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hen there are new worlds to conquer, JFD will do-it!
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COLORFUL UNIQUE SET MODEL

in their New
Jewel-Like
Golden Yellow
Plastic Boxes,

USE this handsome, all-metal dispenser in
your store or shop. It catches the eye and makes
your customers want to buy!
This modern merchandiser is the zew way,
the positive way to cash in on the $70,000,000.00
phono-cartridge modernization-replacement market.
Not only does it sell cartridges, but the handy

Cartridge Interchangeability Chart on each side
makes your replacement service quick and easy.

In addition, the unique colorful, transparent
Decal and the complete Manufacturers Set Model

DISPENSER DECAL ® 4
EPLACEMENT GUIDE i Handsome
| -..-=": . All-Metal
4257 : Maroon, Yellow
{ "‘fi ;-g:;; and White
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Hang it on a
Wall or Shelf.
Cartridge
Boxes Easily
Removed from
Bottom or Top.
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Phono Cartridges. {The 6 basic Preferred E-V
Models shown here, of course, enable you to
make over 92% of all replacements.)

Use this profit key to ’53! Open up the treasure
that holds 10,000,000 Phonograph Modernization
Sales. Make money selling Cartridge replacements
now the E-V way.

E/ec%%fc; |

Replacement Guide make yox the authority on 8 : Complete
Phono Service in your community. (5584 Cartridge Inter-
) { 25‘3 ?l changeability
All three are Free, without extra cost, from your :‘;f'f s Chart on
. . ’ » .
E-V Distributor with every purchase of any 6-E-V ;5/ ¢ Both Sides
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&
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Bring back that New=Set Sparkle

with Performance=Tested Tubes

Meet John Cunningham, a CBS-Hytron Commercial Engineer.
John is beginning at the beginning for you. Socket by socket, he is
analyzing the tube requirements of a brand-new TV set design.

John knows the superior performance de-
manded. He concentrates his know-howon
insuring top tube operation within stand-
ard specification limits. He tests sample
tubes . . . checks analysis data. Working
hand-in-glove with the set designer . . .
and with CBS-Hytron engineers . . . he as-
sures control of the characteristics of all
tubes for this new chassis. Finally he
achieves. . . from rectifiers to picture tube
...the perfect performance all of this
engincering team (and you) seek.
Constantly CBS-Hytron carries on
teamwork like this. Socket by socket anal-
ysis. Day in, day out — with 9 out of 10

YTRO

RADIO TUBES

A Division of Cclumbia Broadcasting System, Inc.

leading TV set makers. Both tube and set
engineers peool their specialized skills.
Scores of the nation's foremost TV set
engineers help make endless CBS-Hytron
improvements. Help assure you of unsur-
passed performance in virtually all lead-
ing TV sets.

Small wonder that your CBS-Hytron
replacement tubes recapture that new-set
sparkle. Please your customers. Cut your
call-backs. Profit more. Take advantage
of CBS-Hytron engineering. Demand
CBS-Hytron . . . your logical replacement
tube, because it is performance-tested all
the way . .. from original to replacement.

MANUFACTURERS OF RECEIVING TUBES SINCE 1921
HYTRON RADIO ANMD ELECTRONICS CO.

Main Office: Danvers, Massachusetts

NEW...BIGGER...BETTER
FREE!
6th Edition

CBS-HYTRON
Reference Guide = 8

ERE-UYTROM €15 Eaknes vyseg

for

. ) ‘:!G
Miniature Electron @’ o e
Y .
Tubes
* A CBS-Hytron original . . . it's unique.
* All miniatures, regardless of make.
» 250 miniature types . .. B7 new.
¢ 111 baosing diagrams . . . 34 new.

» Similar larger prototypes indicated.

* 8 packed pages of data you need daily.
« And it's FREE!

Get your copy of this old friend brought up to
date now. Ask your CBS-Hytron jobber or
write direct . . . todayl
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EDITORIAL

by §. B. COWAN

Video Speed Service Systems—

Soon Available As a Complete Book

So many thousands of our subscribers
have written us that they find VSSS (which
is an exclusive feature published only in
SERVICE DEALER) so valuable as time-
savers and for quick reliable answers to
tricky TV service problems that we are
acceding to the demand for the immediate
issuance of a complete VSSS hook, to be
released in April.

It will be in loose-leaf form and will
contain about 600 video service data ref-
erences only a few of which have been
given prior release. Our regular subscribers
can add their own additional VSSS ref-
erence pages as they appear monthly in
this macarine, so the hook itself is self-
perpetuating, for each issue of SERVICE
DEALER carries at least 24 new VSSS
data references. Yes, the VSSS book con-
taining over 224 pages plus an expansion-
type semi-hard cover binder with alpha-
betical index and about 600 references in
Volume | alone is something to look for-
ward to. Every technician will want his
own personal volume. We expect to ship
out first copies in April at approximately
$4.95 net to technicians, postage paid by us.

Our original opinion that technicians
would find that a file of VSSS is worth more
than $50 still holds, but we are happy that
mass production methods allow for a much
more nominal price—less than 1 cent per
Reference Data. By the way, as the print
run of Edition I is limited to 20,000 copies,
we suggest that you refer to page 42 in this
issue and get your reservation in accord-
ingly.

This Issue Breaks Record

In three respects this issue of SERVICE
DEALER breaks all records since the pub-
lication’s inception over 13 years ago. First,
as our paid circulation and gross distribu-
tion this month hits a new all-time high,
we know that more technicians and ser-
vice dealers will read this issue than any
other. Second, more advertisers have spent
more money for their space in this issue
than ever before although this is not, in
any way, a special issue, nor have we in-
creased our advertising rates since 1950.
Third, more pages of text material ex-
pressly prepared for our exclusive use are
contained in this issue, giving our sub-
scribers better value than heretofore. It’s

Sanford R. Cowan

EDITOR & PUBLISHER
L

SAMUEL L. MARSBALL
MANAGING EDITOR

{
ADOLPII SUCNY
LEONARD LIEBERMAN
Contributing Edltors

67 WEST 44TH ST.
NEW YORK 36, N. Y.
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nice to know that we can distribute divi.
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" NOW —read this true story of

GARRETSON RADIO SUPPLY,inc.

INDUSTRIAL DIVISION SEATTLE |, WASHINGTON
2416 SECOND AVENUE SE, 0640 o MU. 0422

4
J'
%
|

January 22, 1953

Channel Master Corporatisn
Napanoch Road
Ellenville, New York

Attn: Harold Harris
Dear Harold:
Now that the UHF station, KPTV in pPortland, Oregon has been on

the air for a few months it may interest you to know some of the
results of antenna performance,

Antennas of all Cescriptions, both multi-channel and single
channel UHF have been installed in the Portland area. Th2 results in

{ most cases were fair, however in some instances certain types of

{on e ik iy antennas specifically for the UHFR channels failed completely to perform.
Several of the so called "all channel" antennas performed in strong
signal areas, but failed completely where gain was needed, or ghost
problems were encountered. These results were obtained while the
weather in Portland was good.

For the past few weeks it has been raining consistently in the
Portland area and the antenna failures have been numerous, due to the
shorting out of the terminal connection at the antenna. fThe result --
antenna crew men have been out drilling small holes in the terminal
blocks trying to provlde as much air insulation as possible. Certain
types of antennas, which 4sed an isolation filter at the antenna also
had their troubles. In many cases this filter broke down and moisture
leaked into the filter, causing it to short out at the terminal.

=

K . Many of the Channel Master UHF antennas have been sold and

- 4 installed by our dealers -n Portland, with no complaints whatsoever. In
4 : all cases, the antennas have glven excellent performance and provided

o E=3 ) clean pictures, regardless of weather conditions. This, we feel, is the

-..'-;-2-5-‘-—-—: result of research and englneering, and the foresight to foresce the

AL PR many problems which would confront the UHF antenna.

2 i

-

The use of your free-space terminals has forestallad any
problems of signal loss due to moisture conditions and in all cases,

May we offer our congratulations on an excellent unit - and let's
keep them rolling!

Very truly yours,

GARRETSON RADIO UPP?;? INC,
/17
/ 4
Z222 ¢ Xzi:;
7
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Thousands depend on

PHOTOFACT!

THEY TELL YOU WHY

Unsolicited letters tell what the
world’s finest TV and Radio Data
means tp Service Technicians

J. S. Hedges
Service Television Co.
514 Main
Beacon, N. Y.

“| have found your schematics most advan-
tageous in my work. Your schematics are not
mere diagrams. They rank with the best of
instruments for servicing, not only for their
preciseness, but also for their noted particu-
lars of the various components employed in
radio and TV receivers. Believe me when |
say with all sincerity that | think you are the
leaders in your field.”

Jack Lapine
J & J Dist. Co.
3249 Kildare Road

“"Words cannot express my appreciation for

the wonderful service you have rendered me.

It is no wonder that your concern is growing
in popularity with the serviceman.”

V. L. Bethea
Bethea Electric Service
108 E. Gibson Ave.
McColl, So. Car.

"l would like to express my pleasure at your

new system of placing the voltages on the

different points in the circuits . . . a great help
..thanks again..."

NOW! GET THE PROOF FOR YOURSELF!

FREE

Learn for yourself—at our expense—how PHOTO-
FACT pays for itself by earning bigger repair
profits for you! Select-any Folder from the PF Index
(if you haven't an index, get a copy from your dis-
tributor). When you write us for your Free Folder,
be sure to state Photofact Set and Folder Number
as shown in the Index. Get your Free Folder now.
Examine, use, compare—see why you can't offord
to be without PHOTOFACT!
HOWARD W. SAMS & CO., INC.
2209 E. 46th St., Indianapolis 5, Ind.

HOWARD. W. SAMS & CO., INC.

é

We'll sendyou o Free Photofact
Folder on any receiver listed in
“PF Index & Technical Digest.”

NPA Recleases Antennas

Recent removal of TV and auto-
mobile receiving antennas from the
civilian-type items list paves the way
for larger allocations of controlled
materials to makers of the two prod-
ucts, the National Production Au-

thority, Department of Commerce,
| said recently.

Richards W. Cotton, Director of
NPA’s Electronics Division, ex-
'plamed the action was necessary to
| avert a growing shortage of TV and
| automobile receiving antennas.

IRE Convention
i More than 380,000 radio engineers
and scientists from all parts of the
world will convene on March 23-26
| at the Waldorf-Astoria Hotel and
| Grand Central Palace in New York
City for the most important technical
meeting of the year—the 1953 IRE
National Convention. The compre-
hensive program of 220 technical
papers and 100 engineering exhibits
will be keynoted by the theme “Radio-
| Electronics, A Preview of Progress.”
The opening meeting of the Con-
vention will be the Annual Meeting
of the IRE, to be held at 10:30 A M,
March 23, in the Grand Ballroom of
the Waldorf. The principal speaker
will be William R. Hewlett, Vice
President of Hewlett Packard Co.
Added features of special interest will
be ceremonies honoring incoming
President J. W. MecRae and none
Charter Members of the IRE.

Electronic Components Symposium
The American Institute of Eleo-
trical Engineers, Institute of Radio
Engineers, Radio-Television Manu-
facturers’” Association, and West
Coast Electronic Manufacturers As-
sociation are cooperating in the pres-
entation of the 1953 Eleetronic Com-
ponents Symposium to be held in the
Los Angeles area. This Symposium
is one of a series of national meetings
on electronic component parts being
held annually; the last one occurring

Trade
Flashes

in Washington, D. C. in the spring
of 1952. The purpose of this meeting
is to bring together all those who
share an interest in the development,
design, performance, and future of
electronic component parts,

The Symposium will take place on
April 29, 30, and May 1, 1953, at the
Shakespeare Club in Pasadena, Cali-
fornia.

Chicago Audio Fair News

The Audio Fair in Chicago will be
combined with the 1953 International
Sight and Sound Exposition to be
held at the Palmer House here Sep-
tember 1, 2 and 3, according to a joint
announcement made by Harry N.
Reizes, Audio Fairs manager, and
S. I. Neiman, president of the Exposi-
tion.

The combined International Sight
and Sound Exposition and Audio
Fair, the only public high-fidelity
audio-video Show to be held in the
midwest in 1953, is expected to attract
more than 20,000 persons during its
three-day public and trade display of
leading American and foreign equip-
ment.

TV Shipments For 11 Months
Top 5 Million

During the first 11 months of 1952
a total of 5,208,614 television sets were
shipped to dealers, the Radio-Televi-
sion Manufacturers Association an-
nounced. This compares with 4,415,-
422 sets shipped to dealers during the
same 1951 period.

For the month of November,
RTMA estimated that 756,855 TV
sets were shipped to dealers compared
with 409,681 sets shipped in the same
1951 month.

Sylvania TV Service School
Opens 1953 Season

Mr. E. W. Merriam, Service Man-
ager of the Radio and Television
Division, Sylvania Electric Products
Inec., announced recently that the first
1953 clasg of the Sylvania Television

RADIO-TELEVISION SERVICE DEALER @ FEBRUARY, 1953



Depend on Mallory

for
Approved Precision Quality

There’ll Be
No Call-Back
On This Job!

ou can be sure there will be no time-wasting call-backs to
Ycut down your profits when you use Mallory Capacitors.
Mallory Capacitors are engineered to meet the electrical require-
ments of any TV or radio set. You can depend on them to
give long-lasting performance that’s equal to . . . and often better
than . .. any original equipment component.

Rating-for-rating, Mallory FP Capacitors give longer life at
higher temperatures and greater ripple currents. They’ll give
trouble-free performance at 185° F. (85° C.). They are the only
fabricated plate capacitors on the replacement market.

For all plastic tubular replacements you can count on Mallory
Plascaps® the same way vou do on FP’s. They eliminate problems
of shorting, leakage, unsoldered leads and off-center cartridges.

Nothing will lose a customer faster than a set that won’t stay

repaired. That’s why it is alwavs good business to specifly brand
as well as rating when you order parts. And if you depend on
Mallory you can put an end to call-backs, get precision quality,

vel pay no more.

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



JACKSON INTRODUCES

MODEL 707
DYNAMIC®
CATHODE RAY
TUBE ANALYZER

FOR INDUSTRIAL,
MILITARY,
AND TV SERVICE

BEAM CURRENT TEST - GRID CONTROL TEST
GAS CONTENT TEST - LEAKAGE TEST

This instrument is unlimited in application, as it pro-
vides an analysis of all CR tubes including multi-gun
types, either in the carton or in the chassis. Both high
and low voltage power supplies are incorporated to
obtain the voltage necessary for the various test re-

quirements.

Bearxr Current TEsT. This is
made to the final anode—not to
the grid or any other element, as
in common emission testers. The
beam current scale of the meter
is designed not only to indicate
sufficient or insufficient beam cur-
rent, but also to give you an
accurate forecast of the end of
tube life.

Grip CoxtroL TEst. The beam
current (picture brightness) may
be up to par; but, if the grid does
not have the ability to cut off and
control the beam current, the tube
is absolutely useless. Therefore, a
grid control test must be as-
sociated with any beam current
test for true evaluation.

Gas Coxtest TEsT. This test is
quite often considered relatively
unimportant, but the facts are
that approximately 35% of all CR

tubes are rendered unsatisfactory
as a result of abnormal gas con-
tent. The gas test circuit checks
the currents set up by gas ioniza-
tion and measures them in the
millimicroampere range. This test
is based on JAN specifications. It
is of particular importance when
field testing CR tubes in critical
applications such as military
equipment,

Leaxsce TesT, The flexible
switching arrangement of the
Dynamic Analyzer isolates each
element for individual leakage
tests by a highly sensitive circuit.
Indications are observed on a
neon lamp.

Test VoLTaGEs Both high and
low voltage power supplies, with
multiple filtering, are incorpora-
ted to insure maximum efficiency
for each test procedure.

See your distributor or write

JACKSO N ELECTRICAL INSTRUMENT 0.

“Service Engineered”
Test Equipment

DAYTUN 2; UHIG The Canlgcﬁz:(;:::con‘i Co.

Service School got under way January
5th. in Buffalo.

The Sylvania TV Service School,
which first started in the Fall of
1952, offers a comprehensive course in
the latest and most efficient techniques
of television servicing. Every two
weeks, mnormally during the Fall,
Winter and Spring months, a new
12-man class meets for 10 days of
concentrated practical instruction
made up of 25% lecture time and 75%
actual trouble shooting, analyzing
defects by using the latest in television
service equipment.

Due to special gervice clinics to
be conducted in mnewly opened TV
markets, the next class will not be
held until February 16, 1953.

No charge is made for the Sylvania
course. Itg sole purpose is to give
instructions to service personnel of
Sylvania televigsion distributors, deal-
ers and service contractors whose only
cost in sending their technicians is
the travel, plus living espenses for
two weeks.

According To Admiral — —

Nearly 20 per cent of all the tele-
vision and radio receivers made in the
United States are produced in the
Chicago area, reports Admiral Corp-
oration. Philadelphia ranks second in
TV and radio production, followed by
New York and Syracuse.

In 1960, when nmnearly 7,500,000
television receivers valued at
$2,285,000,000 were sold, the TV in-
dustry achieved the largest dollar
volume in the entire electrical field.

More than 175,000 television re-
ceivers were sold in 1947, the first
full year of commercial television.
These receivers had a retail value of
$83,500.000—x greater dollar volume
than was achieved by the automotive
industry in the first 10 vears of its
operation.

Wartime electronies research
speeded the developiment of television
for civilian use by at least five years.

Approximately 9,000,000 of the over
19,000,000 television receivers now in
use in the United States are at least
four years old and have smaller than
16-inch screens.

The television replacement demand
is estimated to reach 5,000,000 sets a
vear when TV ig available nationally.

New Community Antenna Developed

Many whole communities now parti-
ally or completely blacked out from
television reception due to terrain
conditions can soon experience excel-
lent televiewing as a result of a special
antenna developed by two staff mem-

RADIO-TELEVISION SERVICE DEALER @ FEBRUARY, 1953
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bers of the Denver Research Institute
of the University of Denver.

Better still, materials needed to
build the antenna, which is extremely
simple in design, cost only a few dol-
lars and can be bought on the open
market. With proper instruction, a
man handy with tools can often make
the installation by himself.

Responsible for creation of the de-
vice, known as a “double rhombic
antenna,” are Dr. Richard C. Webb,
electronics engineer, and Col. Victor
C. Huffsmith, assistant director of
the Denver Research Institute.

