g. 3) is established through
the lour pole plugs shown in the
schematic. 'These connector leads
shiould never be over four feet in

llength. Individual low capacity shield-

ed counectors should be formed into
a short cable for this inter-connec-
tion. Couxial lead-in cable will serve
well for the purpose. If the capacity
betweer the conductor and shield be-
comes too great, the high frequeney
bias is effectively shunted out and it
becomes impossible to deliver the 3
milliampere bias current required
through the recording head.

With proper amplifier connections
and adjustmments it is possible to cut

'dise recordings from a recorded tape

or fromn anyv other external source.
Level adjustment appears under the
section headed, “Levels.”
Bias Adjustment

The establishment and adjustment
of high frequency bias merely requires
application of a 100 ohm carbon re-
gistor and a vacuum tube voltmeter
or good grade high resistance volt-
meter. Insert the 100 ohm resistor in
series with the lead from point 2
(orange lead) of the recorder head
plug. Switch the amplifier, (Fig. 3) to
Record-Tape position (82 in Position
2). Bias frequency is changed when
the inductance of L-I is varied. This
adjustment is not critical and may be
established at any point between 30 ke
and 30 ke. Tt is the bias current which
must be carefullv adjusted. When in-
ductance -1 has a value of 100 mil-
lihenries and its adjusting slug is set
to project T/% inch from the top
mounting serew surface, the bias fre-
quency will approximate 30 ke. This
may be checked by connecting an
oscilloscope across the 100 ohm carbon
resistor and applving the voltage
across it to the vertical deflection plate
through the appropriute amplifier,

Next conneect the amplified output
of an audio oscillator to the horizontal
deflection plate and adjust to obtain
lissajous type figures on the scope. The
frequency of the bias can be estab-
lished against the known frequency

|of the audio oscillator.

To establish the proper bias current
of 3 ma. through the recording head,
it is merely necessary to adjust the
variable capacitor C-17 until a voltage
of 0.3 is'read across the 100 ohm re-
sistor previously connected in series
with the recording head.

Levels

Once the proper bias is established
it is necéssary to check for proper re-
cording level. The neon volume indi
cator tulle will just fire when a current
of 0.25 mhilliamperes flows through the
recording head. This value may be
easily checked when the 6AU6 Osecil

1952

AND TEST
D.C. APPARATUS
FROM A.C. LINES

“A” BATTERY)]
ELIMINATORS

For DEMONSTRATING AND TESTING
AUTD RADMOS
New Models . . . Designed #or testing D.C.
Slectrical 2pparatus on Regular A.C. Lines.
Equipped with Full-Wave D-y Cisc Type
Rectifier, Assuring Noise-less, nterfer-

¢/ NEW MODELS

R 4/~ Naw DESIGNS

V' NEW LITERATURE
' BATTERY EL ATORS

NC-AC INVEFTERS
AUTO RADIO VEBRATORS

Sez your jobber or wuite factory

American Terevision £ Ranio Co.
Quatity Products Since *954




[lator tube (V-1) is removed from its
socket. Under this condition the bias
|source is eliminated and a voltage
Because "!s reading taken across the 100 ohm re-
sistor should be 0.025 volts which rep-
T’ ! R o O F resents a current flow of 0.25 milliam-
- - peres tlirough the recording head. Use
' gain control (R-15) for level control.
Rerlacement of the oscillator tube
(6ATT6) will raise the reading across
? the resistor to 0.3 volts which indi-
cates presence of the proper bias. Fol-
lowing this the 100 ohm resistor must
| be removed prior to operation.

IT'S A SALES NATURAL

Power

It is recommended that the power
supply be confined to a chassis com-
pletely apart from that of the main
| recording amplifier. When, of neces-
sity the two are combined, great care
|must be exerted to hold hum content
to an absolute minimum. The chassis
should be of ahuninum or other non-
| magnetic material which will not give
vise to eddy currents. For the com-
ponents indicated in the amplifier
schematic of F7g. 3, a plate source of
| 285 volts is required for the sereen and
[plate of V-3 (6AQ5). An adequate
supply for heaters and high voltage
source is derived from one 5Y3GT
| driven by power transformer T-1. The
| 8 henury, 65 milliampere output choke
| (L-2) is filtered by two 20 uf 450 volt
electrolyties.

Tip-Proof

Model No. TA 135

INDOOR TV
ANTENNA

Complete with
twin lead.

Closes TV set sales
on-the-spot. One reason
why over 1,000,000 have
already been sold!

See Your Jobber or
Write for Brochure No. 16

MANUFACTURING (0., INC.

6129 16th Ave.Brooklyn 4, New York

FiZST in Television Antennos cnd Accassofies

Upon completion of a recording or
playback of a tape reel, an automatie
shut-off is provided. The threading

0 y
i! d— and tension of tape during travel
s 'E" holds a mercury switeh eclosed thus

supplyving power to the drive motor.

When a reel runs out, or, at a time of

itape breakage, the mercury switch
FLUX-CORE lopens and automatically stops the
drive motor.

SERVICING
- PIX TUBE CIRC.
[from page 171

/ that some of the turns are not shorted.
%‘3 Another common symptom of a de-
fective picture tube is a negative pic-
/é / ture such -as shown in Fig. 5. The
/ usual symptom 1is that the contrast
setting is very eritical and as soon
as the contrast control is turned up in
an effort to get good contrast, the pie-
ture turns negative. This same con-
dition could, however, occur because
of an improperly adjusted a-g-c eir-
|euit or a defective a-g-¢ tube. Occa-
|sionally a defective tube in the video
|i-f stages or video amplifier stages
"could cause this condition. If, for in-
stance, one of the video amplifier tubes
| burns out there may be sufficient sig-
KESTER |nal transfer for strong stations
SOLDER "through the interelectrode capacities
of the tube. Thus, capacity coupling

IN DEMAND

IN DEMAND and used by the
manufacturers of original equipment
... Best for you, what could be
better ... Kester Rosin-Core, “Resin-
Five” and “Specialized” Solders!
KESTER SOLDER COMPANY

4201 Wrightwood Ave., Chicago 39
Newark 5, N, J. « Brantford, Can.

virtually exists between the stage prior
to the dead one and the stage follow-
ing. This would cause inversion of the
signal information and upset the po-
larity of the video signal arriving at
the picture tube. (Inasmuch as the
signal changes phase across each stage,
manufacturers must design the ecir-
cuits so that the correct polarity ap
pears at the picture tube grid in order
to get a positive signal.)

A means for ascertaining this is to
use an oscilloscope to check the polar
ity of the signal at the grid or cathode
of the picture tube. For instance, the
signal at the grid of the picture tube
for Fig. 1 should be negative-going.
If this signal is positive-going because
of a defective video amplifier tube it
would cause the type of picture shown
in Fig. 5. The same holds true for the
circeuit shown in Fig. 2 which also re-
quires a negative-going picture signal.
In the circuit shown in Pig. 3, how-
ever, a positive signal must appear at
the cathode as previously mentioned.
If this signal is negative it will pro-
duce the negative picture shown in
Fig. 5. Any oscilloscope could be used
to make this check inasmuch as an
indication of relative polarity only is
required. The photograph shewn in
Fig. shows this type of pattern
secured. Note the syne pulse tips
which indicate the polarity of the sig-
nal. The cloudy section beneath the
sync tips represents the picture in-
formation and as this varies line for
line it will shift and change on the
scope. This is unimportant, however.
because relative polarity only is the
required information.

The oscilloscope is also useful for
checking the presence of the signal
before and after the video amplifier
in order to localize an open coupling
capacitor or other components.

Commercial tube checkers are avail-
able for ascertaining picture tube per-
formance, though a vacuum-tube volt-
meter can be used to check the po-
tentials at the various tube elements.
Besides the grid cathode voltages pre-
viously mentioned, filament voltage
can be read between pins I and 12 of
the picture tube or the socket can be
removed and the filament of the pic-
ture tube checked for continuity. The
tube base shown in Fig. 7 is standard
for most tubes and shows the pin con-
nections for the various elements.
Pin 2, grid I, should always be nega-
tive with respect to the cathode,
pin 11. Pin 10, grid 2, should be plus
by several hundred volts with respect
to the cathode. Grid 2 is sometimes
referred to as the first anode of the
gun and requires a plus voltage from
the low voltage power supply. The sec-
ond anode consists of the inner coat-
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1\¢ the LOSS

With Permanent

OPEN LINE
by TV Wire Products

Guarantees lowest loss . . . holds the
signal stronger on short or long runs
{!/3-mile to mile with minimum loss)

. resists disastrous atmospheric con-
ditions indefinitely!

e
o

a AN
b 3 5 " \
NOW AT B :
A NEW 1'%
o A
LOW PRICE! Va
~

THE PERFECT FINAL TOUCH
T0 GUALITY INSTALLATIONS

—
102 PROSPECT AVE., BURBANK, CALIF,
ROckwell 9-2562

On the job!

Our volunteer speakers are
saving thousands of lives to-
day .. .in factories and offices,
at neighborhood centers and
at organization meetings all
over this land. . . showing peo-
ple what they can do to pro-
tect themselves and their fam-
ilies against death from cancer.

For information just telephone
the American Cancer Society
or address a letter to “Cancer,”
care of your local Post Office.

American Cancer Society

ing of the tube or the shell of the
metal tubes. This voltage is usually in
excess of 10,000 volts and should be
measured while connected to the tube,
using a high range voltmeter. The
high voltage should never be shorted
to ground in order to get a rough idea

Fig. 7. Picture tube base connections.

of the voltage by the amount of spark
produced. This overloads the high
voltage supply and may ruin the emis-
sion of the high voltage rectifier.

If all checks have been made to the
associated circuit first and final checks
seem to indicate picture tube defects,
the only recourse is to check perform-
ance by direct substitution of a new
tube.
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Mallory, P. R. & Co., Ine. 3
Merit Transformer Corp. ... e Cover 2
Mosley Electronics 29
Moss Electronic Distributinz Co., Inc. ....31
Ohmite Manufacturing Co. [
Radiart Corporation 1
Radic City Products, Inc. 29
RCA Tube Dept. .Cover 4
Rauland Corporation, The 11
Regency Div.,, LD.E.A,, Inc. .Cover 3
Rider, John F. Publisher, Inec. 12
Sams, Howard W. & Co., Inc. 4
Simpson Electric Company . .18
Snyder Manufacturing Co. .. 8
Sylvania Electric Products, Ine. 9
TV Wire Products A 37
Workshop Associates, The 32
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R SPEAKERS

by

low cost
replacement
speakers

by Jensen
...foremost

in advanced-
design
loudspeakers

Manuactured especially. for low-
cost replacement and utility appli-
cations by Jensen—Wocrld's fore-
most producer-of advanced-design
loudspeakers—VIKING speakers
embody the same engineering and
productian skills which go into
every Jensen product.