Once you make contact with a
jobber or distributor who handles
the complete line of Sangamo
Type PL “Twist-Tab’’ electrolyt-
ics, you will never again have
o “shop around” for odd sizes
or capacities. Why? ... because
the Sangamo line is the most
complete in the industry.

Used by all leading manufac-
turers of TV sets, Sangamo Type
PL “Twist-Tab’’ electrolytics are
exact replacements. They assure
long life and dependable perform-
ance at 85° C and under condi-
tions of high surge voltages and
extreme ripple currents often
found in TV applications.

Baker Urges Educational TV
In New York State

Dr. Walter . G. Baker, General
Electric Company vice president,
urged adoption of a system of educa-
tional television in New York State
as an econoniic uecessity vital to the
security of the United States.

Dr. Baker, general manager of the
G-E Elcetronics Division at Syracuse,
N.Y., told the state commission on
educational television that “if the
great state of New York does not take
the leadership in setting an example
for the other 47 states, the benefits of

a comp/efe srock
replacement capacitors

«+-110m one soysces

SAHGAMD ELECTRIC CO.

Ask your distributor for a copy
of the Sangamo TV Replace-
ment Catalog. It's easy to use
and helps you choose the right
replacement every time.

Deal with your Sangamo ‘“Head-
quarters.”

MARION
ILLINOIS

effective educational television may
be lost to the nation for all time.”
“To my mind,” he said, “it is not
a question of whether we can afford
educational television in New York
state. Instead, I believe we cannot
afford, if we have the least concern
for our country’s future and for the
future of our children, to pass up the
opportunity that has been offered us.

RCA Ships First Commercial

UHF Transmitters

Four wuhf (ultra-high-frequency)
television transmitters—tle first to
come from commercial production as-
sembly at the RCA Victor plant here
—were shipped recently to holders of
high-priority orders, it was announced
by the RCA Engineering Products
Department. Additional uhf trans-
mitter equipment is in production,
the company stated, and units will
be shipped against existing orders as
soon as production and testing can be
completed.

The transmitters, new 1-kilowatt
models capable of providing up to
27-kw effective radiated power in the
470-890 megacycle frequencies, are the
first commereial equipments to be de-
livered for telecasting in the new
channels 14 to 83.

Station WSBA-TV (channel 43)
York, Pa., owned by the Susquehanna
Broadeasting Company;

Station WBRE-TV (channel 28),
Wilkes-Barre, Pa.,, owned by Louis
G. Baltimore;

Station WEFPG-TV (channel 46),
Atlantic City, N.J.,, owned by the
Neptune Broadcasting Corporation;

Station WSBT-TV (channel 34),
South Bend, Ind., owned by the South
Bend Tribune.

Two other new wuhf (ultra-high-
frequency) television transmitters
were shipped more recently to Sta-
tions WKBN-TV (channel 27) and
WFMJ-TV (channel 73), both in
Youngstown, Ohio.

RMTA Acts To Curb Spurious
Radiations

Calling on all television manufae
turers for cooperation, Dr. W. R. G.
Baker, Director of the RTMA En-
gineering Department, presented an
RTMA plan for implementing and
accelerating the reduction of spurious
oscillator radiation in TV transmis-
gion and reception at an all-industry
engineering conference in the Bilt-
more Hotel, New York City.

UHF In Peoria, Il
The General Electric Company to-
day shipped a UHF television trans-

[Continued on page 16]
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NOW AVAILABLE!

PNP GERMANIUM JUNCTION

ISTORS

Collector Cutrent — Milliamperes

AVERAGE C

Colleztor Voltage (volts)
Colleztor Current (ma.)
Base Current* (ua.)
Current Amplification Factor*
Power Gain* (db)

Noise Factor* (1,000 cycles) (db)

Collector Voltage — Voits

“Grounded Emitter connection
TYPICAL COLLECTOR CHARACTERISTICS CK721
For the first time in history, Germanium Junction Transis- Colleer Cument — Millamperes
tors are commercially available, Raytheon Junction Tran- r. a8
sistors, types CK721 and CK722 can now be obtained for
your experimental and developmental use.

Here’s another first for Raytheon! Leaders in the develop-
ment and production of Electron Tubes and Germanium
Products, Raytheon now leads the way in production of
this important new. electronic development.

For price and delivery information of Raytheon German-
ium Junction Transistors, write, phone or wire your
Raytheon Tube distributor.

Collector Voltage — Volts

RAYTHEON MANUFACTURING CO.

TYPICAL COLLECTOR CHARACTERISTICS €K 722

RAYTHEON MAKES AlL THESE:
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better TV PICTURE QUALITY

The Amphenol Inline VHF Antenna
on your shelf establishes your
reputation as a distributor of quality
television antennas and accessories.
Its electrical and mechanical
characteristics are second to none
and its performance is backed by the
name, Amphenol, which has become
synonymous with quality in the
raaio-electronics industry.

Model 114-005 Inline Antenna is a
single bay antenna designed to give
maximum performance on all VHF
channels. Regardless of the number
of VHF stations operating the area,
this one antenna provides clear,
steady pictures on all channels.

Model 114-322 Inline Antenna is

a double bay antenna designed for
use in fringe areas where more
signal strength is desired than that
provided by the single bay. Because
of its strong construction, the

Inline Antenna can be stacked

as high as four bays.

Quick-Up Assemblies are a
feature of both the single bay
and the double bay antennas.
lllustrated are the component

parts of the single bay (114-005)
assembly. Each assembly
contains, in addition to the
antenna, 75 feet of twin-lead,
mast, stand-off insulators, guying
ring and mounting bracket.
Because each antenna is
completely packaged, it
simplifies stocking problems.

MODEL 114-005
Single Bay

Inline Antenna

MODEL 114-322
Double Bay
Inline Antenna

Model 114-040 Inline Antenna
consists of the single bay antenna
plus a universal mounting clamp

for mast 34" to 112”7 O.D. It is
furnished without twin-lead or mast
for those dealers and installers who
prefer to buy their twin-lead or
mast in bulk quantities.

Model 155-338 Lightning Arrestor is
approved by the Underwriters’
Laboratories and is of the type
recommended by the National
Electric Code. Individually boxed,
they are shipped twelve to a

carton that doubles as a colorful
counter display.

SYNC PULSES

by San D’Arcy

New Homes Bonanza for TVmen— It seems that
many buvers and builders of new houses (especially private
dwellings), want to provide TV antenna outlets in most
of the rooms to eliminate having unsightly transmission
flopping about. Cognizant of that desire TVmen have
approached the builders and owners with the sugeestion
that while the house frame is going up and before the
lathes are apnlied or walls are enclosed is the prorer time
to have the TV wiring installed. Both builders and home-
owners generally accept the proposal, giving the TVman
a profitable installation order. Some of these antenna
installation authorizations have subsequently resulted in
making such good friends of the home owners that they
have followed up by buying additional TVscts for use in
rooms that otherwise might not have been given TV
treatment.

Multicouplers for two or three TVsets to work off a

single antenna, and highly efficient transmission lines are
now available. It is a simple matter to make antenna
installations inside the house frames, and it’s an easy
service to s=ell. Get on the bandwagon!
About TV Tube Implosions—Our recent syne pulse item
—showing a wrecked room resulting when the set owner
fixed his own set, which later exnloded, brought many
letters citing similar, but unvublicized, happenings in
other communities. Most correspondants conjectured on
the cause of those hlowups.

Probably the most logical letter came from F. W. Marble

of Solon. Ohio. He opined that possibly a novice technician
might have adjusted the T Vset’s focus coil to eliminate a
neck shadow (meaning he put the focus coil too tightly
up against the Pix tube’s throat) when the set was hot.
Then, as the set cooled off, the subsequent contraction
and pressure on the brittle pix tube neck caused it to
“let go.” Said informant Marble: “I have serviced several
sets and found this identical condition, and fortunately
got to them hefore the tubes broke.” Brother Marble, we
think you’ve got a fine point there, you might have also
added a warning that TVsets are much too dangerous for
any except professional technicians to service.
The January 5th Issue of "Life'—was fine. Especially the
article, “Where Do We Go From Here,” and we recommend
its reading by all TVmen. The article discusses our
country’s economy, past, present and probable future for
a year or so, at least, evaluating whether or not we're
headed for a boom or recession, and outlining the probable
extent and effect of either.

We who derive our income from radio and TV, and the
servicing of communications and industrial electronics
apparatus, can look toward the future with much optimism.
It is axiomatic that service trades hoom during recessions.
But more important is the fact that new vistag are con-
stantly opening for technicians such as radio and TVmen
who are “invited” into homes where there are such things
as appliances, radios and record-players, which constantly
need repairs or the addition of accessories (long-play
needles, new pickups, fresh batteries, ete.). For example,
many homes have electric ranges, the heating elements of
which are subjeet to burn-out. It is logieal that radio and
TV technicians should be ready, willing, and able ‘o
replace any sueh defective range elements when the oppor-
tunity presents itself. Why not stock up on some electric
range elements and install them at a profit? A simple
question, “How’s your electric range working #’ can mean
many extra dollars income for you, so start asking it.
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The magic words in television these days are Ultra High Frequency.
That UHF television is a practical reality has been proved, not
only by laboratory tests, but also by the success of the first commercial
UHF station now operating in Portland, Oregon. Because of the
high signal losses common to UHF, it is extremely important that
the entire antenna system be of the finest quality and of a proved
design. The choice of antenna and the availability of the proper
accessories to adapt that antenna to the particular locale are factors
that determine the success of any UHF installation. The entire
Amphenol line of UHF antennas and accessories has been designed
and approved by the Amphenol team of engineers that achieved
industry-wide renown for the origjnation of the Inline VHF Antenna.
The BO-TY UHF Antenna is the first of a complete line of
Amphenol UHF antennas. It is designed as a general purpose UHF
antenna for all major signal areas. The Amphenol UHF Antennas
previewed for you at the left have been designed to answer the varied
installation requirements in major, fringe or “shadow’ areas.

Model 114-053 BO-TY Antenna is a bi-directional, all-
channel UHF antenna. It is fastened to the mast with
an integral universal clamp that accommodates masts
from 34" to 1%" O.D.

Model 114-558 Stacking Rods are designed for stacking
BO-TY antennas one above the other. Stacking BO-TY
antennas provides additional gain and the Stacking

'-E
Rods maintain perfect impedance match. ”é
Model 114-560 Reflector is designed for the BO-TY An- ’g:E
tenna when a uni-directional pattern is desired. Addi- ’glg‘
tion of the 114-560 also helps somewhat in increasing gﬁ’
the gain of the BO-TY. ’g’

NG,  AMPHENOL Tubular TWIN-LEAD

Amphenol Tubular Twin-Lead has proved itself to be the best
answer to the need for an economical lead-in for UHF television.
Actual installations in Portland, Oregon have established the
superiority of Tubular over all other existing types of twin-lead.

The tubular construction provides a constant impedance that is
virtually unaffected by age, weather cqnditions, salt or dirt de-
posits on the line. The extremely low-loss of the Tubular Twin-
Lead is one of the characteristics that is essential to a UHF lead-in.

The illustration at extreme left reveals the lack of protection
that the dielectric of flat lead-in affords to the essential field of
energy between the conductors in twin-lead. The illustration to
the right demonstrates how this field of energy is protected within
the tubular twin-lead and therefore is unaffected by external
weather conditions or deposits on the line.




M —a dynamic new campaign to help you.
Shave iy the Mopie of the

Dealer Identification Program spotlights Now—you can make the most of the magjc sell-

ing power in the famous RCA trademark. Here is
a complete business-building program that in-

YOUI' SerVi(e cee bUiIds Prestige (md pI‘Oﬁ'I'S cludes everything from window displays to local

and national advertising. Don’t miss this great

opportunity . . . see your RCA Tube Distributor
today for full details.
OF BETTER

Dynamic Promotions to help you sell

your service to your prospects: —

3. DIRECT MAIL PROGRAM. Seven brand-new and unique mail-
ing pieces that will stimulate your service business. Also, a Basic
Mailing Kit to help you get started with your campaign:

1. “REGlSTE.RED DEALER" D|S_PLAYV SET. 4. ILLUMINATED “SPINNING MOTION"
For your window, a three-dimensional SIGN. Action-packed 15" sign that sells
display in full, rich colors . . . plus a set your service. Spinning wheel creates
of 10 RCA dummy cartons . . . plus two dancing shadows and colors. Nothing
companion easeled display cards. like it offered before.

5. OUTDOOR ILLUMINATED SIGN....

FOR DEALERS. Personalized with e

your own store name at the top. 3 JR—
this brilliantly glowing plastic and ”’_,;f”:' - ="
steel sign will command attention . ME .
up and down the street. (DEALER NA 5

cand many other dynamic new T V' R A D l o

blansto help youn build your blfsines.\'....________~ s E RV' C E
2. RCA TRADEMARK DECAL. For your < . @we use nca Wlis@
door, window, or service truck. Sy A

WE USE RCA TUBES

i

e il GET THE STORY TODAY!
Foes ‘ ‘ -

! prestige-building .
“nacked 1) Ask your RCA Tube Distributor for your
profit-packe .
rgrm copy of the colorful 16-page booklet “'A
P Magic Pass-Key to Customer Confidence.””

\' The complete campaign is outlined, illus-

) trated, described in full detail. Be sure to
get your copy as soon as possible. 1t's freel

et ofter 5
10 weiey |
dealer-
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Y Tadermark "

Your RCA Tube Distributor presents the Program, featuring a personalized

"

greatest prestige-building, profit-packed Dealer Identification Plaque, and backed
program ever offered to service deal- by a hard-hitting local and national
ers!... an Official Dealer Registration advertising campaign.

You now have a golden opforty-
nity to earn greater prestige and
profit by participating inyour KCA
Tube Distributor’s Official Dealer
Registration Program! This pro-
gram is designed to identiy and
publicize the outstanding service
shops in each area . . . the repu-
table dealers and serviceme who
regularly use dependable RCA
Tubes and Kinescopes. A replica
of your Dealer Identificction
Plaque will soon be featured in
an intensive national adverdsing
campaign directed at prim= TV-
Radio prospects. You can’t afford
to waste 4 single day gerting
started. See your regular RCA Tube
Distributor today and get all the
exciting details.

.
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ELECTRON TUBES
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RADIO CORPORATION of AMERICA

NARRISON. N. J.
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PICKUP CARTRIDGES’
providemaximum ﬁdehty

of RCA 45 r.p.m.

Superlative ‘‘Direct Drive” and
“Vertical Drive” cartridges re-
produce all the recorded music
on these modern wide - range
high-fidelity records.

~[/7)_ These Shure “Direct Drive” and
/ft “Vertical Drive” Cartridges have

A been perfected to meet the greater
requirements of high ueedle point com-
pliance and fidelicy demanded by the
fine. groove recovdings. The cartridges
provide extended frequency response,
high output. «nd high needle point com-
phiance. They also feature the {amous
“Muted Stvlus” and “Simple Mount”
needles designed for tonger record and
needle life. faithful tracking and clear
full tone qualitics. These individually
replaceable needles are casy to remove
and Insert.

Patcnted by Shure Brothere. Inc., and Licensed
under Fatents of the Bruss Developrient Co.

SHURE BROTHERS, Inc.

Microphones and Acoustic Devices

225 W. Huron St., Chicago 10, Il
Cable Address: SHUREMICRO

\

"'"DIRECT DRIVE" CRYSTAL
(W3TAR) 1ligh ouput (2.1 volis!)

“Dircet Drive”™ cartridie specifically
designed for use with all fine-groove
records. Universal mounting hracket
provides cquick, casy installation in
RCA-type 45 rpami. eh (
4”7 and 34" mounting ll,ll((r:,) MHas
ecasy-to-replace needle. For maximum
quality, highest output, and low cost,
specify Model W3TAR ac the low

list price of anly 26,50

““DIRECT DRIVE" CERAMIC
(WC3 TAR) Sane as Madel WRTAR,

exeept for eeramio element and 65
volts output. Highly recommended in
areas where heat and humidity make
use of conventiomal crystal curtridges
impractical. List price. o000

$6.50

"VERTICALDRIVE"(W21F)*
Iligh-fidelity cartridge. Provides
superlative reproduction for 3344 and
45 r.p.m.records. Fxtended frequency
response (50 1o 10,000 ¢.p.s). Low
trachjng pressure (only O grams) and
hight" necdle  compliance  guarantee
faithful wracking and longer record
Ilfc Uses  quict  traching  Shnre
“Muted Sivlus™ needle, scieati
designed for m:L\iunun performanes
and long Lifie. List price. .. .. L7.75

*Cartridge with (153 Mount
Jor Oak Changer

—————— i ——— —— —— —
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TRADE FLASHES (centd.)
mitter to station WEEK-TV in
Peoria, Illinois.

The transmitter, second UIF unit
to be shipped by G.E., operates at low
power (100 wutts). Aspecial antenna,
which will be delivered later this
month by G.E,, will provide an effec-
tive power of about 2000 watts,

Precision 1953 Television Servicing
Lectures Begin

Precision Apparatus Co., Inc., Elm
hurst, N. Y., manufacturers of radio
and television test equipment, opened
its 1953 “Precision” Lecture Series on
Television Cireuitry and Servieing,
Tuesday night, January 6, at the
Engineering Societies Building, New
York City. The session, conducted by
R. G. (Bob) Middleton, senior field
engineer of the company, dealt with
whf and vhf Television Receiver Cir
cuitry and Trouble-Shooting. In at-
tendance at the meeting were radio
and television service technicians
from metropolitan New York.

According to Mr. 8. M. Weingast,
“Precision” President, these Lecture-
Discussions and Live Demonstrations
are scheduled to be presented in ap-
proximately 110 cities throughout the
United States and Canada during
1953 with special eoncentration in
those aveas that are just receiving, or
are soon to receive their firat TV
stations UHF and VIHI"

Du Mont Ships TV Transmitters

As part of its “On  Schedule”
equipment delivery program for TV
broadecasters anxious to get on the air
quickly in 1933, shipmenis of more
than half a million dollars worth of
television equipment were made re
cently by the Television Transmitter
Division of Allen B. Du Mont Lubora-
tories, Inc.