Ask for VIKING: by-Jensen when
you need dependableperformance
at lowest cost—lime includes 12
models from 3%" to 12" with 4" x 6",
§" x 7" and 6” x"9” ovals, all. P. M.
Accessorybracketsetsolves serv-
ice installation problems.

ensen

MANUFACTURING COMPANY
Division of the=Muter Company
Expott Departmert at-tie Factory
6681 S. Laromie~ Chicogo 38, tllinois

LURTON BROWNE ACVERTISING
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ANTENNAS & INSTALLATION

Antenna Amplifier (TACO) . 36
Antenna Kits (Ward) ... . 36
Antenna Rotators. Part 1 . 15
by J. F. Sevbold
Antenna Rotators, Part 2 ... Mar. p. 27
by J. F. Seybold
Antenna Rotator (Crown) . p. 32
Auto Antenna (Nemeco) . p. 84
Antenna Rotator (Radiart) . p- 30
Antenna Rotator (Walco) p. 30
Beacon Antenna (Workshop) p. 48
Channel Gonverter for use with

Tacoplex System . p. 27
Chimney Mount (Radla.rt) . p. 32
Conical Antenna Stabilizer

(Telematic) . p. 28
Effective Shop Bunlt Antennas June, p. 24

Part I, by Ransom Beers
Effective Shop-Built Antennas for TV,

Part 2, by Ransom Beers ... July, p. 25
Effective Shop-Built Antennas for TV,

Part 3. by Ransom Beers p. 25
Electrical Tape (Minnesota} ... Ju]y, p. 32
E-V-tenna top automatic TV

Booster (ElectroVoice) ... Aug. p. 28
Field Performance of Directronic

Antennas by Edward M. Noll and

Matthew Mandl ... Nov. p. 18
Filters for Amateur TVI

by Mack Sybold ... . p. 15
Folded-Vee All-Band Antenna p. 82
High Efficiency Yagis (Telrex) . . p. 82
Hi-Lo TV Spiral Antenna (Hi- Lo) Jnlv, p. 32
Improved Open Line Transmission

Wire (RMS) ...Sept. p. 36
Indoor TV Antenna (JFD) JApr. p. 81
Isolation Box for Multiple Set Operation

(TACO) ... . Nov. p. 34
Ladder Stabilizer

(Mine Safety App.) .o July, p. 82
Lightning Arrester

(Radiart) . p. 82
Lightning Arrester (RMS) . p. 40
Lightning Arrester (Vee-D-X) Jan. p. 40
Low Band Yagi (RMS) . p. 34
Mast Coupler | . p. 29
Mast Coupler (Directronic) ... Sept. p. 25
Matching TV Antenna (Vee-D-X) June, p. 34
Multiple Receiver Antenna Couplers

(JFD) ec. p. 36
New Antenna Eliminates Co-Channel

Interference (TACO) ............ May. p. 48
New Conical Antennas (Telrex) ...June, p. 32
Open Line TV Transmission Line

(TV Wire) ..Apr. p. 32
Parapet Mount (Kenwood) ....Dec. p. 34
RCA Antenaplex System ............. Jan. p. 4
RCA Indoor-Outdoor Lightning

Arrestor ..o Aug., n. 27
Reducing Interference With TVI

by James A. Hill .p. 17
Rotatable Guy Anchor (TACO) . p. 31
Rotatable Guy Anchor (TACO) . p. 40
Single Chafinel Booster (VEE-D-X) Nov. p. 34
Splicing Components (Buchanan) ...July, p. 32
TV Antenna (Snyder) . p. 45
TV Antenna (Snyder) . p. 35
TV Antenna (Channel Master) . . p. 16
TV Antenna Distribution System

(JAVEX) oo July, p. 82
TV Antenna Matching Network

(VEE-D-X) . p. 27
TV Mast Cover (Telematic) . p. 31
TV Lead-In Wire (JFD) ... . p. 48
TV Picture Clarifier (JFD) . p. 36
TV Roof Mount (Easy Up) .p. 27
Twin Line Tester (Tower) . p. 31
Vee-D-X Arrays . p. 48
Walsco TV Antenna . p. 40
4-Way Antenna Switeh (JFD) . p. 30
-Wire, 8-Contact Lightning Arlestels

for Rotator Lead-Ins (JFD) . . p. 30
4-Element Yagi Beam (JFD) ... June, p. 84
5 Element Twin-Driven Yagi

(TACO) e . p. 34
5-Element Yazi (JFD) Mar. p. 46
8-Element Yagi (VEE-D-X) .. . p. 32
ASSOCIATION ACTIVITIES
Association Emblems .../ Aug. p. 8

38

Asgociation News
Association News
Cowan Wins Industry ‘‘Osecar
Dave Krantz Directs NETSDA

Publicity

............................................ Aug. p. 10

ESFETA Officially Joins NETSDA Mauay, p. 10

ESFETA TV Lectures for Feb. and
March
Mfers. Organize New RRIC .

..Jan. p. 42
.Feb. p. 8

NARDA Convention Date Set ... May, p. 10
NARDA Standards Committee
Appointed ... June, p. 6

National Technicians & Service

Dealer Group Formed ..
NEDA Protests Licensing ...
NEDA Show Dates Announced
NETSDA Meets in Phila. ...
NETSDA Meets in Trenton

New Antenna Migr's Ass’'n Officers Oct. p. 14
New NEDA Officers ... Oct. p. 10
New Radio-TV Guild ... July, p. 43

Parkinson Named Chairman of R..T.M.A.

Service Committee
PRSMA Hears Sprague Engineer ...
Servicemen & Industry Discuss

July, p. 48

Mutual Problems ... . 4
Servicing legislation ” . 4
Second Annual Southwestern Elec-

tronies Conference p. 4
Texas State Association Formed p. 4
AUDIO
Cobra Type Horn (Racon) . .....Mar. p. 44
Continuous Recorded Musie System

(Ristauecrat) . p. 49
Diamond Stylus (Duotone) . . . p. 50
Dynamic Headphones (Permoﬂux) Julv p. 31
Electronic Mixer for P.A.

(Pentron) ... Mar. p. 49
Tolded Corner Horn Speaker

Enclosure (ElectroVoice) ...Nov. p. 34
G.E. Tone Arm (G.E.) . p. 30
Heavy Duty Dual Speaker

(RACON) oo Jan. p. 38
How DE-Coupling Networks Operate

by J. Jacobson ..Jan. p. 14
Jensen Acoustic Tape (Jensen) Apr. p. 30
Jensen Universal Bracket (Jensen) May, p. 48
New Record Changers

(Webster Chicago) . 44
New Remote Mixer-Preamplifier

(Rauland-Borg) ......ccoccoocnciinnn Mar. p. 48
Oxford Introduces New Speakers ...Jan. p. 40
Phase Inverters, by Noel Namtro ...Feb. p. 17
Phono Cartridge (Astatic) . p. 35
Phono Cartridge Crystal or Cemrmc

(Astatie) . p. 42
Phono Pick-Up Cartridge

{Astatice) Dec. p. 82
Phono Pick Up Cartridges

(Shure Brothers) . p. 84
Phono Pickup (Sonotone) . p. 40
Portable Phono (Sun Radio) . p. 30
Replacement Cartridge (Astatie) ...May, p. 46
Selling 3 Speed Record Players

by W. S. Hartford .......cooeeeeinnod Jan. p. 27
Servicing Tape Recorders

by C. A. Tuthill ... Mar. p. 88
Servicing Tape Recorders, Part 2

by C. A. Tuthill ... June, p. 21
Servieing Tape Recorders, Part 38

by C. A. Tuthill

(Ampex Model 300) ... July, p. 17
Servicing Tape Records, Part 4

by C. A. Tuthill ... Aug. p. 18
Servicing Tape Recorders, Part 5

by C. A. Tuthill ... Oct. p. 25
Shure Microphones (Shure) ... June, p. 32
Simplified Speaker Mounting

(Jensen) ..o Sept. p. 36
Small Size Microphone (Astatic) ... Oct. p. 30
3 Speed Portable Phono

(Wehster Chicago) ......cccoooeeveeiin Apr. p. 36
3 Speed Cartridge Replacement

(Webster) p. 31
TV Cabinets (Legion) . p. 44
Tape Records (Webster-Chicago) Feb. p. 28
Typical Crystal Triode A-F

Amplifier ... Jan. p. 20
Understanding Audio Drivers

hy Walter J. Swontek . p. 20

Williamson Amplitier Components

(Standard) Sept.
BUSINESS MANAGEMENT
Business Managament and Sales
Let’s Recruit for the Future

by E. C. Cahill ... Feb.

Let Your Customer Into These 23 Types

by David Markstein .May,
The Femme Touch Dec
The Impact of Rearmament on the

Electronie Industry

by Robert C. Sprague ... July,

TV Servicemen Must Be Technicians.
Diplomats, Pgace-Makers,

p. 36

p. 39

p. 27

Benefactors, Sept. p. 28
Selling 3-Speed Record Plavels

by W. S. Hartford . .....Jan. p. 32
Slogans That Sell Radio Selwce

by Ernest W. Fair ... . Apr. p. 28
COLOR
Bloek Plan of CBS System ... Jan. p. 18
CBS Color Disc ..ooooovvieieeenns ..Jan. p. 18
CBS-Columbia Color Sets Now In

Produetion ... Oct. p. 14
Color TV Shelved For Now .. ..Dee. p. 8
Color Wheel: (Deitz) . ...Sept. p. 38
Dual Color Wheels for Color and

Monochrome Viewing ... . .0Oct. p. 31
Motor Contro! System ...Jan. p. 19
Motor Synchronization Svstem Feb. p. 19
RCA Demonstrates €olor

TV System Aug. p. 4
Receiver Color Disc .. ...Feb. p. 20
The CBS Field Sequential Color Sutem

Part 1, by Edward M. Noll ... Jan. p. 17
The CBS Field Sequential Color b) stem,

Part 2, by Edward M. Noll . ..Feb. p. 19
TV Color Production ... ...Sept. p. 4
Webster Demonstrates Color Unit ..Sept. p. 16
EDITORIALS
About Licensing Apr. p. 2
About the Supply Situation . Oect. p. 3
Battery Sets to Batteries Must be

Made ..Jan. p. 2
Color TV Converter Sales QOct. p. 3
Color TV Shelved For Now . .Dec. p. 8
FCC Hints of TV C. P. Green Light Aug. p. 3
FCC - Stop Restricted TV

Programming ... .Nov. p. 3
G.1. Training Ends ...Aug. p. 8
Good & Bad TV Laws ... ..May, p. 3

FRSAP

Humbly We Thank You

Award
Impending Shortages
Licensing
Material “Squeeze” Begins .. Aug
Military Deferments .May.

Nix To Rebuilt TV Pix Tubes
N.Y.'s License Bill ........
Parts Shortages to Bunkum .
Parts Supply Outlook

Police Licensing Threatens TV Men Oct
Radio’s Job in Civilian Defense .......
RE: Replacement Priority Rating
Service Booms Again ...
The Business Overlook

TV and the FCC -
TV Stations - Please Cooperate ...
We Break More Records
We're Hysterieal! ...
W.V. Enters TV §erv1ce Field .

FEATURE ARTICLES

A Crystal Calibrated Signal Genera-
tor for T.V., F.M, and Intercarrier

Alignment by M. Rabinowitz ... .May,
A New Cathode Ray Tube Tester

by J. Perkon .......coooooiiieiiii . Jan
A New Protective Spray ... Mar
Antenna Rotators, Part 1

by J. F. Seybold ... .Feb
Antenna Rotators, Part 2 by

J. F. Seybold ... Mar
A Simplified Signal Tracer by

Robert C. Brooks ... Nov,
A “Snow-Free” Tuner by

Daniel Lerner .. .. May,
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Build your CGwn Instrument by

Harry R. Ashley ..o, Mar. p. 38
Calibrating TV Alignment Genera-

tors by Edward M. Noll and

Matthew Mandl July, p. 16
Constructing A Service Bench ..Nov. p. 22
Conversion to larger Picture Tubes

by Chet Jur ... Oct. p. 21
Converting An RCA 8TV4l to Ac-

commodate a 147 Rectangular Tube

by Thomas Terrana .................. Feb. p. 23
Converting Sound LF. to Inter-

carrier by Daniel Lerner .......... Apr. p. 27
Cooperation Spurs TV Sales by

Harry J. Miller ...ooooooovviien. ,Nov. p. 21
Effective Shop-Built Antennas for

TV, Part 1, by Ransom Beers ...June, p. 24
Effective Shop Built Antennas for

TV, Part 2, by Ransom Beers ..July, p. 25
Effective Shop-Built Antennas for

TV, Part 3, by Ransom Beers ........ Sept. p. 25
Field Performance of Directronic