Among the shipments of equipment
made from the Transmitter Division’s
headquarters at Clifton. New Jersey,
were the following:

Old Pueblo Broadeasting Co.
(KOPO), Tueson, Arizona. A 5 KW
VIIF television transmitter for Chan
nel 13 and complete agsociated station
and  studio equipment. Lynechburg
Broadeasting Corp.. (WLVA), Lyneh-
burg, Virginia. A 5 KW VHF trans-
mitter for Channel 13 and complete
associated station and studio equip-
ment. Cornhusker Radio & Television
Corp., (KOLXN-TV), Lincoln, Nebrus-
ka. A 5 KW VIIF trausmitter for
Chaunel 12 and complete associated
station and studio equipment, Pueblo

{Continued on page 20|
FERRUARY, 1952
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They'll read your super-
service story every monthi

Filled with ideas and recipes

y o Here's the
your prospects will want to keep
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ADVERTISING BUY!
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It's your personal
Christmas "
greeting, too ™

is truly the smartest advertising buy ever offered. But
don’t delay, the supply is limited! Order a couple of hun-

Here’s the hardest-sclling, custom-made Home Calendar
ever oflered to Radio-TV Service Dealers! It’s tailor-made

just for you! Features an appealing illustration painted
exclusively for Sylvania by a famous cover artist. Repro-
duced in full color and imprinted with vour nanie and
address.

Your prospects simply can’t overlook this calendar. It’s
flled with timely hints and valuable houschold sugges-
tions they’ll want to keep handy. And, every time they
turn the page they’ll be reminded of your dependable
service, skill, and experience.

Order now . . . supply limited! At only 1'%¢ per customer per
month (in lots of one hundred or more), this calendar

dred from your regular Sylvania distributor ... TODAY!
If he is out of stock, write to: Svlvania Electric Products
Inc.Dept. 3R-2202,1740 Broadway, N. Y. 19, N. Y.

SYIVANIA
N

RADIO TUBES; TELEYISION PICTURE TUBES; ELECTRONIC PROCUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS: PHOTOLAMPS: TELEVISION SETS
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BAY ANTEMN-
NA. The Model ZZ4A
has excellent gain and is
designed for suburban
areas. Model ZZ6A has
even greater gain and pro-
vides excellent all-channel
reception in near fringe
areas.

‘:—:: _’—:. v »
e TRIO

ZZ6H

NEAR FRINGE
MODELS

For near fringe arec recep-
tion, the Models ZZ6L dnd
ZZ6H are recommended.
Modei ZZ6L covers Chan-
nels:2 thiv 6, Model ZZ6H
is for Channels 7 thru 13.
Both antennas offer high
gain with patterns and
front-to-back ratias similar
to cut-to-channel yagis.

RIO

TRIO MANUFACTURING

‘with _’Sensaiional New

RIO ZIIC

TV ANTENNAS

ZRAG

Patent Pending

: From ultra-ultra fringe to metropolitan
- areas, the sensational new TRIO ZIG-ZAG TV Antennas
; are providing clear, enjoyable TV pictures.

Enthusiastic reports are pouring in from across
the nation, testifying to the high efficiency of
the new, exclusive TRIO ZIG-ZAG TV Antenna design.

Yes, results — not mére claims —

have made the TRIO ZIG-ZAG America’s

FRINGE MODELS
Models ZZ8L and ZZ8H

were designed for normal
fringe area reception cnd
provide clear, snow-free
pictures. Forward lobe pat-
terns and front-to-back ra-
tios are similar to a good
single channel, multi-ele-
ment yagi.

ZZ192L and ZZ16H are
stacked for all VHF Chan-

nel Reception

COMPANY J

RADIO-TELEVISION SERVICE DEALER @

ZZ8H

most wanted TV antenna!

ZZ16H

ULTRA FRINGE MODELS

The extremely high gains of the ZZ12L
and the ZZ16H models provide un-
equalled reception in ultra-fringe areas.
Model ZZ12L covers Channels 2 thry
6 and Model ZZ16H, Channels 7 thry
13. These two models when stacked, are
fed with only one 300 ohm line and pro-
vide ALL VHF CHANNEL RECEP-
TION. Line match is excellent and front-
to-back ratios are unusually high.

* To provide even greater strength, TRIO Antennas
now have stamped steel element clamps.

GRIGGSVILLE, ILLINOIS

FEBRUARY

1953
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zo DEMONSTRATE
AND TEST
D.C. APPARATUS

/A" BATTERY)

ELIMINATORS

For DEMONSTRATING AND TESTING
AUTO RADIOS
New Models . . . Designed for testing D.C.
Electrical Apparatus on Regular A.C. Lires.
Equipped with Full-Wave Dry Disc Type
Rectifier, Assuring Noise-less, Interfer-

4/ NEW MODELS
4 NEW DESIGNS

V' NEW LITERATURE
A" BATTERY ELIMINAIURS
DC-AC INVERTERS
AUTO RADIO VIBRATORS

See youn jobber on anite factory

American Terevision ¢ Ravio Co.
Quatity Products. Since 1937
SAINT PAUL Y, MINNESOTA-U.S. A

20
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TRADE FLASHES (contd.)

Radio Co., Ine. (KDZA), Pueblo,
Colorado. A 5 KW VHF television
transmitter for Channel 3 and com-
plete associated station aud studio
equipment.

Carpenter Establishes New Firm

Douglas H. Carpenter, nationally-
known authority in the electronics
field, has established the Summit
Engineering Company, it was an-
nounced recently. Principal products
will be newly designed, highly im-
proved television .antennas, partic-
ularly for THF-TV, and other elec-
tronic equipment. Main office and fac-
tory (now in full production) are at
3324 Main Street, Hartford.

Erie’s English Director Honored

Word has heen received from Erie
Resistor’s subsidiary in England, that
A. A Dyson, Managing Director of
Erie Resistor Ltd., has been included
in Queen
Houor's List to receive the Order of
British Empire.

William J. Doyle Becomes
| Mfrs’ Rep.

William J. Doyle, whose resigna-
| tion ag viece president in charge of
Isales of The Astatic Corporation,
Conneaut, Ohijo, became effective Jan-
uary 1, will begin operations as a
manufacturers’ representative in mid-
l January, with offices at 333 N. Michi-
gan Blvd., Chieago.

| Obituary

|  Carl H. Dicke, of New Bremen
Ohio, for years a leader in the electri-
| eal industry, died December 18, at
:Ol(l Mill Lodge, Medix Run, Pa. He
was 50 vears of age.

Mr. Dicke was board chairman of
Crown Controls Co., Ine, manufac-
turer of Pioneer and Tempmaster
{ temperature controls and Crown
Television Antenna Rotators.

His death of a heart ailment which
had curtailed his active business
career in later years, will be a great
loss to his many friends throughout
{ the industry.

IRC Opens

| The International Resistance Com-

pany, Philadelphia, continues to ex-
pand its facilities. In order to serve its
customers in the Metropolitan Chi-
cago area, and surrounding territory,
| TRC announces the opening of a
ﬁl_'hicago Sales Office, located at 4013
North Milwaukee Avenue, Chicago 41,
Illinois.

Chicago Sales Office

Elizabeth’s New Year’s |

So tiny yet so mighty in guarding

against voltage breakdowns! Spe-
cial dielectric materials developed
by ceramic specialists, safeguard
your initial-equipment or service
jobs.

Hi-Q line includes extra-severe-
service slug type ceramic capacitors
in 10,000 and 20,000 volt ratings;
disks in 7 sizes; feed-thru, stand-off,
tubular and zero-temperature-
coefficient capacitors. All illus-
trated, described and listed in latest
Aerovox catalog!

Ask your Aerovox distributor about
Hi-Q capacitors. Ask for latest
Aerovox catalog. Or write us.

PARRIRSTION

FOR RADIO-ELECTRONIC &
INDUSTRIAL APPLICATIONS
AEROVOX CORPORATION

NEW BEDFORD, MASS., U.S. A.

In Canada: AEROVOX CANADA LYD., Hamilton, Ont
Export: 41 E. 42nd St., New York 17, N, Y,
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To You,
Belden’s Golden Anniversary
Means

—product performance that
can come only from a “know-
how”’ that has grown through

actual service since the
inception of Radio.
—an ability. to co-oper-
ate in pioneering new
wires to meetorantici-
pateindustry’s grow-
ing needs.
In the years that
follow
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IMPEDANCE
MEANUREMENTY

by RUKFUS FP. TUNER

(Author—Basic Electronic Test Instruments)

A practlical article showing the service man how o do a job that has frequently

been a source of trouble to him.

This (reats a theorcetical problem on ““how (o do™

Ievel enabling the reader to make many basic measurements.

A.C.
VACUUM-TUBE
VOLTMETER

(E)

UNKNOWN
IMPEDANGE
A.C. Ac
INPUT AMMETER

T (1)

Fig. 2—Connections for the Volt.
Ammeter method oz Z measurement.

MPEDANCE is one of the most

important properties of eleetrical
circuits. Like resistance, impedance
is directly proportional to the voltage
drop across a component and inverse-
ly proportional to the current flowing
through it. Impedance is the total
opposition offered to the flow of al-
ternating current by a circuit or com-
ponent. It may consist of resistance
(R) only, or may be some combina-
tion of resistance and reactance,
capacitive or inductive or both. When
reactance is present in combination
with resistance, impedance (Z) is
the vector sum of resistance (R) and
reactance (X). Thus; Z=R=jX. The
presence of reactance makes impe-
dance frequency-dependent;

Some of the components and de-
vices ordinarily checked for impe-
dance include capacitors, choke coils,
transformer windings, relay coils,

rf coils, loudspeaker fields and voice
coils, motors, solenocids, and occa-
sionally combinations of these various
elements,

Impedance measurements are sim-
ilar to resistance measurements; ex-
cept that simple resistance measure-
ments usually, but not always, are
made with direct current, while im-
pedance always must be checked with
ac. In fact, the similarity is so great
that an ohmmeter specially designed
to operate with an applied ac, rather
than the usually dc voltage, might be
used under some circumstances as an
impedance meter.

Volmeter-Ammeter Method

Several methods of impedance
measurement are available to the ser-
vice technician. The simplest scheme
offering good accuracy is the woli-
meler-ammeter method. Thig is illus-
trated in Fig. 2. The voltage drop
across the unknown impedance is
measured with gc vacuum-tube volt-
meter, and the current through it
with an ac ammeter. For highest ac-

UNKNOWN
IMPEDANCE
A.C. INPUT
(Accurately-known A.C. =
voltage, AMMETER
E) I)

_E

Fig. 3—Connections for Ammeter
method of Z measurement.
curacy, the voltmeter resistance must
be high and the ammeter resistance
low. Impedance (Z) is ealculated from
the voltage (E), in volts, and the

current (I), in amperes: Z=E/I.
Fzample: A coil is checked by the
voltmeter-ammeter method. The am-
meter reads 500 milliamperes (0.5
ampere), and the v.t. voltmeter 0.3
volt. What is the impedance value?
Here, Z=E/1=0.5/0.3—=1.66 ohm.
The applied ac test voltage may be

Ry

Y

o TB
s

OouUTPUT
METER

VARIABLE-OUTPUT
OSCILLATOR

AUDIO AMPLIFIER
OR RADIO RECEIVER

Fig. 4—Set up for measuring Z by the Network method.
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Fig. 1—A typical, inexpensive com-

mercial set up for accurately de-

termining impedance. Refer to sche-
matic in Fig. 5.

of any frequency required for the
measurement. But frequencies higher
than about 3000 cycles seldom are
practical in this method because of
errors caused by high-frequency leak-
age in the circuit and instruments. If
impedance iz to be checked at several
frequencies, the response and aceuracy
of the two meters must be good
throughout the desired frequency
range. The voltage source itself must
have a low impedance. to prevent error
due to the impedance in series with
the unknown. Otherwise, the source
impedance value must be subtracted
from the caleulated value of the un-
known.

The voltmeter-ammeter method of
measuring impedance has the advan-
tage of relative simplicity. It makes
vee of standara instruments which
can be found in the average shop and
small laborators, and these instru-
ments need not be tied up beyond the
length of time required for the test.
It has the disadvantage, however, of
being unsuitable at high frequencies
becuuse of “feedthrough” of the test
signal by stray capacitances. This
stray coupling can be minimized to

gome extent by the use of elaborate
shielded between the parts of the set-
up. At the conimon test frequencies
of 60, 100, 400, and 1000 cycles, no
trouble due to this cause need be ex-
pected.

Ammeter Method

A variation of the scheme just de-
seribed is the ammeter method (See
Fig. 3), so called because an ammeter
or milliammeter usually is the only
instrument required. Here, the volt-
meter is omitted, the test voltage be-
ing supplied by a source of accurately-
known ac voltage. Impedance is de-
termined from the known voltage and
the measured current, as in the pre-
vious method: Z=E/I.

Example: A choke is checked by the
ammeter method, using as the test-
voltage source an audio oscillator
rated ut constant 2 volts output. The
ammeter reads 100 wmicroamperes
(0.0001 amp.). What is the impedance
value?

7.—=E/1=2/0.0001=20,000 ohms.

This scheme has the advantage that
only one meter is needed. Its accuracy
is dependent, however, upon the close-
ness with which the test-voltage value

CALIBRATED
VA RIABLE\fESISTOR

UNKNOWN IMPEDANCE

] z I

T

| I

A.C.
INPUT

Q| ..
VACUUM -TUBE

VOLTMETER

X

Fig. 5—Series-Resistance method—Set up pictured in Fig. I.
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is known and may sutfer considerably
from hidden voltage tluctuations.

Both the voltmeter-ainmeter and
ammeter methods are used frequently
by audio techniciansg having occasion-
al need to check voice coils, chokes,
capucitors, and resistors at audio fre-
quencies.

T-Network Method

Fig. 4 illustrates a substitution
method of impedance measurement
with a simple T-network. This method
is applicable to both audio and radio
frequencies.

In this scheme, u T-network is
formed by non-inductive resistors RI
and R2 and the component which is
connected to terminals A and B. The
signal source is an audio oscillator
for af impedance measurements, or
an rf oscillator or signal geuerator for
rf measurements. The signal source
must have continuouslv-variable out-
put voltage and must have some
method of output voltage indication
such as an output meter or ealibrated
attenuator. The detector may be any
convenient small audio amplifier for
af measurements, or a small radie re-
ceiver for rf measuremeuts. This de-
tector must be provided with an out-
put meter, as shown in Fig. 4.

Resistors BRI and K2 must be non-
induetive. They can be ordinary 1-
watt carbon units. For impedance
measurements up to about 100 ohms,
they can be 1000 ohms each. Their
value should be increased when check-
ing higher impedances. Tt is advisable
that BRI and K2 each have a resistance
equal to approximately 10 times the
highest impedance to be measured.

The following procedure is followed
in checking impedance by the T-net-
work method. (1) Conuect a 10-ohm
non-induetive resistor temporarily to
terminals 4 and B. (2) Adjust the
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oscillator output to obtain a conven
ient reading of the output meter of
the amplifier or receiver. The best
reading will be in the upper third of
the meter gecale. (3) Record the cor-
responding reading of the output
meter or attenuator in the osecillator
as K1, (4) Remove the 10 olim resistor
from the T-network and conneet the
unknown impedance, in its place, to
terminals A and 5. (5) Reset the
oscillator output carefully until the
same reading as before is obtained on
the output meter of the :nplifier or
receiver, (6) Record the new reading
of the output meter or attenuator in
the oscillator as £2. (7) Determine
the unknown impedance (Z, in ohms)
by means of the equation Z=10 E1/E2.
Example: A capacitor is checked by
the T-network substitution method,
The circuit is set up with a 10-ohmn
resistor and the oscillator output is
adjusted to 15 volts (E1 for a suit-
able refcrence deflection of the de-
tector output meter. The ecapacitor
then is connected in place of the 10-
obm resistor, and the oscillator volt-
age must be reduced to 0.5 volt (E2)
to restore the detector output meter
deflection to its initial value. What
is the impedance of the capacitor?
Z=E1/E2x 10 = 15/05x10=30x 10
=300 ohms.

Whea using the T-network method,
connect the network to the oscillator
and detector (amplifier or receiver)
by means of the shortest possible
leads.  When checking impedance
higher than 100 ohins, it may he con-
venient to employ a “setup” resistor
having some value higher than 10
ohms. This new value (which need
not he an even nuwmber of ochms) must
be substituted for 10 in the equation
for impedance culculation.

Series-Resistance Method

The series-resistance method, or
some variation of it, is the scheme
usually employed in eclectronic labora-
tories for the acecurate measurement
of impedance at audio frequencies.
This method is illustrated in Fig. 5.
A typieal setup employing the scheme
also is shown in Fig. 1.

The series-resistance method ve-
quires an accurately-calibrated va-
riable resistor (R) which may be a
resistance decade box, as shown in
Fig. I, or may be a rheostat provided
with a direct-reading ohms dial. The
variable resistor is connected in series
with the unknown impedance (Z) and
4 source of «c test voltage at the de-
sired frequency. The voltage source
may be an audio oscillator, as shown
in Fig. 1. An a¢ vacunm-tube volt-
meter is arranged with a single-pole,

double-throw switeh (8) for reading
at will the voltage drop across either
the resistance or the impedance.

To check an impedance by the se-
ries-resistance method: (1) Throw
switch § to its position I, and adjust
the ac test voltage to give a good
detleetion of the wfvm. This deflection
shows the voltage drop (E.) across
the resistor. (2) Throw switeh S to
position 2, now observing the voltage
drop (I.) aecross the unknown im-
pedanee. Note the difference between
the values of K. and E:. (3) While
throwing switch § back and forth be-
tween its two positions, slowly adjust
resistance R until there is no change
in the v. t. voltmeter reading as the
awitch setting is shifted. (4) At this
point; the voltage drop E. equals the
voltage drop F:, and the unknown im-
pedance (Z) is equal to the setting
(R) of the calibrated variable resistor.
The impedance value thus is read
directly from the setting of the resis-
tance dial or scales. Impedance values
can be measured as accurately as the
calibration of the variable resistance.

It is desirable to kecp the test volt-
age a8 low as possible when using the
series-resistance method, in order to
prevent excessive current flow through
the resistance and impedance in se-
ries. If a vacuum-tube millivoltmeter
is available, the signal may be reduced
to & few millivolts and there will be
no danger of damaging either the
calibrated resistance or the impedance
under measurement. An inexpensive
Heathkit Model AV-2 audio vacuum
tube millivoltmeter, Model DR-1 re-
sistance decude, and Model AG-8
audio generator are shown in the
series-resistance setup in Fug. I, This
arrangement permits the measure-
ment of impedance from 1 ohm to
99,999 ohms in accurate 1-ohm steps
and at frequencies from 20 cycles to
1 megacycle.

If a resistance decade box or direct-
reading rheostat i3 not available, an
uncalibrated rheostat may be used in
the following manner: After the cir-
cuit is “balanced”, remove the rheo-
stat carefully from the circuit without
disturbing its setting and read its re-
sistance with an accurate ohinmeter.
The unknown impedance then ig in-
dicated by the ohmmeter reading.

The series-resistance method of im-
pedance measurement lhas the advan-
tage of simplicity and high accuracy.
Balaucing the circuit is the easy
operation of adjusting the resistive
element only for equal voltage drops,
and determining the impedance is
reduced to merely reading the resis-
tance setting.
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Erxample: In a series-resistance im
pedance-checking setup employing a
resistance decade box, the wtvm de-
flection is stabilized when the decades
of the box are set to the following
values: 1 thousand, 8 hundreds, 5
tens, and 4 units, What is the un-
known impedunce value? Ans. 1354
ohms,

I the series-resistauce method, un-
like several other methods of impe-
dance checking, the accuracy of mea-
surement is independent of the impe-
dance of the test-voltage source.

No article on impedance measure-
ment for the service technician would
he complete without some remark con-
cerning the mistaken idea that a de
ohmmeter, such as is incorporated in
radio test meters, can be used to check
impedance. There are service dealers
who feel quite positive that a resis-
tance check will indicate true im-
pedance if the ochmmeter reading is
multiplied by some factor. Further-
more, they contend that they have
had it “come out okay” and often can
perform an almost convincing demon-
stration, the results of which we
hasten to assure you are due strietly
to coincidence.

The instances of this so-called
proof are happy coincidences of a
chance relationship between the d-
resistance of a transformer winding
checked and its inductance. This
fallacy can be understood readily
when we consider that the same value
of inductance can be obtained with a
high-resistance and a low-resistance
coil; but, due to the difference in
resistance values, the impedance of
these two coils would be different.
Also, different values of inductance
(and therefore impedance) might be
obtained with coils having the same
de resistance!

In the normal servicing of electron-
ic equipment, it often becomes neces-
sary to measure impedance and you
will want a check of good accuracy.
When this occasion arises, use one of
the methods described in this article,
the selected method depending upon
whieh instruments you own and can
detail to the job.
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IV

SYMPOSIUM
SERTEN— No. 2 o

This is a continuation of the Symposiam article featured in the January

issue.

Specific application of the primciples discussed previously is shown

in the various commercial units deseribed here.

UHF CONVERTERS

General Electric Translator

Designed to cover the UHF-TV
band in its entirety as with most
UHF-TV converters, the General
Electric translator Model 101 is shown
with its inter-connection in Figure
10. The existing VHF antenna is
tied to the VHF antenna terminals
on the UTHF translator. A separate
UHF antenna and transmission line-
lead-In (assuming a separate antenna
is needed) is tied in to separate UHF
antenna terminals on the translator.
A short section of transmission line
connects the standard antenna ter-
minals of the VILF receiver to a third
set of terminals on the translator.
There is a power outlet on the back
of the translator into which the
power line of the VHF receiver is
attached. The converter power cord
is plugged in to a standard wall outlet
and its supplies AC power for both
the translator and the standard tele-
vision receiver.

There are two controls on the
translator; one is the tuning control
and the other is the selector switch.
In the “OfF’ position of the selector
switch, no power is supplied to either
unit, in the “VHF” position, the
standard television receiver is sup
plied with power and the VHF an-
tenna lead-in passes through the
translator to the antenna terminals
of the standard receiver. Filament
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power alone is applied to the UHF
translator while the switch is in this
position (so as to allow warm-up and
minimize drift when the translator
is turned on.) In the “UHF” position,
filament and plate supply to the trans-
lator are both on and the standard
television receiver is operating. The
UHF antenna is now connected with

VHF { TELEVISION
ANTENNA RECEIVER

N=am

TRANSLATOR .

| L umFor || o N

L

Fig. 10—Connections for wiring GE
U-H-F converter to TV receiver.

the translator and the output from
the translator on the appropriate VHF
channel is supplied to the VHF tuner.
Thus in this position the UHF signal
passes through the translator where
it is converted to a VHF gignal and
then passed to the VHI television
receiver. A fourth or “light” position
of the selector switch turns on the
pilot light for the translator allowing
for aceurate tuning. So that the pilot
light will not be a distracting element
to the viewer, it is on only in this posi-

tion, allowing the station to be tuned
in after which the selector switch is
turned back to the “UHF” position.

A schematic diagram of this trans-
lator is shown in Figure 11, the an-
tenna terminals discussed above may
be identified from the schematic.
Parallel wire transmission lines are
used for frequency adjustments; one
tunes the oscillator circuit and the
second tunes the input. These are
capacitively loaded transmission lines
whose turning is accomplished by
means of sliding shorting bars. There
are adjustments, which are C-5 and
C-21, for tracking purposes, It will
be seen from the schematic that rather
than directly going to ground, the
short circuited ends of the transmis-
sion line tuning elements are resis-
tively loaded using two resistors
whose junction is grounded.  This
prevents the unused portion of the
transmission line tuning element
from being resonant. A resonant con-
dition here would “suck” energy from
the desired resonant circuit; the re-
sistive loading acts to damp out any
oscillation which would be present
in the “unused” portion of the trans-
mission line tuning element.

A self-contained power supply is
used with this unit which prevents
loading the power supply of the exist-
ing television receiver. A 6AF4 is
used for the local oscillator with a
IN72 erystal mixer. In common with
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Fig. I |—Schematic Diagram of GE Converter.

most UHF conversion systems, there
is no rf amplifier. A 12AT7 is used
as the if amplifier: the input is to
the cathode on pin 3. The grid of
this section is at ground potential and
it operates as a grounded grid am-
plifier. The plate output is capacitively
coupled to the grid of the second
amplifier on pin 7. Output is taken
between plate and cathode and in-
ductively' coupled to the 300 ohm
output going to the standard tele-
vision receiver.

Figure 12 illustrates the location
of parts on this translator. The drive
serew for the transmission line tuning
elements is shown to the left and the
trimmer adjustments for tracking
mentioned above are also indicated.
The coupling adjustment L-10 adjusts
the coupling between the if amplifier
stages.

Kingston Products Converter

A simple and complete basic tuner
manufactured by the Kingston Prod-
ucts Corporation is shown in Figure
13, The three controls are: 1. Station
selector, 2. Fine Tuning and 3. Off-
On Power and antenna conversion
switch. The over-all cabinet dimen-
sions are BY%th inches wide, 534 inches
high and 4% in. deep. The schematic
of this unit which doesnothave its own
power supply ie shown in Figure 14.
There are two tuned transmission
lines, one for the local oscillator and

one for the pre-selector. The trans-
mission lines are shaped in a radius
and tuning is accomplished with
silver plated sliders. The entire tuner
shown in Figure 15 without the cover
and in Figure 16 with the cover may
be used as u self-contained unit with
its built-in power supply allowing it
to be used with any television receiver.
Taken alone, the tuner unit may be
added to an existing television re-

SLIDE ROD
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G2t
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RI4

\ 3
ADJ. SPRING MOUNT BLOCK
|CONTACT SPRING
MX-205

INS. POST

3.POSITION: U.H.F.
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8 U.HF.

ER

)
SWITCH SI-A. TO BE"OFF* IN -
POSITION 18 "ON IN POS. 234, e
SWITCH SI-B: YO BE "OFF" IN
POS.182 B8°ON" IN POS. 384, SI*B SI-C

ceiver utilizing the already present
receiver power supply.

The oscillator and pre-selector lines
are made from % inch wide curved
parallel strips of silver plated braass.
Tuning principles are the same ag
those discussed earlier in the article.
The tracking problem is made simple
by using two trimmer condensers one
for the high frequency end and the
other for the low frequency end. These

POWER TRANSF. i1SOL. TRANSFE
T2TP-3I12 TI
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Fig. 12—Tube, trimmer and component location of GE Converter.
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Fig. 13—Kingston U-H-F Converter
in cabinet.

trimmers are virtually independent.
The pre-selector circuit uscs a half-
wave transmission line with a crystal
mixer directly coupled to the shorted
output end and the antenna mutually
coupled to the input end of the lines.
The oscillator uses a 6AF4 vacuum
tube, capacitively coupled to a quarter
wave short eircuited line.

When the VHF receiver is tuned

Zenith UHF-TV System

It is possible to obtain UHF-TV
reception with the standard VHF
receiver through the use of a channel
strip provided the VHE television re-
ceiver uses n turret tuner. This type
of reception pioneered by Zenith,
among others, has been successfully
demonstrated. The receiver local os-
cillator operates below the high chan-
nels and above the low channels re-
ducing the range required of the
oscillator. A symmetrical band pass is
necessarily used because the relative
pogitions of the sound and picture
carrier are inverted.

In Figure 17 a block diagram of the
VHF conversion system is shown in
part A; a block diagram of the UHF
convergion system is shown in part
B of the same figure. In the first case,
the 6CB6 is used as an RF amplifier,
the BAG5 is the mixer and the 6C4 is
the local oscillator. As the tuner is

iH—

1
f
1
!

S N P S =S SRR W T =,

= S —— | P

| CIRCUIT DIAGRAM

UHF TUNER
MODEL. 3-3

Fig. 14—Schematic of Kingston Converter.

to Channel 10 the local oscillator tunes
from 275 to 695 megacycles. Plate
voltage is shunt fed through series
chokes with by-pass condensers used.
Warm up drift is atablized after ap-
proximately five minutes of operation.

A cascode IF amplifier is used with
its inherent low noise; the double
triode is 8 6BK7 which amplifies the
output of the mixer and provides ad-
ditional selectivity. The band width
of this IF amplifier is great enough
to allow mixed tuning and drift while
preventing any serious amplitude dis-
tortion since the band width is ap-
proximately T megacycles. A 300 ohm
output is supplied to the standard
VHF antenna terminals of the exist-
ing receiver.
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turned from channel to channel, dif-
ferent channel strips are used and fine
tuning adjusts the oscillator frequency
over a small range.

In the case of UHF operation, a

with

Converter
cover plate removed.

Fig. 15-=Kingston

Fig. Converter with

i6—Kingston
cover plate in place.

special channel strip is inserted on
an unused local channel. Only the
oscillator functiong as it did original-
ly. A crystal mixer is used whose input
frequency for mixing is obtained from
a second crystal which actg as a fre-
quency multiplier. This means the
6C4 local oscillator signal passes
through a stage of frequency multi-
plication then through the mixer. The
original RF amplifier tube, the 6CB6,
is changed to an IF amplifier as is the
6AG5 which formerly functioned as
the mixer. In this way, there are ef-
fectively two amplifier stages after
mixing. All of the parts necessary to
convert part A in the figure to part B
in the figure are contained in the
compact UHF channel strip. Since
there are no additional vacuum tubes
used, there is no additional drain on
the power supply.
RCA-UHF-TV Converter

The Radio Corporation of America
ja one of the pioneers in UHF-TV
and as a part of the National Broad-
casting System experimental UHF
television program, several different
models of converters have come into
use. Figure 18 ig a schematic of a
gpecial experimental converter de-
signed to be used as a part of the
experimental program at Bridgeport,
Connecticut. Input to the tuner is by
means of 75 ohm coaxial line coming
from the antenna; output of the tuner
is at 21 megacycles so that the output
signal can be applied directly to the
I-F frequency remains constant, the
receiver. A high-pags filter which is
a printed circuit is used as a part of
the input with a cut-off at approxi-
mately 500 megacycles. The use of
such a filter as in Figure 19 prevents
interfering signals below this fre-
queney from interacting with the TV
signals. This filter feeds a 6J4 triode
acting as a grounded grid RF ampli-
fier. This tuner which operates on a
double superheterodyne principal has
a 6J6 as the first oscillator and mixer.
The output of this stage is a 135
megacycle signal.

Two 6AGH’s are used for the first or
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high frequency I-F amplifier. As this
IF frequency remains constant, the
second osecillator need not be tuned.
This second oscillator mixer, again a
6J6, heterodynes the incoming signal
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Fig.
System.

17—Block diagram of Zenith

A. V-H-F conversion system
B. U-H-F conversion system

Fig. 18—RCA U-H-F Tuner schematic.

and produces a standard 21 megacycle
IF output.

As shown in the schematic drawing,
the I-F amplifier of the VHF receiver
may be connected to either the VHF
tuner or the UHTF tuner with this in
mind: a converter of this type could
be mounted on the televigion chassis
g0 that there would be two tuners; one
for the UHF band and one for the
VHF band. This would, of course, be
a transitory stage since eventually re-
ceivers covering both bands will be
needed.

Tuning elements of this converter
do not operate over the entire range
although it is apparent with slight
changes in design, they could. How-
ever, it appears that these tubes would
not give adequate performance as RF

o
//

INSERTION LOSS - DB

\‘P—\_/—\

FREQUENCY IN MERACYCLES

Fig. 19—High pass filter character-
istics of RCA tuner.
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amplifier over the entire band.

The tuning strips in Figure 20
which are used are very thin strips
of copper foil mounted on bakelite
tubes. Thig piece of copper represents
something less than a full turn and
its shape is tapered in this manner in
order to provide proper tracking. The
frequency is varied as the slug is
moved in or out by the attached
threaded screw. Since even a short

CoiL
FORM

v
LE

SLUG IS
INSERTED HERE\

1 </

C:OPPER FoiL
[:__'_,L:/\]

20—Detail of U-H-F- tuning
element used in RCA tuner.

Fig.

section of straight wire has appreciable
reactance at UHF, these coils act as
inductances and their electrical
equivalent is a slugged tuned coil
having a number of turns.

This concludes the Symposium article
on Ultra High Frequency Converters.
Another Symposium articles will appear
in the Mareh Issue.
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SEE if you can find the trouble in
defective TV receiver which is
being serviced on the bench by taking
part in this trouble-shooting quiz.
Answer each question before going on
to the next one. If there is more than
one correct answer, designate each one.

TYPE OF RECEIVER: RCA
Chassis KCS47B, transformer low
voltage power supply, Hyback high
voltage system, split sound (sound
taken off after the second video i-f
stage).

TROUBLE: lLow and distorted
sound; complete loss of syne both
horizontally and  vertically; the
jumbled pix information (contrast
level) appears normal.

1. As usual, controls are manipula-
ted to determine the effect on the
trouble. The volume control at maxi-
mum cannot increase the sound level
to normal. Both hold controls have no
effect on synchronizing the picture.
The brightness control cannot blank
out the picture even at maximum
counter-clockwise rotation. The ae-
tion of the contrast control appears
normal—although the "picture is not
syneed, the pix information evidently
becomes darker and lighter as the con-
trast control is rotated in either direc-
tion. These indications are noted on
all active channels.

On the basis of the information on
the screen, from the speaker, and from
rotating the controls, the defective
section(s) probably is (are):

LOOKING

)
TROUBLE?

No.

11

by Cyrus Glickstein

Low voltage power supply
Video strip (video i-f ampli-
fiers, video detector, video
amplifiers)

Sound strip (sound i-f ampli-
fiers, discriminator, audio
amplifiers)

Front end (r-f amplifier, oscil-
lator, mixer)

T

Syne circuit (syne amplifier,
syne separator)
9

Although there are several dif-
ferent troubles, it is reasonable to as-

sume, until proved otherwise, that
there is one common cause. The see-
tion most likely to be defective is the
low voltage power supply. The trouble
may be either in the power supply
proper or in one of the voltage feed
lines connected to the power supply.

Since a defective tube may some-
times short out part of the supply
voltage, it is advisable to substitute
tubes in the affected sections before
proceeding with further trouble-shoot-
ing. Tubes are substituted in all the

V118 V119 P102-F @ (‘? @ @ L NG
6AVE 6K6 GT REAR Aﬁg;o M M M i =
VIEW -
1EMUOID ci92 s ) QUTPUT 375v. 250V 120V, 5.5V, BRICHT.
> i +5aay, | TRANSF. :
: ! CONT.
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: a"
--=—d vef
AM.
SPEAKER
@ w
C180 | » > miwx
R1983 R
270 330 3 :'g"? 1 L-cana
K O <] 35mFD.
vi20 /
+250V.  +120V. +375V. ¢ _-5U46 !
Y 3 coza A "RecT. + 17CP4
5 1 vi14 ¥ 12,000 KINESCOPE
"
3 v.
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13k 10K
~©
+375V. +120 V. I
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]
R138 R185 !
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047

Fig. |—Partial schematic of RCA chassis No. KCS47B, 1.v. power supply and audio.
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circuits which might be faulty—low
voltage rectifier, audio strip, video
strip, syne circuit. No improvement
is noted.

At this point, the most helpful
methods for localizing the trouble
further are:

a. Scope check to find the defec-
tive stage

b. Disturbance tests

e. Signal injection (signal gen-
erator)

d. Voltage cheeks

e. Resistance checks

3. Voltage checks at key points in
the circuit help determine whether
the trouble is in the low voltage svs-
tem. The following voltages are read
at the indicated points of the voltagze
divider across the low voltage supply,

Fig. 1:

Designated  Schematic Measured
Point Value Value
#1 + 55 v + 15 v
#2 +120 v + 45 v
#3 +250 v +218 v
#4 +875 x +335 v

The most likely point to check

further for the defect is:

a. + 5.5 v line
b. 4120 v line
c. +250 v line
d. +875 v line
e. Transformer and rectifier cir-

cuit of low voltage supply

4. The trouble seems to be localized
on the +120 V line. This is indicated
by the greatest difference between the
normal and actual voltage values. The
trouble may be in the filter condenser
at the +120 V junction of the voltage
divider or in one of the stages feeding
off this line. To localize the point at
which the defect is located, the con-
denser at the <4120 V junection
(C213B), and the connections at A,
B, C, and D, Fig. 7, are unsoldered
one at a time. After each connection

300v.
RS
1K
—> 250V.
R4
-_—
-_—
el 200V,
i
—1
— 100 V.
50 V.
= (a)

}—) 300 V.

232 V.
164 V.,
27 V.

13.5Vv.

(b)

,.1”'_

Fig. 2—(a) Simplified series voltage divider circuit. (b) Restribution of
voltages caused by partial short.

is unsoldered, the voltage at the 4120
V point on the divider is remeasured.
No marked change is noted and each
line is reconnected until D ig unsolder-
ed. The voltage reading rises con-
siderably closer to the normal value,
indicating trouble along this line.