Antennas by Edward M. Noll and

Matthew Mandl .. p. 18
Filters for Amateur T N

Mack Seybold ...........ccooovii. . p. 15
Fit Your Customer Into These 23

Types by David Markstein ... May, p. 389
Front Ends, Part 7 hy

Samuel L. Marshall ... . Jan. p. 24
Front Ends, Part 8 by

Samuel L. Marshall ... Mar. p. 22
How De-Coupling Networks Operate

by J. Jacobson ... p. 14
How to Use Sweep Generators

Part 1 hy Matthew Mandl ... Mar. p. 17
How to Use Sweep Generators

Part 2, by Matthew Mand]l ... Apr. p. 19
Improving TV Booster Performance

In Fringe Areas by Ransom Beers Jan. p. 31
Large Size Picture Tube Conversion

Procedures by Victor Markosian Sept. p. ¢
Let’s Recruit for the Future

by E. C. Cahill . ..Feb. p. 26
Looking for Troub]e" No 3

Cyrus Glickstein ............................ Apr. p. 25
Looking for Trouble? No. 4 by

Cyrus Glickstein ................. ......May, p. 40
Looking for Trouble, No. 5 by

Cyrus Glickstein .......ococoooveiiiiiii. Aug. p. 24
Looking For Trouble? No. 6 by

Cyrus Glickstein .................... Nov. p. 24
Looking For Trouble? No. 7 Dy

Cyrus Glickstein ... wcoo..Dee. . 19
Men of Radio, Part 1 by

William R. Wellman ...................... Mar. p. 29
Men of Radio Part 2 by

Williamm R. Wellman p. 22
Men of Radio Part 3 by

William R. Wellman ..................... May, p. 26
Men of Radio Part 4 by

William R. Wellman ...................... June, p. 27
Men of Radio. Part 5 by

William R. Wellman .................. July, p. 21
Men of Radio, Part 6 by

William R. Wellman ... .Aug. p. 21
Men of Radio, Part 7 by

William R. Wellman ... Sept. p. 30
Men of Radio, Part 8 hy

William R. Wellman p. 27
Men of Radio, Part 9 by

William R. Wellman ... . p. 27
Men of Radio, Part 10 by

William R. Wellman ............. Dec. p. 25
Miniature Tubes for VHF & UHF

by Allan Lytel ... July, p. 19
Oscilloscope Circuits, Part 1 by

Allan Lytel ... Aug. p. 15
Oscilloscope Circuits, Part 2 hy

Allan Lytel ... e Sept. p. 21
Oscilloscope Circuits. Part 3 by

Allan Lytel ..o, Oct. p. 22
Phase Inverters by Noel Namtro ..... Feb, p. 17
Reducing Interference with TVI

Kits, by James A. Hill ... .Sept. p. 17
Scope Analysis of TV Sweep Defects

by Matthew Mandl ... June, p. 17
Selling 3-speed Record Players by

W. S. Hartford . rverecienreeenendan, po 27
RADIO-TELEVISION SERVICE DEALER @

Servicing Tape Recorders by C. A.
Tuthill (Bell Model RT-65) (Eko-
tape Models 109, 110, 111 & 112

- Webster) ..o Mar. p. 36
Servicing Tape Recorders (RCA RT-
11A) Part II by C. A. Tuthill ........ June, p. 20
Servicing Tape Recorders Part 3 by
C. A. Tuthill ..., July, p. 17
Servicing Tape Recorders Part 4, b
C. A. Tuthill ... I I Aug. p. 18
Servicing Tape ecorders, Part 5
(Brush BK411-414) by C. A.
Tuthill p. 25
Slogans That Sell Radio
Ernest W. Fair ..o . p. 28
Soldering Wires to MIP Type Plugs Dec. p. 22
Television Prospects for 1951 by
Dr. Allen B. DuMont ....................... Jan. p. 32
The CBS Field Sequential Color
System, by Edward M. Noll ... Jan. p. 17
The CK 703 Crystal Triode by
Rufus P, Turner ... .Jan. p. 20
The D-C Restorer, Its Functlon and
Purpose by Matthew Mandl ............ May, p. 23
The Elusive Decibel by David Gnessin
Oct. p. 17
The Femme Touch by Elsie Kraft ....Dec. p. 26
The Impact of Rearmament on the
Electronic Industry by Robert C.
Sprague .. - July, p. 27
The Jiffy-Up Antenna Honst and
Roof Mount ... Mar. p. 39
Troubles in Television R.C. Networks
by Matthew Mandl ... Dec. p. 17
T. V. Servicemen Must Be Tech-
nicians, Diplomats, Peacemak-
ers, Benefactors ... Sept. p. 23
UHF Converters and R-F Amplifiers
by Allan Lytel ... Nov. p. 15
UHF Converters by Allan Lytel ... Dec. p. 22
UHF Television Converters by
Allan Lytel ..o Jan. p. 21
UHF Transmission Lines, Timed
Circuits by Allan Lytel ... May, p. 29
UHF Tubes for Higher Power by
Allan Lytel ... June, p. 22
Understanding Audio Dnvers by
Walter J. Swontek ... Mar. p. 20
Using the Megacycle Meter for
Servicing by Louis Sandberg ... .Mar. p. 25
HERE'S HOW & WHY
(A Regular Department)
A Discusgion of the Air-Core
“Flyback” Transformer ..Sept. p. 33
Cosine Wound Focus Coil ... .Dec. p. 29
Use of Proper Width Coil ... .Nov. p. 31
SHOP NOTES
Admiral - Improving Reception in
Weak Signal Areas . . 29
Air King Model 900-93 Chassis-
Hum-Buzz ...l Oct. p. 29
Audio Oscillation In Philco Model
49-1603 . p. 40
Bar Solder Holder . p. 30
Bolt, Nut and Screw Kinks p. 44
Capehart-Farnsworth CX31 Cha=.51s Oct. p. 29
Carbon Tet Affects Plastics ... . p. 26
Cheater Cord .......... p..31
Checking for Int.ermxttent Vlbrntors Ju]y. p. 29
Checking Ion Trap Positioning ........ June, p. 31
Clock Ticking in Pontiac Radio ...... Aug. p. 26
Crosley LD Models - Improve Con-
trast Control Operation .........J July, p. 29
Crosley Spiral Inductuner Replacing
Fiber Shaft . 29
Demagnetizing TV Tubes . . 40
Discarded Clock Case Unllze .. . 31
DuMont Chatham RA-103 Defectlve
Relay Circuit . el July, p. 29
Focus Coil Spring Repairs ... June, p. 31
G.E. Model 810 Flyback Transformer
Trouble ... Aug. p. 26
G.E. 800, 210 Series Repairing
Hor. Trans. ... . p. 31
G.E. Phase Shift Networks . p. 29
Hints For Reducing Sweep Radxatlon
Which Interfered with Radio Re-
CePtion ..., Sept. p. 33
JANUARY, 1952