Power is turned off and resistance
readings are taken along this line.
Resistance measurements are normal.
The line is resoldered to the -+120
V point and further voltage measure-
ments are made at the cathode and
grid of the GK6, audio output stage,
since this ecircuit is returned to the
4120 V line (Fig. 1). The following
readings are obtained:

Control grid 6K6 — 42 v
Cathode 6K6 — 49 v
Junction of R200

and R217 — 40 v
+120 v point — 45 v

On the basis of these readings, the
fault most likely is:

Fig. 3—Resistance readings are: (B-+)-7K, (B)-8K, (C)-23K, (D)-1K, (E)-2K,
(F)-3K, and (A)-150 ohms.
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a. Leaky coupling condenser
Cc182

b. Filament-to-cathode short in
6K6, audio output tube

c. Grid return resistor RI99 de-
creased in value

d. Leaky cathode bypass conden-
ser 0213C

e. Open cathode resistor R200

l. a

In cases of multiple troubles, it
is usual to suspect the low voltage
power supply—the power supply prop-
er or one of the bus lines feeding off
the supply. A low voltage defect is
likely to affect more than one section
of the receiver, though this is not
always true. This discussion applies
particularly to receivers with trans-
former-type low voltage power sup-
plies. Some older TV receivers with
series filaments also give rise to
multiple troubles when one filament
opens up. In these receivers, however,
a glance inside the cabinet discloses
several tubes with unlit filaments and
the cause of the multiple symptoms
is evident.

The most obvious case of trouble in
the low voltage supply is no pix, no
raster, and no sound although all of
the tube filaments light up. However,
there are many trouble symptoms—
showing up singly or in combination
-—which are due to defects in the B+
supply. The symptoms from a given
trouble depend on the receiver model
and the circuitry.

A swmall drop in B+ voltage may
cause merely a somewhat narrow pie-
ture which is too small to fill the
mask horizontally or may eause both
insufficient width and height. This
small decrease in B+ voltage may be
due to low emission in a rectifier tube
or high internal resistance in a sele-
nium rectifier. The same effects can
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AT GRID

=

(b) EQUIVALENT CIRCUIT

Fig. 4—Effect of meter on R.

be produced by a drop in line voltage.
Before any trouble-shosting is done
in a home because of these symptoms,
the line voltage should be checked.

Other troubles which may be caused
by a defective low voltage power sup-
ply are:

a. Tearing aund pulling in the
center of the pix plus a large
loss in contrast (open power
supply filter condenser);

h. Horizontal and vertical jitter-
ing (defective power supply
filter condenser) ;

¢. Vertical foldover (weak recti-
fier tube);

d. Insufficient brightness
B+).

All of the troubles listed above can,
of course, be caused by defects in
other circuits. In all cases where the
power supply may be at fault, it is
advisable to change the rectifier tube
as one of the first steps in trouble-
shooting. This is to guard against
spending a good deal of time hunting
trouble in other parts of the receiver
then finding that a defective rectifier
tube is the cause.

Since a defective tube in another
part of the receiver may cause a short
or partial short on one of the B+ feed
lines, it is advisable to change tubes in
all of the affected stages before pro-
ceeding with further trouble-shooting.

(low

In the receiver being serviced, the
video information, though jumbled
because of loss of sync, is contrastly.
not snowy. This indicates the signal
amplitude is normal and there is no
visible loss of signal strength through
the video strip. This in turn indicates
the defect is not in the front end or
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the video strip. A defective front end
or first or second video i-f stage might
cause a weak signal, giving low sound
and weak video. A weak video signal
might in turn account for poor syn-
chronization. However, since the video
level appears normal and there is, in
addition, still another trouble—loss
of control over brightness—a defect
in the front end or video i-f stages is
not a likely possibility.
2.d, e

To check troubles along a conmmplex
voltage divider and the associated
feed lines of the low voltage power
supply, voltage and resistance checks
are most valuable. Scope checks are
most useful in signal tracing video
signals in the video detector and video
amplifier circuits, sync signals in the
syne ecireuits, and sawtooth voltages in
the sweep circuits. Signal injection
can he used to check the front end,
video and audio strips. Disturbance
tests are most useful for localizing
dead stages, especially in the signal
circuits. The problem in this receiver
is not to find a dead stage but the one
which is functioning incorrectly.
3b

The readings indicate trouble at
the 4120 v point, since the output at
this point is off much more percent-
agewige than at any higher point on
the divider. A uscful working rule
for finding the defective point along
a voltage divider is to note the points
which are furthest off from the cor-
rect readings. Select the highest read-
ing in this gronp and check the line
where this reading was made. This
procedure is recomnended on the as-
smmption that a short or partial short
at any intermediate point along =2
divider usually throws off the voltage
at that point and at all points below
more than it does the voltage readings
higher on the divider.

The Circuit Simplfified

This is illustrated in Fig. 2, showing
a simplified example—a series voltage
divider across a 300 v battery. (In
TV low voltage power supplies, the
voltage divider and stages form a
complex series-parallel eircuit.) The
original voltage distribution in the
simple series divider is shown in
Fig. 2a. Now suppose a partial short
of 500 ohms, represented by Ra, is
placed from the +100 v point to
ground. This value of resistance now
parallels the two low resistors on the
divider, R! and R2.

The voltage along the divider is
redistributed, based on the new values
of resistance in the cireuit. The new
voltages which would be measured are
shown in Fig. 2b. Note that the
highest point on the divider where the
readings are ofl the most is the point

6K6

+120V.
. & (a)
6K6
AUDIO
___“___. ouTPUT
g R199
470K
(b)
+120 V.

Fig. 5—Measuring grid voltage with
low resistance meter.

at which the partial short (Be to
ground) is connected.

This example assumes the full B+
output of the supply remains un-
changed. Under practical operating
conditions, the B+ output drops when
a heavier load (a short or partial
short) is placed anywhere on a power
supply. This drop is reflected all along
the divider. However, the rule still
holds. In addition to the general drop,
there is a further redistribution of
voltage because of the chamge in re-
sistance relationships. The highest
point on the divider at which the
greatest voltage change is measured
is the point to check first.

When the output of the whole B+
system is low and each point on the
divider is equally low in direct pro-
portion, then the trouble is probably
either in the power supply proper or
along the feed line connected to the top
(most positive output) of the B+ sup-
ply. Tf there is some difficulty in de-
termining where the trouble is origi
nating, it is a good practice to sep-
arate the power supply from the load
—stages feeding off the supply—and
to measure the output of the supply.
Towever, to get a valid check, it is
necessary to place an equivalent load
across the supply—a 3K, 20 watt re-
sistor, for example. Normally, any
power supply voltage goes up when
the load is removed and a mno-load
check will not indieate clearly whether
the voltage output of the power supply
ia normal. Furthermore, if the power
supply is good and the load is removed,
the ontput voltage may go high enough

[Continned on page 68]
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A discussion of the theory of Intercarrier Sound in the modern TV

D SYSTI

I'\

by LEONARD LIEBERMAN

PART 1

receiver,

its advantages and its shortcomings. A comparison of former methods of sound
take-off with a complete (echnicai analysis of the factors involved.

HE sound system in the American

Television System consists of a
frequency modulated carrier which is
4.5 mes higher than the amplitude
modulated video carrier. After it is
received and converted in the receiver
into an I-F signal (Fig. I), it is am-
plified. In the earlier model TV sets
and in some of the current ones, this
signal is taken off after the convertor
or one of the composite I-F amplifiers.
It is then fed to a separate sound I-F
system.

Since 1948, this split sound system
has declined in favor of the inter-
carrier sound system. In this system,
both the video and sound I-F are
amplified in one if. string. These
are applied to the video detector. The
video detector is a non-linear device.
It can, therefore, be used as a mixzer
and second converter. The resulting
output is fed to an I-F strip tuned to
a 4.5 mes.

After the sound i.f. signal is ampli-
fied, it is fed to a detector. The de-
tected output is then taken off into an
audio-frequency amplifier and then fed
to an audio output tube.

Some F.M. Theory

In order to more clearly understand
the problems which arise in the re-
ceiver sound system, a review of basie
F.M. theory is now in order. The
foundation of an F.M. system consists
of an oscillator whose tuned ecircuit
is so set up that the oscillator fre-
quency or phase can be varied by an
amplitude modulated system. This de-
vice is applied not only to radio trans-
mission, but is the basis of some of
the serviceman’s equipment. The
video sweep generator for instance, is

6 08.

"T~PICTURE
CARRIER

SQUND
CARRIER
o

(a)

i SOUND
PICTURE CARRIER
CARRIER 5
——4.25 MC~——>]
> s me.

Fig. |—a. Actual I-F curve. b. ldeal
I-F composite curve.

an F. M. device. So are the sweep sys-
tems used in most oscilloscopes. As a
matter of fact, the sweep generator is
an excellent model for examining how
an F.M. system works.

Most of the common types of sweep
generators, consist fundamentally of
the following: an oscillator tube and
associated circuits, a frequency vary-
ing device an amplifier section
and an output section (Fig. 2). The
oscillator section is generally a stand-
ard oscillator with a tuning con-
denser across the tuned circuit.
In addition, another condenser is
connected in parallel with the tuned
circuit. The second condenser is
mounted on a device which ecan vary
the condenser’s capacity.

RADIO-TELEVISION SERVICE DEALER @ FEBRUARY, (953

The frequency varying device is
usually a sweeper or a driver unit.
The condenser is very likely to be &
plunger device so arranged that as it
is pushed or pulled past the rest point
the capacity changes. As a sine-wave
signal of 60 cycles is applied to the
driver voice coil, the diaphragm and
the connecting rod to the plunger
will move in and out.

The oscillator’s frequency will then
increase and decrease in equal amount
as the plunger moves in and out from
its center position. The maximum
deviation will occur, of course, as the
peaks (positive and negative) of the
sine-wave. By increasing the amount
of signal fed to the speaker voice coil
the amount of deviation can be set.
The rate at which the frequenecy is, of
course, a function of the frequency of
the driving sine-wave.

There, in a nutshell, are the basic
elements of an F.M. signal. The
amount of center frequency variation
(usually called deviation) is a function
of the input amplitude. The rate at
which this frequency varies is a fune-
tion of the input frequency. The last
basic item of note is that the oseillator
output is of a constant amplitude.

Tt i1s obvious that the driving volt-
age does not have to be a sine-wave
but can be an audio signal. It is also
obvious that the frequency varying de
vice does not have to be mechanical
As a matter of fact, in broadcast
transmissgions it is mever mechanieal.
but entirely electronic.

Intercarrier System

Before going into the sound I-F
and detection stages in detail, let us
examine the method of intercarrier
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Fig. 2—Sweep Generator block diagram showing Oscil-

lator, Sweep, Amplifier and Output.

operation. In this type of operation
a fixed frequency is heterodyned with
a varying frequency in a non-linear
device. The output will consist of the
original fixed frequency plus the sum
and difference frequencies. In the
intercarrier system, the video carrier
frequency is fixed. The sound fre-
quencies vary around the sound car-
rier. When the two signals arrive at the
video detector the output i= the demod-
ulated video signal and two F.l. gig-
nals one of whiely is the sum of the
video and sound carriers. The other is
15 me difference Irequency (Fig. 4
indicates in block form what happens).

Intercarrier Advantages

There are a number of reasons why
the intercarrier system has superseded
the split sound receivers in numbers
produced. Some of these reasons are
for better operation and others for
manufacturing economy. (Some of
us who worked on the earlier model
intercarrier sets would have sworn
that it would be impossible to find a
good word for the system.)

To understand one of the main rea-
sons for the intercarrier system bene-
fits examine Fig. 5. In the earlier days
of TV with most set sales in strong
primary receiving areas the set was
tuned for the picture with the best
resolution. When this occurred, the
converter output was correctly tuned
and the best audio output occurred.
This of course, was the optimuimn con-
dition and it assumed that the loeal
oscillator would not drift. Unfortu-
nately, the oscillator does have a ren-
deney to drift. If this occurred, and
the oscillator drifted only 300 kes. the
sound would disappear even though
the pieture remained.

In addition, with the opening of the
fringe market, it often became advis-
able to sacrifice picture resolution for
picture gain. This could be done by
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Fig. 4—Block diagram of intercarrier
video detector inputs and outputs.
As a result of the detector action the
incoming video and sound carriers
beat against each other, producing
a separate 4.5 mc FM sound signal
and a demodulated video signal.

detuning the oscillator approximatels
% to ¥ mes and thereby increasing
the picture strength by a factor of 2.
If, however, the sound I-F was fixed,
this would result in the sound being
tuned out.

VIDEO
-~CARRIER
( FRINGE )
SOUND ~-— VIDEO
CARRIER CARRIER
( FRINGE ) ( NORMAL )
Y
( NORMAL )
-

Fig. 5—L.F. signal showing the drift
and fringe limits.
In split-sound receivers sound drift
results as the local ascillator drifts in
frequency.

Fig. 3—Relation between Sine Wave modulating signal
and F.M. output signal.

The sound in the intercarrier sys-
tem, however, is not fixed in the I-F
amplifiers, but remains the constant
1.5 mes. away from the video carrier.
Therefore, if the oscillator is detuned
either intentionally or by drift, as long
as the picture remains, there is sound
present. Another minor split sound
annoyance whieh the intercarrier set
eliminated was the mierophonic front
end. Since there isn’t a separate
sound I.F., the microphonie front end
does not have anything to cross modu-
late.

The intercarrier system also, it
seemed, had the potential for great
manufacturing economy. The reason
for thar lies in the fact that the sound
signal could be amplified through
the regular if. stages and then be
further amplified in the video am-
plifier as a 4.5 mes. signal. After the
video amplifier it could then be di-
rectly applied to the limiter stage.
This would save one, or possibly two
sound 1.f. stages. For reasons which
will be discussed later, these economies
were misleading and today a good
interecarvier syvstein will cost almost
as much to manufacture as a split
sound get. The syvstem advantages.
however, remain.

The Limiter

After tlie =ound I[-F signal is am-
plified, it is applied to the grid of a
limiter tube. The need for the limiter
arises from the fact that the F.M.
detector should have a constant am-
plitude voltage applied to it. The lim-
jter also serves to clip any noise pulses
which may be superimposed on the
signul envelope. This ability to dis-
eriminate against and clip noise 18
one of the <trongest tfeatures of F.M.
transmissions. In order to aecom-
plish fthis funection the limiter stage
which clips in the grid and limits in
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(a)
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(b)

Fig. 6—Limiter action and schematic.

Fig. 6—(a) Typical limiter schematic found in many TV receivers. (b) Limiter
action. Observe that large amplitude signals result in grid current, and drives
the tube to plate current saturation, thereby clipping (leveling) the signal
amplitudes above a certain value and at the same time attenuating noise pulses.

the plate, must be fed a signal of a
large enough amplitude to drive it to
grid current and plate saturation.
(Fig. 6B). Since the frequency sensi-
tive stage sees only variation in fre-
quency and its rate of change, the
distorted wave form of Fig. 6B does
not result in sound distortion.

The frequency sensitive devices
commonly used fall into three cate-
gories. The discriminator, the ratio
detector and the quadrature detector.
Taking these devices in that order,
below is a brief description of how
they function. Before going into de-
tails, it would be advisable again to
see Fig. 3 on how an F.M, signal is
created.

'-'IHIIIIHIHIIIIIIIIIHlelllllll“l(ll!ll‘|ll‘.l!ll,ll|:IIXIHI'7I1II|IIII

TECHNICAL ARTICLES
WANTED

on

TV, AM RADIO, FM RADIO, PHONO
MECHANISMS, HI-FI ;
RADIO, TEST EQUIPMENT, ANTENNAS =

LAAL AR LIL NAY VIR RAR NN NEC HAR AR HAY A0 CRT TR0 S0 ST ORE O

>
c
g
(o]
5
O

pertaining to their
Theory, Installation, Application,
Service & Maintenance

submit manuscripts to
Managing Editor

Radio-Television Service Dealer
67 West 44 Street New York 36, N. Y.

RERL L HL LT T NI AL TEL TR U CRC TR SRUC TR RET TAL T AU SO SO TR TO SRR SR R Te e T I T R I LTt I

R AL 31 130 T3 (61 TR 30 JUT TAX SOU N1 UAR RAS MUL BAY KUY 300 468 1OY IH |}

L UL Y RV I NY AU AU YRS TUT AU WOU O O UL TN TA0 MY MOT SO0 OO YOO YA AL 1l )

RADIO-TELEVISION SERVICE DEALER ®

i
ES -~
= & X L
£, 3=
1
{a) =

AT OFF
RESONANCE RESONANCE
(b)

Fig. 7—Discriminator diagram with

vector analysis of action.
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Fig. 8—Ratio detector schematic.
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The Discriminator (Fig. 7)

In the discriminator we have a
double tuned coupled transformer.
The primary of the transformer is
condenser coupled to a center tap in
the secondary. The voltages at the
end of the secondarv without the
coupling condenser are 180° out of
phase with each other. The low end of
the secondary is in phase with the
top of the transformer. As a result
of the coupling econdenser, the ends of
the transformer are 90° leading and
90° lagging the primary at the center
tap. The ends of the transformer are
connected to two diodes. The center
tap is connected to the center of the
two diode resistors.

Referring to Fig. 3, when the am-
plitude modulation equals zero, the
F.M. frequency equals the center fre-
quency. If the tuned circuits are at
the center frequency, when that fre-
quency is applied to the transformer
primary, the resultant voltage at the
secondary would be equal and 180°
out of phase when applied to the di-
odes. The resulr would be that thev
would cancel each other out at the
center tap. If the ajpplied frequency is
either greater or less than the center
frequency, the phase angle of the re-
sulting signal would cause the vector
sums of the secondaries plus the pri
mary to be greater for one diode or
another. The outcome is an A.M.
signal whose amplitude varies directly
with input frequency (Fig. 7B). The
difference in the load resistor voltages
appears at the cathode of V1.

Ratio Detector (Fig. 8)

In the ratio detector, the vector
analysis is the same as the diserimina-
tor with the following differences in
operation. A third winding is con-
nected fromn the midpoint of the sec-
ondary and it is brought back to the
midpoint of two condensers which are
located across the two diodes. The di-
odes are connected so that the plate
of one diode and the cathode of the
other one are at either ends of the
transformer secondary. The difference
voltage due to the variation in the
amount the two diodes conduet apprars
as the demodulated audio signal at the
low end of the third winding. By put-
ting a large electrolytic condenser
across the diode load resistors varia-
tions in input voltage can be compen-
sated for. This action makes it pos-
sible in strong signal areas to elimi-
nate the limiter stage. Due to the fact
that the same current flows in both
tubes, the output of a ratio detector
is 72 that of a diserimninator for equal
input voltages. This means that the
ratio detector must be driven harder.

[To be concluded)
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YOUR /Ju-fi
MARKET

by CIIARLES B. GRAIIAM

(Engineering Dep’t, Rocke International)

IN preceding installments we have
examined power amplifiers, tone
controls, phono compensation and pre-
amps. This month we will delve into
the front end of the high-quality
audio amplifying system and explore
gome of the circuitry not yet touched
on. All are part of the front end, or
control unit section of the amplifier.

Various ways of minimizing record
scratch and other noise will be ex-
amined ; loudness controls and channel
gelection facilities will be discussed;
and special features such as low im-
pedance outputs will be discussed.
When we have finished we should have
a good idea of all the elements that
go into the electronics of today’s mod-
ern high-fidelity set-up.

In the old days a selector chose
either radio or phonograph, and that
was that. A two-way single pole switch
in front of the first a-f grid did the job
and no questions asked. Now it’s a
little more complicated. We often
have four or even five signal sources,
with three the absolute minimum
which must be provided for in any
system. Too, due to differences in level
of various program material sources,
plus the widespread use of loudness
controls, it is imperative that we
employ level setting potentiometers.
Selactor Switches

The selector switch must provide
for selection of either the output of
the phono preamp or the tuner in-
put(s), another input or two such as
TV audio or tape recorder (output
of tape preamp), and in some cases
for selection of the preamp with bass
compensation removed, so that a low
level, high-quality mike can be used.
This means that the selector switch
cannot simply have each input re-
ceptacle wired to one switch contact.
This is true of the tuner position, and
the crystal phono, TV, and recorder
inputs, if no level setting pots are
used. (Their use is strongly recom-
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1% 124X7, 124Y7,

Y% 124X7,
124Y7,
6SL7 etc.

Fig. 1—Shown above is the input-
selector section of a high-quality am-
plifier. The switch at lower left marked
300 cps" changes the turnover point
(bass boost) of the phono preamp.
Selector switch is shorting type to
prevent loud switching noises in
speaker.

mended, as discussed below.) How-
ever, the phono input actually feeds
into the grid of a bass-compensated
and amplifying phonograph preamp,
whose plate feeds to a switech con-
tact through a blocking condenser.
If the preamp is to be used as a mike
amplifier, the bass compensation need-
ed for magnetic phono must be re-
moved at the same time that the selec-
tor switch arm goes into the mike
position. Examine Fig. I and you will
cee a typical selector switch for a hi-fi

PART 5

Fig. 2—This H. H. Scott amplifier shows a typical
group of controls for a top grade audio amplifier.

amplifier. Note that the switch is pre-
ceded by level-setting pots.

These switches must be of the
“ghorting” type, to eliminate loud
switching transients (which, with the
high gains involved might easily dam-
age the speaker) when switching from
one position to another. Finally, the
selector switech must short all signals
to ground except the one which it is
intended to amplify at any particular
time. This may easily be seen by con-
sidering what would happen if a one
volt tuner signal is present at a float-
ing contact point ¥4th of an inch away
from another contact which carries a
signal being amplified, during a mo-
ment when the channel in use has
a very low signal, say, .03 volts, at
that point. Naturally, there would be
a very audible tuner signal leaking
into the desired channel.

Loudness Controls

Another reason for employing level
sets, in addition to the differences in
volume of one type of program source
from another, is the variation in
volume from one tuner to another, or
one make of pickup to another. Many
present day tuners are capable of de-
livering an output of 3 or 4 volts from
their detectors, which can easily over-
load the first or second stage of a good
amplifier. This ean only be prevented
by the use of a level-setting potentio-
meter (“level-set””). In practice, when
all the program sources are plugged in-
to the control unit correctly, the main
volume control is set about midpoint,
a typieal radio station is tuned in, an
average loud record, etc., and all in-
put level-sets are adjusted so as to
give approximate equal volume from
the loudspeaker. This should be some-
where near the normal maximum ex-
pected volume at which the set will
be used.

In most cases a two position switch
is at first, adequate, but a large per-
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Fig. 3—Fletcher-Munson curves indi-
cate the amount of boost needed at
various listening levels to give the
same apparent strength to different
frequencies as would be heard (by
the average car) if the sounds were
played at concert-hall levels.

centage of people who have high-fi-
delity sets assembled plan to add an-
other input or two. Often it is the TV
set or a tape recorder. But much of the
time it is another tuner (it may be a
separate AM tuner) or a mike channel.
Thus, it is wise to have an absolute
minimum of three channels available
on every system, with the preference
being for at least four.

Last, but not, least there is the ob-
vious necessity for level sets so that
the volume will not change abruptly
when going from one input channel to
another.

One of the additional reasons for
individual channel level-set pots is the
use, in many high-quality systems, of
the “loudness control,” in place of the
regular main volume control. From
the following paragraphs we will see
that the levels of various program
sources fed into the amplifier should
be approximately even so that the fre-
quency-discriminating effects of the
loudness control will be equally ef-
fective on all signal sources.

Why Bass Boost is Necessary

The loudness control differs from
the ordinary volume control in-that it
boosts the bass progressively more and
more as the level is reduced. Stated
another way, the loudness control pro-
vides considerable bass boost at low
volume settings, and this boost is
gradually reduced as the level is in-
creased. It has long been recognized
that the human ear hears best at the
mid-frequencies, around 2000 to 4000
cycles. It has been noted that as the
volume of music (any sounds) is re-
duced, or as the listener is removed
farther from the source of sound, he
hears less and less of the bass. This is
called the Fletcher-Munson effect,
after the two researchers who com-
piled the statistics documenting the
phenomenon., They checked the re-

sponse of a large number of people’s
ears to frequencies throughout the
audio range and produced the “Fletch-
er-Munson Curves”, shown in Fig. 3.

It will be seen from examination of
these curves that the average human
ear responds about equally to loud
sounds of all frequencies, at about 90
db (above 10-16 watts/sq.cm.). At
volume levels lower than this the ear
starts losing frequencies below 1000
cycles, with the lowest frequencies
fading most rapidly. This means that
for the ear to hear music at a relative
level of 55 db with just as much ap-
parent basg as it would if the musie
were played back at full concert level
there must be about 25 db of boost at
50 cycles, almost 20 db at 100 cycles,
and none at 1000 cycles.

There are several ways of obtaining
the necessary bass boost for play-
back of music at low levels. Tn home
systems it would be ineconvenient to do
this with a separate basg control, al-
though for many years that was the
only way to do it. This meant that a
change in volume level required a
change of the tone control setting
(also using up some or all of the bass
control rotation).

How Bass Boost is Accomplished
For many years some of the better
radio sets have used a very simple
loudness control, and at least one
manufacturer has used it in almost all
of his models. The widely used 630
TV chassis also has this circuit in the
various versions of that set made by
many different manufacturers. This
control is an ordinary .5 or I megohm
pot with a tap at about 200,000 ohms
and a small condenser and resistor
(usually about .01 u«f and 100,000
ohms) to ground. Tt is better than no
loudness control, but does not provide
proper compensation when the arm of
the pot is at any point on the control
except at the tap. See Fig. fa.
Considerably superior results are

0.5
'E .01 X
Q
T 8
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2

(b)

Fig. 4 (a)—Above left is shown a
volume control employed by RCA for
many years on most of its radios.
Actually a simplified "loudness con-
trol," it was surprisingly effective.
4 (b) is the same sort of circuit, and
is employed by present-day makers of
many hign-quality audio amplifiers to

provide superior Fletcher-Munson
compensation.
> os >
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Fig. 4 (c)—This is the schematic of
a continuously-variable loudness con-
trol which may be purchased in kit
form (IRC) at most jobbers. It is easy
to construct and very effective.
obtained with a tapped volume control
which has two taps, and consequently
two R-C networks off the taps to
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Fig. 4 (d)—This is the most elaborate sort of loudness control. It provides

rather complete compensation for ear-loss at lower volume-lower frequencies.

lts advantages are cost (many parts) and the fact that it has steps instead
of smooth variation.
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Fig. 5 Schematic diagram of a dynamic noise suppressor which employs one reactance tube V2 as a variable high-fre-

quency gate (filter) and another, V3, as a low frequency gate.
frequency gates along with the one for lows. The diodes V4. and V5 may

Present practice is more often to incorporate two high-
be included in the tube envelopes of other
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ground. This type of loudness eontrol
is now employed in a number of top
grade, and even some medium quality
amplifiers. This is shown in Fig. 46.

There is a continuously variable
loudness control which employs three
potentiometers, 2 resistors and 2 con-
densers. It may be purchased as a kit
for under $3.00 from most jobbers,
and can be installed in most amplifiers.
[ts disadvantages are its cost, and in
some chassis, its overall length—about
234 inches. This t ype is shown in
Fig. 4e.

Another loudness control 1s the
stepped type which emplovs a two deck
switch with twenty or so steps. This
provides really excellent compensation
for the Fletcher Munson effect, but is
considerably more expensive to incor-
porate into manufacturing, and it
also has, to many consumers, the un-
desirable steps of volume eontrol, in-
stead of smooth continuous econtrol
of the other types. See Fig. 4d for this
method.

Some manufacturers do not provide
a loudness control and two have fur-
nished it with a switch which disables
it at the option of the listener. Most
musie-lovers, however, prefer it once
its necessity and nge are explained.

Noise Controls

There is a growing list of what we
must eall, for lack of more adequate
terminology. noise controls. These are
all the circuits which allow variable
control (or which attempt it) of

*In electronies, just as in music, the difference

between a note or frequency and its double.

or its half, is exactly an octave.

1. IRE Convention 1952- ‘““A New Electronic
Filter'—Srerling.
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scratch, rumble, hiss, heterodyne
whistles, static, modulation noise, and
all other undesired noises which are
extraneous to' the program material.
We do not here include fixed circuits
such as deemphasis networks or phono
compensation circuits. We are con-
cerned with sharp cut-off filters, range
switches, and dvnamic noise sup-
pressors.

Tt has been inecreasingly recognized
in the past three years that better
signal-to-noise ratios can be achieved
by the use of these special filter cir-
cuits than just with tone controls.
This is because undesired noise most
often is present in greater amounts
in the upper portions of the audio
frequency spectrum than in the lower
parts. Thus it is often possible to
eliminate much of the noise (unde-
sired sound) without lesing a great
deal of the music (desired sound).
To do this requires the use of filters
which slope more sharply than do con-
ventional single-section R-C circuits.

True “sharp cut-off” filters have
slopes ranging from about 12 db per
nctave to about 18 or more. When a
fairly rapid rate of attenuation like
this is attained it is possible to per-
ceptibly inercase the (signal-to-noise)
music-to-serateh ratio. And this ean
often be done without materially im-
pairing the apparent fidelity of the
musie.

The easiest, although it is also the
most expensive, way to make a sharp
cut-off filter for audio is to use a trap
(tuned to the frequency at which the
cut-off is desired to start) consisting of
a condenser and a choke. Tt may be
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either a parallel-resonant circuit
placed across the signal or it may be
a series trap placed in series with the
high side of the circuit. Since con-
densers for audio cireuits tend to be-
come unwieldy in this sort of use, the
condenser is kept small and the choke
usually ends up being of the order of
a henry or two. This becomes rather
expensive in any but professional
equipment, so another solutien is usu
ally sought.

The multi-section R-C ecircuit can
be constructed so that it approaches
the steepness of slope of an L-C filter.
More recently a circuit has been in-
troduced! which gives cutoff as sharp
as the use of inductances will permit
in conventional cireuitry, but which
involves only a simple R-C feedback
loop.

Tt is generally desirable that the
sharp treble cut-off be a variable con-
trol for the music listener. -That is,
the listener will sometimes wish to use
a sharp cut-off which takes effect at
a lower frequency. Thus common
sharp cut-off filters (frequently called
seratch, hiss, or noise filters) custom-
arily have at least three and often four
or five positions.

Typical is the sharp cut-off filter in
Fig. 2, which is called the “range
switeh.” You will note that it pro-
vides for nominal cutoffs at 6, 12, and
22 ke. These points are approximate-
ly one octave apart each.®

The recent innovation mentioned
above! makes it possible to inex-
pensively provide a variable sharp

[Continued on page 62]
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GOOD SERVICE
PAYS OFF

by HARRY J. MILLER

HEN it was announced that the

fight between Walcott and Charles
in the Quaker City would leave local
video receivers blacked out for a dis-
tance of 75 miles from the city, Ben
Laceca, Eastern’s sparkplug, and sev-
eral of his enterprising force of tech-
nicians announced they’d bring the
fight to their store for the benefit of
their customers, and they did.

They gave Philadelphians a free
show of the heavyweight battle right
in their window.

For weeks prior to the fight Lacea
planned. He erected a 36-foot tower
for his speeially designed antenna,
hooked up a pre-amplifier booster and
wired it up to a hot converted tuner
with a 24-inch screen. The night of
the fight he parked the set in his prom-
inent show window, switched to Chan
nel 4 to get the weak New York signal,
turned the antenna towards a large
hospital building in the vicinity.

Amid the delighted shouts of the
viewers, the reflected signal bounced
back, outlining the fieht on the sereen
sharply and eclearly.

Yowd have thought Philadelphia
was having another Munmer’s Day

o parade. Tordes of people lined both
sides of Broad Street. widest street in
town, and a squadron of police ap-
peared to handle the crowd that over-
flowed out of the store and into the
pavements and streets. Trafic was
halted; people brought hoxes and step
ladders. When the fight was over, one
leather-lunged man in the erowd voiced
the viewers’ appreciation.

“You’ve done a service to the com-
munity,” he thundered, and the people
velled and clapped their approbation
of the dealer’s action.

The newspapers picked it up and
the next day Lacea received editorial
ovations for his entertainment of the
capacity crowds. Obviously this kind
of publicity reacts not only to the
credit of this particular servieceman,
but to that of the entire field of video
sales and service.

This isn’t the first time that Lacea
has come up with an extra-curricular
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Crewd gathered in front of Eastern window to watch Walcott-Charles fight.

service idea. For example, whenever-

a customer shows up with a set that
requires major vepair like a burned
out power supply or a new picture
tube, Lacca takes the patron to the
back of his shop, te a tiny office he’s
equipped where he and the customer
is away from the store’s traffic areas.

“If the customer has a small picture
tube, then T talk to him about con-
verting it to a larger viewing screen
and a larger picture tube so he ean
get a bigger picture.

Suppose the repair job is going to
run $35 or $40. T show him that T can
convert his set into the higgest sereen
his cabinet will allow—for $69—that
being the price I’ve found most at-
tractive. But he may doubt my cabi-
net-making ability.

At first he may demur, so I take him
over to the part of the store where I
keep on hand a1 number of ¢onversions
we've dome. They’re nicely polished
and we keep them that way so thev’ll
make a good impression.

Then T take him back to the garace
hehind our store. We've heen so sue-

Ben Lacca trims the frame for one of
his conversion jobs.
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cessful in capturing re-conversion jobs
that we equipped the garage with
power saws, sanders, and spray paint-
ing machinery so we can really turn
out a good job.

By this time the customer is fairls
well convinced that we won’t butcher
up his cabinet. For a clincher, T offer
to take him around to any one of a
number of custoniers, even in his own
style set, for whom we’ve made con
versions that theyv are happy with.

This usually decides the matter, and
we've got a $69 job instead of a $35
one, and I know the customer will be
well pleased with our work. And what
helps better his impression of us is
that he’ll have a bigger picture, and
he’ll probably eredit the total pleasing
effect of his reception to us!”

Even with a professional cabinet
maker converting the receivers, Lacca
figzures the $69 job nets him $25.

In sending out reply postals to cus
tomers on his mailing list. Lacea
makes an effort to contact first the
folks whose sets have been giving
them trouble, or who have the 10 or
12-inch size. e finds these easier to
convert to the 17-inch picture.

“It works out this way,” added Lac
ca, “Let’s say T quote a fizure of $32
on a bad picture tube or repair job. T
show our customer that for another
$37 he’ll have a 17-inch instead of a
10 or 12-incher. Nine out of 10 people
go for it!”

“We send out about 5,000 mailing
pieces a month to customers on our
live mailing list,” said this service-
man. “And we've found that some
people are waiting for color television.
so they don’t bother having their sets
repaired, since they think eolor view-
ing is just around the corner.

Our message advises them that if
they don’t repair the minor troubles

[Continued on page 68)
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RCA 12AX4-—GT

Recently announced by the RCA
Tube Department is the 12AX4-GT,
a half-wave vacuum rectifier tube of
the heater-cathode type. It is intended
particularly for use as a damper tube
in horizontal deflection circuits of
television receivers utilizing series-
heater strings.

Designed to withstand negative peak
pulses between heater and cathode of
as much as 4000 volts with a d-¢ ecom-
ponent up to 900 volts, the 12AX4-GT
provides flexibility in choice of deflec-
tion circuits.

Electrical
Heater, for Umputer)av.-al Cathode:
oC

vonage (acorocy . ... .. ... 12.6 volts

Current. . . . . . . . . . . . 0.6 amp
bDirect lnlerelectrooe Capacn!ances

th no external shield):

nealer lo Cathode. . . . . . . . . . 7.5 uut
Mechanical:
Mounting Position. . . . L e .. .m Any
Maximum Overall Lemgth . . . . . . . . . . .. 3-5/36°
Maximum Seated Lengih. . . . . . . . . .. - 2-3/u
Maximum Diameter . . . . . . . . . . .%o ... 1-9132
- T T T T-
Base . . . .- Shorl Intermediate-Shell oOctal 5- Pln

DAMPER SERVICE

Maximum Ratings, Dasign-Center Values:

PEAK "INVERSE PLATE VOLTAGE . . . . . . 4000" max. volts
PEAK PLATE CURRENT . . . . . . . 600 max. ma
HOT-SWITCHING TRANSIENT PLATE CURPENT
For duration of 0.2 second maximum.
DC PLATE CURRENT
PEAK HEATER-CATHODE YOLTAGE:
Heater negative with respect

3.0 max. amp
125 max. a

to cathode . . . . . . 40004 max. volts
Meater positive with respect
to cathode . . . . . . . 100 max. volt

° This rating is applicable when the Quty cycle of
the voltage .pulse does not exceed 15 per cent of
one horizontal scamning cyclte. In a $25-line,
30-frame system, 1% per Cent of one horizontal
scanning cycle is 10 microseconds.