Improving Booster Performance ... May, p. 44
Improving Reception In Weak Sig-

nal Areas 20TI, 20VI, and 21BI Series

Chassis ...
17-Inch Serles RCA TV Receivers

General
Light for Dark Corners ...
Motorola TS 89 /TS-94 Oscxllatlon
Philco Care of Optical System ..
Philco Model 46-480 -Noisy
Philco Model 41-605 Osc.
Pix Tube Shorts
R.C.A. - 9X561, 9X562 (RCIO’IQB)

RC1079D) Hum Reduction ........... Dec. p 31
RCA 197 Models 9T57-77-79-89

Corona Interference .
Removing Old Condensers
R-F Probe
Salvaging Clipped Condensers
Self Heating Solder Pot for

Soldering Iron ... wevee.June, p. 81
Shorted Picture Tube Usmg Separate

Filament Transformer ... May, p. 44
Stromberg-Carlson - Excessive Hum

1220-T AM Chassis Used in TV-12

..Apr. p. 30
..May, p. 44

Combinations . p. 36
Stromberg-Carlson -
a TS-10 to a TS-12 ..., Apr. p. 30

Stromberg-Carlson Model TV125 ana
TC109 Receivers - Improved Signal
to Noise Ratio at the Sound De-

tector For Better Audio ... Mar. p. 40
Stromberg-Carlson Model TC19 Re-
ceivers-Focus Coil Position ... Jan. p. 36

Stromberg-Carlson Model TS125 Re-
ceivers - Sync Modification to improve

picture pulling condition ... .. Oct. p. 29

Stromberg-Carlson - The Console Coupler
Jan. p. 35

Tube Shortage Reviving ...............Apr.p. 30
Westinghouse - General Information

Geranium Crystal and Selenium

Rectifier Markings ...Sept. p. 32
Westinghouse Models

H-226 Picture Width ... Jan. p. 36

Variations in 6CB6 Tubes Affect
Gain of Video I-F Systems .
Zenith 12H090 Dim 6ALAZGT

..Nov. p. 29
.June, p. 31

SYNC PULSES

{A Regular Department)
Accurate Statistics
Civilian Defense ...
Charles E. Wilson, DDM
Conserve Critical Materials
Electrostatic Tubes ............
In Retrospect 1950
Increased TV Receiving Range
Increased TV Power OQutput
License Bills
Manpower Shortages
Nassau’s Smart Merchandising
N. Y. City License Law ..
Orchids to Nesco
Phonovision .
Plunging Necklmes .
Standards are needed .
Tenant VS. Landlord Problems
The Storms' Toll . .
TV Picture Tube Sltuanon
TV Set Price Slashes ...
Tube Shortages ... e
UHF - Crosley Demonstrdtes Tuner ..
UHF - RCA Calms Fears
Winning Public Confidence ...
With Reference to Color TV

TEST EQUIPMENT
A New Cathode Ray Tube Tester,

by J. Peikon p. 33
A Simplified Signal Tracer

by Robert C. Brooks ................. Nov. p. 26
Build Your Own Instrument?

by Harry R. Ashley ... .Mar. p. 38

Calibrating TV Alignment Genexators
by Edward M. Noll and
Matthew Mandl
C.R.T. Tester (Trojan)
CR Tube Checker (Thomas)

July, p. 15
Dee. p. 34
...Jan. p. 38
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Crystal-Calibrated Signal Generator

for TV, FM, I-F & Intercarrier

Alignment by M. Rabinowitz ......May, p.
Dynamic Headphones (Permoflux) .July, p.
Field Strength Meter (Simpson) .....Jan. p.
High Sensitivity V.0.M. (Hickok),..Oect. p.
High Quality Secope (Hickok) ......... Apr. p.
How To Use Sweep Generators, Part 1

by Matthew Mandl ... Mar. p
How To Use Sweep Generators, Part 2

by Matthew Mandl ... JApr. p
Mallory Vibrator Tester

(Mallory) .o Aug. p.
Microvolt Signal Generator (Hickok) Feb. p.
Miniature Scope (Hytron) ... Feb. p.
100 Ohms/Volt Multimeter (Eico) July, p.
Multimeter—W ired or Kit (Eico) ...June, p.
Multiple Receiver TV Signal

Source (DuMont) ... Jan. p
Multi-Test Junior Voltohmyst

(RCAY)  mpereweceeMsimmmamivans,  Mmemggren ™y Oct. p
New Triplett Watt-Voltmeter