® fhe dr component m. t -l nvcaan AR yalts.

Tube Basing & Characteristics
—12X4GT

Sylvonia 12BY7

A new television pentode, the
12BY7, is now in production at the
Radio Tube Division of Sylvania.
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The 12BY7 is a high transconduct-
ance, sharp cut-off video pentode de-
signed for service in television receiv-
ers. The tube features miniature T-6
1/2 construction, and will furnish
large output voltages across low val-
ues of load resistance and supply volt-
age. The separate suppressor grid
connection allows the Sylvania Type
12BY7 to be used for more diversified
applications. The heater may be oper-
ated from either 6.3 or 12.6 volts.

HEATEHR CHARACTERISTICS

Hoater Voltage Series/Parallel 12.6/6.3 Voits
Healer Current Serles/Parallel 300/600 Ma

CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier

Plate Voltage 250 Volits
Screen Voltage 150 Volts
Cathode Bias Resistor 8 Ohms
Plate Current 25 Ma
Screen Current 6.0 Ma
Transconductance 12, 000 umhos
Plate Resistance 110, 000 Ohms

Grid Voltage for I,  20ua 10 Volts
Ampliication Factor (Triode Connected) 2!

Characteristics of Sylvania 12BY7

RCA-6BQ7-A

The 6BQ7-A is a medium-mu twin
triode of the miniature type designed
for use at the first rf amplifier tube in
vhf television-receiver tuners or as a
low-noise if pre-amplifier tube in uhf
television receivers employing a crystal
mixer.

In comparison with the older super-
seded RCA type 6BQT, the 6BQT-A
features somewhat higher transcon-
ductance while retaining the same low
input capacitance, low input loading,
and low plate-to-cathode capacitance.
These features make the 6BQ7-A par-
ticularly useful in the direct-coupled
rf stage of television receivers utili
zing a driven rf-grounded-grid am-
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i3
-~ R, 5%
C2
T
6.3 +150
92Cs-76a4 VOLTS VvOLTS
c1 cz Ca Cy L1 Ly: Tuned circuit ele- L2 L3: Bifilar chokes,
;mf, uoo volts ments of tuner. Vval- each 10 turns of
cé C7- ues depend on dis- No. 18 enamel wire,
100 puf, 400 volts tributed circuit 1/4" cojl form.

C8: 1000 wuf, 400 volts

capacitances.

R1 R2:100 ohms, 0.5 watt

Fig.2 - RCA-6B0Q7-A4 in Push-Pull RF-Grounded-Grid Circuit.
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plifier circuit or in the cascode type
of circuit. Use of the 6BQ7-A in such
circuits provides a reduction in noise
with resultant improved receiver gen-
sitivity.

@
Bottom View
AMPLIFIER - Class A
Yalues are for Rackx fnit
Maximum Ratings, Desigrn-Center Falues:
PLATE YOLTAGE, . . . 2504 max.  volts
PLATE DISSIPATION. 2 max. watts
CATHODE CURRENTY 20 max. ma
PEAK KEATEQ—CATNODE v k—Y‘GC
Heater ne'gatvve wit respe:t
1 hode ... .. L 2004 max. volts
Heater pnsnlwe mth reape:!
to cdthgde . . . . . 200 max. wvolts
Characteristics:
Plate voltage. . . . . . . . . . ... 150 volts
tathode-Bias Resisvor. . . . . . . . . 220 ohms.
amplification Factor . . . . . . . . . 19
Plate Resistance . 6100 onms
Transconductance . 6800 wnhos
Plate Current. . . 4 a
Grig vons (Approx ) ror plale
urrent of - 10 velts

Typical Operation in Push-Pull RF-Grounded-Grid Clrcuit:

Falues are for fach gnit

Plate Voltage. . . . . . . . . . .., 150 volts
Grid voltage*r . . . . . . . . . . .. -2 voits
Cathode R srs(ur (Comnon toboth units) 100 ohms
Plate curfent. . . . . . 0, 10 ma

Typical Operation in RF-Grounded-Grid Circuit
with Direct-Coupled Drive:

Onit Fo.l fdriver tube) is di ‘uctl‘y coupled to ntt ¥o.2
{driven 7f-grounded-grid anflifier tube)
oun in nc\,owanymg cireud
nit Ko.l  Init Fo.2
Plate Supply vonage ] - 250 250 volts
Plate voltage. . 135 115 volts
Grid vonage ...... - - volt
Grid¢ Resister. . . . . | - 6.5 megohm
Plate Current, , , . . . 10 10 ma
Grid Current . , . 0 0 ma
Grid voltage (Appr(x
for plate current
10 uamp - 14 volts
Peak neater—cathode
voltage:
Healer negative with
respect to cathode 1 250 volts
Maximum Clrcuit Values (Each Unlt):
Grid-Clrcuit Resistance. 0.5 max. megohm

* under cutofr condltions. in rf-grounded-grid circuits

with direct-coupled drive, it is 9erm|SS|D1e tor this
voltage to 'be as high as 300 vott

Obtained from cathode reslstor.
t According 1o RTMe Standard ET-109-: with external shielg
n0.315.

Tube basing and characteristics of

6BQ7-A

The very high transconductance——
5408 micromhos obtained at a plate

RADIO-TELEVISION SERVICE DEALER ® FEBRUARY,

15.17/32v
+ 3/16n

!

i REFERENCE LINE | 23-1/327
Y2"R— ! 1 3/80
~1/2"%3/16n
WAJOR AXIS o

| S—

20-7/32~

28-55/64R

25-9/32»

~
26~13/16~
-~

il

PANEL.

5 =pin duodecal base.
Anode buttor aligns with vacant pin
position #6 T 10¢

Physical dimensions of Hytron's new 27EP4 CRT.

current of only 9 milliamperes—per-
mits high gain and reduced equivalent
noise resistance. The low input load-
Ing minimizes induced grid noise and
makes practical a high input-circuit
gain even in high-frequency channels.
Furthermore, variation of the gaip-
control bias voltage produces a rela-
tively small change in input loading
g0 that antenna termination is sub-
stantially constant. The low plate-
to-cathode capacitance contributes to
stability in rf-grounded-grid circuits.
Each of the triode units of the
6BQT7-A is effectively shielded from
the other. Consequently, either unit
will give stable performance when
used in high-frequency applications
such as push-pull rf-grounded-grid
amplifiers, driven rf-grounded-grid
circuits, and counter ecircuits.

Hytron Type 27EP4

The Hytron type 27EP4 ig a 27"
rectangular, 90°, all-glass, magnetical-
ly focused, picture tube providing an
effective area of over 400 square
inches. The tube also incorporates a
spherical face plate and an aluminized
screen.

Other features of the tube are:

1. Single ion-trap gun design.

2. Neutral density face plate.

1953

GENEMAL DATA

Heater voiage 632108 irn
Heater curroat o6 ampers
Avorage direct taterelvciside capuciisscey
Grig o, 1 to all cther clectrodes . ot
Cathode  all ather electrodes s ]
Phosgher No. 4
Fluorescence s
Peralatence .
Focuaing mets agnetic
Deflaction method gnetic
Deflection angle (approx. ) dugoml #
Faee plate light transmtssion (nearal donsity tilfer) Mpprox. ) 3

MECHANICAL DATA

overall length 23432 2 0w
Outside diagonal 28 1318
OQutsde width 25 oz
Outside helgnt 20 7/32
Cap Recessed amall cavuy (31-24)
Base il theil dusdecal S pin (35, 51
Baying. IETEC designation 1
Maunting
ELECTRICAL DATa
Maxtmum Hatin n-Certer Values)
Anode voltage 20,000 9-¢ mun, vaita
Grid-do, 2 veltage 500 d~c max. woits
Grid-Na.

125 doe man, vaits

Pagative peak value
Peak nealer cammode sottage:.

Beater negative with reapect to cathods (Note A}

Heatae posttive with reapact to cathods

GrideNo, I-circult renistance

180 max. valts
380 wax, volts
LB DL wey

IETEC 7est Condttions

Asode voliage 14,000 4-¢ vone
Gewd No, 3 volnay d-c volie
Grd No. | \mlun ot 3310 17 o valte
Focus Cou ppeos) (ke €) 110410 deg P
lombrap currea (Note D) (appron) 852 0% 4 S

* M 15 recommended tmt & deflection yoke of 1/7" Mlare radius be waed.
Noto A: A value of 410 max valts in alloved during equipment warm-up pariod uul o exired 15 secoude.
Note B Visual extinetlon of undeflected focused spol

Note € JETEC #109 tocus cotl.

hote D A3 measured with stngle-field beaes bender, JETEC 4111

Tube basing and characteristics of

27EP4
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VIDEO SPEED

SERVICING SYSTEMS
5th INSTALLMENT

INDEX FOR THIS ISSUE

Mifr. Model Section Affected Page Card No.
Capehart CX-33 Sound and Pix 43 C-1
Capehart CX-33 Pix 43 C-2
Clapehart CX-33 Pix 43 C-3
Capehart CX-33 Raster 44 C-4
Capehart CX-33 Raster 44 C-5
Capehart CX-33 Pix 44 C-6
Olympic TA Sound 45 C-1
Olympie TA Raster 45 C-2
Olympic TA Pix and Raster 45 C-3
Olympic TA Pix 46 C-4
Olvmpic TA Pix 46 C-5
Olvmpie TA Pix 46 C-8
Philco 49-1040 Sound 47 49-B-1
Phileo 1240 Pix and Sound 47 49-B-2
Philco 49-1040 Pix 47 49-B-3
Phileo 49-1040 Svne 48 49-B-4
Phileo 49-1040 Pix 48 49-B3-5
Philco 49-1040 Sound 48 49-B-6
Sentinel 412, 413, 415 Raster 49 412-7
Sentinel 412, 413, 415 Raster 49 412-8
Sentinel 412, 413, 415 Raster 49 412-9
Sentinel 412, 413, 415 Raster 50 412-10
Sentinel 412, 413, 415 Raster 50 412-11
Sentinel 112, 413, 415 Raster 50 412-12

HRESERVE YOUR VOLUME 1 VIDEO SPEED SERVICING SYSTEMS

This book is scheduled for pubtication May 1st. The pre-publication demand indicates
a quick sellout on the first run. We feel that our readers deserve preference hefore the
book reaches mational distribution. To accommodate you, our readers, who have been
instrumental in the success of VSSS by your hearty response, we have printed below
A reservation blank to jmsure vour receiving your copy as soon as it is available.

REMEMBER:
25 nationally known manufacturers ave represented with models of their sets.
There are over 600 individual speed <ervice items.
Chasses and models are cross indexed.
224 pages, illustrated. $4.95.

I RADIO-TELEVISION SERVICE DEALER 523 !
67 West 44th Street, New York 36, N. Y.

Please send me a copy of the VSSS data as soon as available. Inclosed herewith is my O check [J money order

|

|

|

|

: for & for__ copies at $4.95 each,

|

i B 1T T T I R PR |
I AQress ... e i eete e, I
L Oty e e Zone State :
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' Mfr. Capehart  Chassis No. CX-33

Card No. C-1

Section Affected: Sound & Pix

Symptom: Whistle in sound and lines in pix.
Cause: 1575 ke horizontal spraying

What To Do:

Add: .1 pf-400V condenser from ground to junction

ofOR?QI (220 ohms), R292 (220 ohms) and
90 \

Mfr. Capehart Chassis No. CX-33
Card No. C-2
Section Affected: Pix

Symptom: Small section of pix displaced hori-
zontally

Cause: Component defect.
What To Do:

Replace: C28 (30 pul-—6 kv)

Mfr. Capehart Chassis No. CX-33

Card No. C-3

Section Affected: Picture

Symptom: Picture tears in step with audio

Cause: Component defect

What To Do:

Check: C228 (20 ui—150 V) for leakage.
R229 (1.8K) for change in value.

" Radio-TV Service Dealer Yideo Speed Servicing Syslemi® Data Sheets

va19
68G6
HOR. OUTPUT

y
R291 T R292
0.1 l
400V, l
e
“9ov. ADD < =
HOR. QUTPUT
.. TRANSFORMER
y 3
v220
6W4

+—)
AY |
111
.III'——-)

6K6
AUDIO OQUTPUT

R229 R230
1.8K 2.2K

+235V.
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Radio-TV Service Dealer Yides Speed Servicing Syslems® Data Sheets

v220
6w4a
DAMPER

@ T212

vaiso

6BQ6
HOR.OUT.

30 MMFOD.
6KV,

Mfr. Capehart  Chassis No. CX-33

Card No. C-4

Section Affected: Raster

Symptom: Intermittent reduction of width.
Cause: Excessive transformer winding capacity.

What To Do:

Replace: 7212 damper tube filament 1solation
transformer.

Mfr. Capehart Chassis No. CX-33
Card No. C-5
Section Affected: Raster

Symptom: Insufficient width.

Reason For Change: Circuit improvement,

What To Do:
Add: 1 uf-200 V in parallel with R291. Also,
30 upf-6kv. from pin #3 of 6W4 to
ground.

Change: R286 (150K) to 47K.

vais

6SN7
HOR.0OSC.

vaié
6ALS
AFC DET.

REACTANCE
TUBE

44

Mfr. Capehart Chassis No. CX-33
Card No. C-6

Section Affected: Pix

Symptom: Poor picture phasing.
Cause: Circuit requirements.

What To Do:

Change: €253 (.0047 uf) to .001 uf.
k283 (560K) to 100K.

Check: (251 (100 uuf) for leakage.
K278 (470K) for change in value.
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Mfr: Olympic  Chassis No. TA
Card No. C-1

Section Affected: Sound
Symptom: Sound stops.

Cause: Component failure (CI18)
What To Do:

Connect CI8 to pin #4 of 6V6 instead of ground.

Mfr: Olympic Chassis No. TA
Card No. C-2
Section Affected: Raster

Symptom: Excessive blow-out due to hi-voltage
surges.

Cause: Line voltage surges.
What To Do:

Rewire: Green wire from terminal #1 to terminal
#8 on horizontal output transformer.

Connect: Fuse from terminal #8 to terminal #1.

Rewire: ;(‘:g/llow wire from terminal #8 to terminal

Radio-TV Service Dealer Yides Speed Servicing Systemsi® Data Sheets

6VvVe6
AUDIO
ouTPUT

HORIZONTAL
OUTPUT
TRANSFORMER

g
;

:: Mfr: Olympic  Chassis No. TA

. Card No. C-3

Change: C47 from 4 uf-450 V to 20 uf-450 V.
Also, R55 and R56 from 6.6K to 1K, and
R53 from 2.2 meg to 1 meg.

Note R54 shown connected to pin #4 of 6SN7
on diagram should be R33.

Rewire: Ground connection of R54 and C46 net-
work to cathode side of vertical linearity
control.

6SN7
VERT. OUTPUT

®
s

RS54 R54

(g}
»
)
4”

|
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Radio-TV Service Dealer Vides Speed Servicing Syslems® Data Sheets

12AU7
VIDEO OUTPUT

®
3.3

680

R36

c37

[
!

Al

ESN7
SYNC STRIPPER

HORIZONTAL
OSCILLATOR
TRANSFORMER

Ccé63

o |
71

46

Mfr: Olympic  Chassis No. TA
Card No. C-4
Section Affected: Pix

Symptom: Pix tears at either high or low setting of
contrast control.

Cause: Either too much or too little sync being :

taken off video amplifier output
What To Do:

If tearing occurs at high contrast control setting,
change R36 from 1000 ohms to 680 ohms. If tearing
occurs at low contrast control setting change R36
from 1000 ohms to 1200 ohms.

Mfr: Olympic  Chassis No. TA
Card No. C-5

Section Affected: Pix
Symptom: Horizontal tearing.
Cause: Component failure

What To Do:

Check: C37—05 pi-400V for leakage.
(38 -220 uuf-mica for low value.

Mfr: Olympic  Chassis No. TA
Card No. C-6

Section Affected: Pix
Symptom: Horizontal Dritt
Cause: leaking C63

What Te De:

Replace with molded 01 uf-600\ condenser

RADIO-TELEVISION SERVICE DEALER @ FEBRUARY
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Mfr. Philco  Model No. 49-1040
Card No. 49-B-1

Section Affected: Sound

. Symptom: No sound.

Cause: Local oscillator drift
What To Do:

Change: C401 to a special temperature-compensated
condenser (Part No. 30-1224-51)

. Mfr. Philco  Model No. 1240

" Card No, 49-B-2  Code No. 124

- Section Affected: Pix and sound

Symptom: Sync buzz and sound bars in pix.
Reason for Change: To reduce hum radiation
What To Do:

Connect: 150 uuf condenser between pin #6 of
vertical blocking oscillator and ground.

Mfr. Philco  Model No. 49-1240

" Card No. 49-B-3  Code No, 124

" Section Affected: Pix

Symptom: Inadequate vertical linearity.

' Reason For Change: To improve vertical linearity.
What To Do:

Change: R538 from 10K to 68K. Also €525
from .05 uf to .082 uf. (Fig. A)

Add: A 33K resistor in the lead between
€525 and the junction of C527 and
R545. (Fig. B)

Disconnect : R502 from 320-volt supply and connect
to pin #8 of damper tube. (Fig. C)

rreesnes )
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Radio-TV Service Dealer Vides Speed Servicing Systems® Data Sheets

6J6

OSC, AND

osc.

CONTROL

150 MMFD.

i |
1
L
% 470 K
N7
0.1
VERT, 0SC. R5a2
- — 66K
©) rR502
c525 250k =
R538 \l HEIGHT
68K :
CHANGE TO 5v4
-A- .082 MFD. DAMPER
6K6GT
VERT. QUTPUT
- ®
—[ cs525
.082 X
3.3K i
375V,
2 R545
40
MFD 320v.
-B- —? -c-
47



220
VIMFD.

l

R512 V 7E7
{ MEG 2
ADD SYNC. AMP,
€504 @
. “ 047
10k ¥ (3) [ wm
R548 b
J- c505 |

—
6AG5 6465
tst. VI.F. 2nd.V.I.F.

L4402

470
MMFD.

6J6
LOC. 0SC.

¢ 303 €306 "=
1500 1500
MMFD MMFD.
CHOKE
v OV ——> 5+
e €402
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Mfr. Philco Model No. 19-1040
Card No. 49-B-4
Section Affected: Sync

Symptom: Unstable sync.