(Triplett) . p
New VOM (Triplett) . p
Oescilloscope Circuits, Par

by Allan Lytel ... Aug. p
Oscilloscope Cireuits, Part 2

by Allan Lytel ..o Sept. p.
Oscilloscope Circuits, Part 3

by AHan Lytel ... Oct p
Portable 37 Oscilloscope

(HickoK) .o Aug. p
Portable Tube Checker

(National) . Aug. p
RCA Announces Low Pnced

Junior Volt-Ohmyst ... Sept. p
R-G-L. Comparator Bridge Kit

(Eico} .ooooviiriine Jan. p
Resistance Decade Box (Fico) ... Dec. p
R.F.—A.F. Signal Generator

(Bico) ... Oect. p

Scope Analysis of TV Sweep
Defeets by Matthew Mandl
Space Saving Scope (Simpson)

Television Videometer
Test Oscillator (Triplett)
Tube Tester Kit (Eico) ...
Tube Tester (Triplett)
Twin Line Tester (Tower) .
Using The Megacycle Meter For

Servicing by Louis Sandberg ... Mar. p.

TRADE LITERATURE
‘A New 1951 Tube Movement und

Inventory Guide” (RCA) ... July, p
“*Audio Amplifiers and Associated

Equipment” Volume 3) (Howard

W. Sams & Co.) .cooovvvveiiiiiiercicn ov. p

Automatic Record Changer Service

Manual Vol. 3 (1949-1950) (Sams) Jan. p.

Blue Book TV Servicing

Bendix & Television & Radio ......Dec. p.
Catalog A2 AN Connectors

{American Phenolic) . .....Nov. p,
Chart for Voltage & Power Ratlos

Expressed in Decibels

(Telrex News) ... . Aug. p.
Collection Guide (leschhorn) ........ Feb. p

Color Television Notebook

{Paul H. Wendel Pub. Co.) ..
DuMont Teletron Catalog ...
3rd Edition Sprague Television

Replacement Capacitor Manual Sept. p.
Electronic Experimental
Cireuits (Sylvania) ... June, p

“Electronies in the Public Interest”
Dr. W. R. G. Baker .. :

Fidelitone Phonograph ard Need]e
Facts (Permo Inc) ...

Handbook on Conversation of

Materials (RCA) p.
Handbook Receiving Tube

(GE Tube Division) — July p
How to Select The Proper Needle

For Your Phonograph

(M. A. Miller) ..o, Sept. p.

Ion Burns & How te Prevent
Them: (Sheldon)

Jensen Needle Guide ...

Lightning Avrrester Wall Chart
(RMS)

Maintenance and Serviecing of

40

27
31
38
30
36

.17

. 19

28
29
27
31
32

. 38

. 30

. 28
. B2

.21
. 27
.12

. 38
. 36

. 31

.17
. 44
. 35
. 36
. 29
. 32
. 31

. 34

. 31

48

30

41

42

. 26
. 33

. 34

Electrical Instruments by

James Spencer ..., Aug. p. 85
Murconi, The Man And His Wireless
(MacMillan) .....Sept. p. 42
Metallized Paper Capacltors
(Aerovox Corp.) .. July, p. 39
Mobilization Guide for Small
Business (Defense Prod. Adm.) ...Aug. p. 386
Notebook of V.H.F. Television
Characteristics, Edward M. Noll ...Aug. p. 34
Phonograph Cartridge Directory and
Replacement Guide (Astatic) ... July, p. 40
Phono-Cartridge Replacement
Chart (E-V) i June, p. 40
Phonograph Cartridge Replacement
Guide (Astatie) ... oo Oct. p. 32
Phonograph Pickup Replacement
Manual (Shure Brothers) ....... Nov. p. 42
Phototubes, Cathode Ray, and
Special Tubes (RCA) . p. 32
Power and Gas Tubes (RCA) 3 . p. 32
Radio Operator’s License Q&A Manual
FCC Element VIII — Ship Radar
Techniques (John F. Rider) ... July p. 38
Radio Operator’s License Q&A
Manual (John F. Rider) ........ Sept. p. 45
Radio Operator’s License Q&A
Manual by Milton Kaufman ... Aug. p. 36
Radio & Television Receiver Circuitry
and Operation by Alfred A. Gherardi
and J. Richard Johnson .........Aug. p. 85
RCA Vietor Service Data
(1949 Receivers) .....cooovirnnnnn Mar. p. 53
Recommended Tube Types for AM, FM
and TV Receiver Applications
(GE) . p. B8
Replacement Needle Chart . p. 32
Rider Tek File . p. 38
Rider Television Manual, Volume 8 Nov. p. 42
Rider’s TV Manual, No. 6 .. . p. 53
Rider’'s TV Manual, Vol. 6 . p. 26
Rider’s Television Manual Senea Vol 1
Aug. p. 32
Rider’s Vacuum Tube Voltmeters Revised
Mar. p. 64
Rohert B. Dome's - Television Prin-
ciples (MeGraw Hill) p. 31
Serewdriver Catalog Handbook
Vaco Produets Co. ......ccccoo....... Sept. p. 40
Servicing With Vacuum Tube
Voltmeters {Sylvania) . 42
Shure Renlacement Manual No. . 40
Simplified Procedure for Television
Service (Admiral) p. 44
Stancor Replacement Guide p. b4
Stancor Transformers and Related
Components ..........ccoocoeeveciiiins Sept. p. 42
Stylus and Cartridge Replacement
Chart (G.E.) ....Aug. p. 32
Sylvania Tube Substitution Manual Feh. p. 12
Television Antennas - 2nd Edition
(Howard W, Sams & Ce.. Inc.) ...July, p. 39
Television Mis-Information (Sheldon)
Aug. p. 38
Transmitter Equipment Bulletins
(DuMont) ... June, p. 40
TV and Electronies As A Career by
Ira Kamen Richard A. Dorf . ...Deec. p. 30
TV and Electronies As A Career
(John F. Rider) ... Oct. p. 32
TV Color Notehook by Edward M. Noll
May, p. 54
TV Control Replacement Manual
Sunplement (Clarostat) . p. 80
TV Fuse Guide Littelfuse . . p. 40
TV Master Antenna Systems
Tra Kamen & Richard H. Dorf
(Rider) . p. 31
TV Misinformation (Sheldon) . p. 31
TV & Other Receiving Antennas bv
Arnold B. Bailev (Rider) ... Jan. p. 82
TV Replacement Guide & Catalogue
Merit Transformer ............... Oct. p. 32
TV Sweep Circuit and Service
Application Notes ............ June, p. 42
TV Replacement and Conversxon
Guide (RAM) . p. 35
TV Tenna Tips (Snyder) . p- 81
TV Tube Selector (Sylvania) ... July, p. 40
Tube Replacement Selector (DuMont
TV Picture) .......cooiiciinanin Nov. p. 41

Ultra High Frequenev Fundamentals

RADIO-TELEVISION SERVICE DEALER € JANUARY,

(RCA) i, Oct. p
Vacuum Tube Voltmeters (2nd
Edition) by John F. Rider ... July, p.

Vibrator Replacement Guide
(James Vibrapower Co.) .

Victor Service Data (RCA)

Walco Phonograph Needles Chart
(Electrovox) ...

Wall Chart - Impedance MlsMatc-h
and Line Less versus Line Im-
pedance and Line Length (New-
comb Audio Products) -

West Coast Directory ......... .

What Every Retail Dealer Shonld
Know About The Law by J.

34

. 82

Norman Lewis and A. Duffy Lewis Aug. p. 33
TUBES
Automatiec Focusing TV Picture

Tube (DuMont) ....cccooiinin. .....0ct. p. 81
Thomas Automatic Self-Focusing

Electrostatic TV Picture Tuhe .....Aug. p. 27
2C37 (Sylvania) . p. 44
6BK7 (G.E.) . p. 34
6C4 (RCA) p. 19
6J4 (RCA) p. 39
7JP4 (RCA . p. 38
12BH7 (G.E.) . p. 31
14GP4 . p. 41
14GP4 (N.U.) . p. 42
14GP4 (Sylvania) p. 46
16KP4 vs, 16RP4 .. . p. 42
17BP4A (N.U.) .. . p. 38
17CP4 (RCA) . . p. 27
17TEP4A (RCA) . p. 32
1TFP4 oo, . p. 41
17FP4 (DuMont) p. 34
17FP4 (N.U.) . p. 42
17FP4 (Sylvania) p. 46
20CP4 (G.E.) ... . p. 52
20CP4 (N.U.) .. . p. 42
20FPA4 (Hytron) . p. 44
20FP4 .. R . p. 41
20FP4 (N.U.) . p. 42
20GP4 (DuMent) p. 34
21AP4 (RCA) . . p. 35
416A (W.E.) p. 44
815 (RCA) ... p. 23
829-B (RCA) p. 23
5641 (Sylvania) p. 19
6867 (N.U.) ..... p. 46
5896 (Sylvania) p. 19
65897 (Sylvania) p. 20
TUBE TOPICS

(A Regular Department)

Conversion Simple ... June, p. 30
Distribution Important In Maintain-

ing Tube Availability . 43
Effects of Seasonal Demand . . 43
Efficient Production With Fewet

TYDPES oo May, p. 43
Electrostatic Focused Tubes Feb. p. 41
Improved Electrostatic Focused TV

Tube s ...fune, p. 30
Temporary Slump p. 43
Tube Substititions . . 34,25
Tube Substitutions . . p. 41
Tube Substitutions . p. 29
16KP4 vs. 16RP4 . p. 42
U.H.F.
Miniature Tubes For VHF & UHF July, p. 19
RCA UHF Converter ............... ....May, p. 12
Standard Tuner Demonstrates UHF

Changeover ........cccovvevieiiieiiinnes .July, p. 6
UHF - Conversions Proved Simple .Aug. p. 12

UHF Converters and R-F Amplifiers

by Allan Lytel ... .
UHF ConVerters by Allan vtel ...
UHF Converters (P. R. Mallory) ......

UHF - Crosley Demonstrates Tuner ..Aug. p
UHF - R.C.A. Calmed the Fears ......Aug. p
UHF Television Converters by

Allan Lytel ... . v Jan. p.
UHF Transmission Lme Tuned

Circuits by Allan Lytel ..May, p.
UHF Tubes for Higher Power

by Allan Lytel June, p.

1952
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WALLACE E. CARROLL

*PRESIDENT SIMPSON-ELECTRIC COMPANY
RAY SiMPSON

CHAIRMAN OF THE BOARD
PHCTOGRAPHED IN MR, CARROLL'S HOME



PURE by most standards, this batch of

phosphor was discarded because it

ontained more than our prescribed

its of 2 parts in one million of copper

s ...sufficient, in our experience, to

npair the performance of the fluores-
cent screen of a picture tube.

To avoid any such occurrence, every
process in the manufacture of RCA
picturetubesis closely guarded...from
the control of raw materials to the final

evacuation and sealing operartions.

By exercising rigid control over
every step in production, RCA has
achieved the exceptional quality for
which RCA picture tubes are noted . . .
a quality that is unmatched for reliabil-
ity and uniformity.

In RCA picture tubes, the difference Is
TOP-QUALITY CONTROL. That’s why
—dollar for dollar—RCA picture tubes
have no equal.

yet we threw if away

With RCA Receiving Tubes,
as well as RCA kinescopes,
TOP-QUALITY CONTROL
makes the difference.

(&) RADIO CORPORATION of AMERICA

@ ELECTRON TUBES

HARRISON,. N. J.
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