Cause: Video signal in sync.

What To Do:

Add: 10K resistor (R548) in series with grid of |
7F7 sync amplifier between pin #4 and -
junction of C504, C505, and R512

Mfr. Philco  Model No. 49-1040

Card No. 49-B-5 Code No. 123
Section Affected: Pix

Symptom: Unstable pix (oscillation)

Cause: or Reason for Change: To prevent pscilla- R
tion of video if stage.

What To Do:

Add: A 10 uuf condenser in parallel with C303.

Also a 10 uuf condenser in parallel with
C306.
Mfr. Philco Model No. 49-1040

Card No. 49-B-6
Section Affected: Sound
Symptom: Sync Buzz.
Cause: Video modulation in local oscillator
What To Do:

Choke (Philco Part No. 32-4112-11) in
series with the B plus lead to the local
oscillator between ungrounded end of
(419 and junction of L402 and C402.

Add:

Connect : 001 uf condenser in parallel with C419.

e

FEBRUARY

1953
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. Mfr. Sentinel  Model No. 412, 413, 415 6W4
] DAMPER RECTIFIER

" Card No. 412-7

. Section Affected: Raster G

* Symptom: Horizontal raster is too small, with low cra
brilliance and fold over on left hand side 05
of pix. I
. ]
: Cause: Shorted C74 (.05 uf) 4R,?IZ
. Lie . 8+
. What To Do: HOR G
. LIN
Replace: C74 (.05 uf) ] &7
I‘
1
1X2
H.V.RECTIFIER
Mfr. Seuntinel Model No. 412, 413, 415 T9
. HOR.OUT.
. Card No. 412-8 TRANSE. P—

rR62
: L
: 3.3 OHMS
* Section Affected: Raster 3 /\

. Symptom: Horizontal raster is too large. % I | ® | l ®

. 2
Cause: Component failure. <
" What To Do: Y
. Check: LI3 or 14 for open. TO PIN 5)

q
5
6
| 113 6W4 DAMPER
OR 14
WIDTH ColIL

ew4a
Mfr. Sentinel Model No. 412, 413, 415 DAMPER RECTIFIER

®

Card No. 412-9

Section Affected: Raster

®
. DU . g YOKE
__"Symptom. Iggzrtsotglnmg top of raster smaller than ces :: N BTRG
j 5 56 T12
; . MMFD.
Cause: Shorted horizontal components.
What To Do: @
Replace: C68 (56 uuf) located inside of deflection
yoke.

Check:  Deflection yoke T-12. May have shorted

rurns,
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Radio-TV Service Dealer Yideo Speed Servicing Syslems® Daigc_nﬂSh,_e_ets.A

Mfr. Sentinel Model No. 412, 413, 415
6SN7 500
HOR.0SC
MMFD. Card No. 412-10
@) ® l;‘
c56 Section Affected: Raster
10K Symptom: No raster-—normal sound
5.6K
Cause: Delective horizontal components
S)chj’(. 330K What To Do:
L15 AWV
Check: R110 (47K) for open :
C67 wihe 1.15 for open; C69 for short; C67 (.001
-001 uf) for open or short; €56 (500 puf) for
short: 19 for open or partially shorted
windings. A defective T9 results in the
R91 waveform appearing as a ripple instead
470K of a sawtooth when scope is connected .
across .16 (linearity coil)
i TO PIN 3
= 6w4
1xX2
H.V. RECTIFIER Mfr. Sentinel Model No. 412, 413, 415
RrR62 ANODE Card No. 412-11
LT 330mms I cAP
| Section Affected: Raster
| —_—
R HOR. ® ® ] CRT. | Symptom: No raster—normal sound.
OUTPUT R57 . .
TRANSF, é 470 K Cause: Shorted high voltage condenser located in -
3 filter compartment, or open fuse (F-1) °
located at 6BQ6 socket.
1
PRIV What To Do:
e 65 R71
500 MMFD 680K .
F1 I ) Replace: C-65 (500 upf) high voltage filter.
< b Also, F-1 with Slo-Blo Type fuse only.
FCICET IR 0w
6ALS H )
PHASE DETECTOR Mfr. Sentinel Model No. 412, 413, 415
® Card No. 412-12
L e Section Affected: Raster
1 Symptom: No raster, sound normal Normal raster '
'0) appears if 6ALS phase detector is re-
moved from socket. X
cr2 X
R82 522 .05 Cause: Shorted feedback condenser to 6AL5 phase °
27K . ” detector tube.
b E +
WIDTH . .‘
L J.. . voT What To Do: :
.003 :
I Replace C72 (.05 uf)
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ASSOC

ON

- NEWS -

Local., State and Nadional Asseciations are uwrigently requested to send in news of
their activities so that we may prind them in these colummns.

PRSMA

P.R.S.M.A. held its last open meet-
ing at the Franklin Institute on De-
cember 2nd, 1952, featuring Mr. C. E.
Walter, field surervisor of the RCA
Service Co., who spoke on uhf and
presented RCA’s new uhf tuners and
adapters. Slides and movies were used
with his lecture to bring out the fine
points of his lecture. He also reported
on the uhf station now operating in
Portland, Oregon. Mr. McDonald, en-
gineer of WHUM-TV in Reading,
Pa., was also present with his assis-
tant and spoke on the new station be-
ing put into operation sometime near
the end of December this vear.

Radio & Television Technicians
Guild of Florida Inc.

It is quite obviousg that a great
many servicemen have fallen into the
category of misinforimed salesmen.

Thig fact is quite evident in Dade
County.

The reason for this statement is
the obvious neglect of TV Antennas.
For maximum efliciency we know
that all sete should he operated on
an Out-door Antenna.

Antennasz are designed as an inte-
gral part of the Tuning Unit of the
TV receiver.

The mis-leading Ads that read “set
delivered and completely installed” is
as phony ag a $3.00 bhill, unless they
completely install an outside Antenna.

Starting with the built-in Antenna
and going to u properly installed out-
door Antenna, lield strength will in-
crease anywhere's from 30 to 95%.
Taking into consideration the faet
that Miami will be fringe Area in re-
spect to I't. Lauderdale in the UHTF
Band — UHF Antenna installations
will be very critical-—so from here on
out let’s try and do a better job with
VHF installations.

In Dec. Mr. Neil Hunter, Field En-

gineer for Sprague was in town. His

appearance here wag through the ef-
forts and co-operation of East Coast
Radio & TV Co. and Herman Radio
Supply Co. Mr. Hunter gave an ex-
cellent lecture and demonstration on
Caypacitors. All thore who attended
the entire lecture had a far better
ingight on Capacitor construction and
application.

Joint Electronics & Radio Committee
On Service, Philadeiphia Radio
Servicemen’s Association, and
Television Contractors’ Association

The JERCS—Joint Electronics &
Radio Committee on Service—in co-
operation with the Philadelphia Radin
Servicemen’s Association and Televi-
sion Contractors’ Association, is con-
tinuing its year long program of pro-
gressive education in the latest infor-
mation and methods for TV service-
men in this area by presenting another
in its current series of lectures.

James Robertson, uhf engineer for
Capehart-Farnsworth Corporation of
Ft. Wayne, Ind, will report on ex-
perience in the active uhf Bridgeport
and Portland areas and on uhf market
research on Junuary 22nd at the
Franklin Institute at 8:00 p.m. His
lecture will also cover the available
information on standard coil conver-
sion to 20 & 40 nie 1f strips, and future
circuit developments on all TV sets.
Mr. RRobertson is in this area throueh
the courtesy of Trilling & Moutague.
This program wasg arranged by the
Technical Edueational Advisory Pan-
el, the JERCS’ subeormmittee organ-
ized to handle the electronics ser-
vicemen’s educational program.

By presenting this lecture, the
Joint Electronics & Radio Comittee
on Service is energetically followin;
through on the program for which it
was organized a year ago. At that
time complaints against the electron-
ics industry were piling up at a fan-
tastic rate. In order to bring harmony

RADIO-TELEVISION SERVICE DEALER @ FEBRUARY, 1953

and mutual understanding to its
various elements and to develop ed-
ueational programs for both the ser-
viceman and the consumer, five well-
knowu men in the electronics indus-
try in Philadelphia banded together
to form the nucleous of the JERCS.
The five men, Albert D. Steinberg of
Albert D. Steinberg & Co.; Albert M.
Haas of Albert M. Haas Co.; Harry
Ehle, Vice-president of International
Resistance Co.; Thomas Joyce, presi-
dent of Raymond Rosen & (lo. and
Morris Green of Almo Radic Co.
drew together representatives of all
segments of the electronicg industry
to put on a program of celf-policing
and internal education that las be-
come a model for other communities
in the eountry.

I'nder the sponsorship of the
JERCS, a wide range public relations
program has been instituted and car-
ried out, including reports on the elec-
tronics industry in trade journals and
daily press, television and radio
shows, talks before civic and indus
trial groups and a year long program
of educational lectures.

These lectures are open to all ser-
vicemen in this area, and include a
question and answer period.

San Antonio Radio and TV
Association, Inc.

Our association met Jan. 13, 1952,
for their regular Annual Meeting to
elect a board of Directors and Officers
for the coming year. To bring you up
to date on our activities we are en-
closing a brief history of our associa-
tion.

The annual meeting was preceded
by a banquet at the St. Anthony
Hotel. Officers are: President—Al
Niehaus, Vice-President — A. B.
O’Keefe, Secretary—Forrest L. Bak
er, and Treasurer—Tom Boyd.

[Continued on page 66]
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C.B.S. Columbia Models No. 817,820
Sync Amplifying System

The C.B.S. Columbia Models #3817,
820 (Fzg. 1), in order to give as stable
syne as possible, uses separate ampli-
fiers for the horizontal and vertical
sync pulses. The reason for this lies in
the fact that circuit values in synec
amplifiers which amplify a composite
sync, have to be a compromise. The
compromise is between the response
to the broad 60 cycle vertical pulse
and the narrower 15.75 kes horizontal
pulse.

These compromise values result in
a degradation of the pulse wave form.
This degradation, in turn, leads to
the vertical being more susceptible to
noise pulses. In order to correct this
situation, C.B.S. Columbia in their
models #817, 820, as mentioned pre-
viously, amplify the horizontal and
vertical pulses separately.

This is accomplished by feeding the
grid of Tube “A” (Fig. 2) with the
complete signal across e differentiator
network consisting of €207 and R206.
The RO time of these components is
such that the vertical pulse results in
a spiked form that is of a great
enough amplitude and width to per-
mit tube 4 to conduct. The reason for
this is that with the cathode grounded,
the high value of R206 causes the grid
leak current to bias the tube to cut

€209 =
270 ]

AAAAA A

R207
2.2
MEG.

Fig 2—Partial schematic showing
method; .of sync voltage distribution.
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Fig. 1—Separate sync. amplifiers used in C.B.S. Columbia Models 817, 820.

off. The horizontal pulses being of a
much narrower width do not bring
the tube out of conduction. Tube B
is also biased to cut off by grid leak
biasing through R207. The R(C time
of C209 and R207 permits tube B to
conduct only on the horizontal pulses.
The vertical pulse develops most of
its voltage across €209 and the hori-
zontal pulse develops most of its
voltage across R207 which is between
grid and ground.

The plates of both tiibes are tied
together and the combined signals are
developed across the common load
resistor R210. Thig signal is then fed
acrogs C210 and R209 into another am-
plifier. The horizontal pulses are taken
off the cathode and plate through re-
sistors B213 and R215. They then feed
a horizontal phase detector diode. The
vertieal syne pulse is taken off through
211 into the integrator.

Both tube 4 and tube B in addition
to their pulse amplifying funections
also act as syne strippers and limiters,
The signal is fed sync phase positive
from the video detector. Both tubes
are cut off and only conduct on the
synec pulses. This strips the video por-
tion of the signal.

As a result of the value of the volt-
age divider, R210 and R208, the plate
voltage is approximately 90 volts. A
condition of rapid plate saturation is
thereby produced. Tube VI3 also is a
limiter with a plate voltage in the

order of 60 volts. This serves to clip
any video information which might
not have been stripped in the previous
stage.

Conrac Model 61, 64—Detection
and Sync Stripping

These two models (Fig. 3) are ex-
amples of the new trend towards mak-
ing use of multiple element tubes for
video detectors and heptodes for syne
strippers. Let us examine briefly how
these circuits operate.

Let us start with the signal at the
plate of the fourth i-f amplifier, the
ac load for this tube is L7. L7 is in
the cathode circuit of V6. DC wise
this coil is a short. The plate of the
detector tube goes to ground through
R20. As the negative half of the -f
envelope appears across L7, it drives
the cathode negative with respect to
ground and also with respect to the
plate. Since on this portion of the
signal, the plate is positive with re-
spect to cathode, plate current flows.
This current flow is toward ground
and, therefore, the voltage at the junc-
tion of 1220, R21, C31 and (32 is neg-
ative. Due to the time constants of
the components, this network filters
the ¢-f component out via 032 and the
video component by meang of C31.
The result is a peak-type agc system.
This voltage is applied to the grids of

[Continued on page 64]
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New Products

UHE-VHFE ANTENNA

Channel Master Corporation, Fllenville, New
York, has announced the development of the
stacked Ultra Fan, Model 4132.

The Stacked Ultra Fan utilizes two interac-
tion filters, one at each antenna, which elec-
tronically separate the VHF and UHF bands.
This permits the antennas to be used with
only one transmission line, and complete
vhf-uhf reception is accomplished without
switching. New "All-Vu” stacking rods have
also been developed which provide hizhest
zain on both vhf and uhf,

The Stacked Ultra Fan was designed to elimi-
nate the “Twin Terrors” of UHF: vibration,
and the accumulation of dirt and moisture at
the terminals. The terminals of this antenna
are isolated in free space, preventing the
accumulation of dirt and moisture which can
dim or short out the picture completely. The
filters also have ‘‘free space” terminals.

TV RECEIVER KIT

Transvision, Inc., New Rochelle, New York,
announces the release of the 1953 Television
Kits for home assembly. The new A-4 design,
this series of 6 models features afe. agc,
choice of several tuners. optional remote
control, retrace-elimination. ready addition of
uhf channel strips without converters, optional
power of 60 cvcles, 50 cveles and 25 cycles.

These kits accommodate both American system
of 525 lines and European system of 625 lines.

The instructions, prepared under the direc-
tion of David Gnessin, long known in ex-
perimental electronic work through his articles
on television in technical trade journals, fil}
a 70 page plastic-bound book (with an ad-
ditional dozen full-size drawings and photo-
graphs).

A free brochure on the 1953 kits is available
from Transvision gratis.

UHF ANTENNA

Over 10,000,000 antenna installations are
prospects for the recently announced Ward
Jazz Trombone uhf antenna, Model TV-180.
Specifically designed to convert existing VHF
antenna installations to also cover uhf, it is
easily mounted on the same mast as the present
antenna. Its market is every area with a uhf
station either on the air or due to come.

Jazz Tromhone is a companion piece to
the extremely popular Trombone, announced
by Ward several months ago and now widely
used around the country. The Trombone is
4 combination uhf-vhf antenna designed for
installation with new sets, while Jazz Trom-
bone is to convert old installations to uhf.

|

Coverage of all uhf channels, uniform gain
of 8 db across the band, low wswr and 300
ohm impedance are electrical features. It has
2 sharp dirvectional pattern, too, to cut down
the ecritical uhf ghost problem. Small-
about two feet by two feet; light weight—Iless
than two pounds : and completely preassembled
it is all aluminum construction. Two and
four stack models are also available.

CAPACITORS

The expansion to twelve types in the
““Demicon”’ series of miniaturized, tubular
metal-cased paper capacitors is announced by
Cornell-Dubilier Electric Corporation of South
Plainfield, New Jersey.

RADIO-TELEVISION SERVICE DEALER @
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DEMICON CAPACITORS

Cornell-Dubilier “Demicons’ are hermeti-
cally sealed in metal cases, with glass-to-metal
seal terminals, and are available in seven
mounting and container styles, Impregnants,
tolerances and internal comstructions are
provided to meet the most popular applications
encountered in present day engineering prac-
tice.

TV ANTENNA COUPLERS

Industrial Television, Ine., announced
initial deliveries of their new IT-117A and
IT-118A AutoCouplers.

The AutoCoupler permits the operation of
two or four TV receivers from a single
antenna. Attractively housed, the AutoCoupler
features rmicro-loss, interaction suppressing
distribution. and is suitable for twin lead or
open-wire line.

The AutoCoupler may be used in conjunc-
tion with ITl AutoBoosters for multiple in-
stallations in seecondary signal areas.

The AutoCoupler is the latest addition to
ITI's expanding line of jobber products which
now include the IT-105R RBattery-cperable
Field Strength Meter, the IT-90AB Cascode
AutoBooster, the IT-102A Super AutoBooster,
and the Tenna-Clip.

PRINTED CIRCUITS

Five new printed ecircuits for TV and Radie
sets have been added to the replacement parts
stocks of distributors for The Sprague Prod-
uets Company. All of the new items are
resistor-capacitor networks screen printed
on high dielectric constant ceramic bodies.
The resistor elements are highly stable,
another new Sprague development in this
tield. A moisture-resistant insulating resin is
used to thoroughly protect the complete plate
assemblies.

The addition of these new R-C networks
to Sprague’s already large R-C line is part
of the company's continuous program of
making available to service technicians new
developments in printed circuits and ceramic
capacitors as soon as field needs arise.

Cirenit diagrams of these new units are
available from the Technical Service Section,
Sprague Products Company. 71 Marshall
Street, North Adams, Mass,
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for the RADIART

new 12 voit

announces its

auto circuit 6300 series. ..

an addition

to the full line of

emt

| 3 REEADLVIBR TORS

Faster
Starting

The exclusive RADIART de-

sign permits the briefest

possible “Warm-up” period,

thereby making the RADIART
vibrators practically instan-
taneous starting. This added
feature means greater per-

formance.

Longer
Life

There's more for your money
in every RADIART vibrator-
they last longer! Precision
manufacture, using only the
finest materials, assures long

lasting, trouble-free perform-

ance.

Complete

Replacement Line

RADIART has a CORRECT re-
placement vibrator for every
original equipment vibrator.
12 Radiart vibrator types
serve over 89% of all popu-
lar replacements. NOW. .THE
NEW 6300 SERIES IS READY
FORTHE NEW '53 car MOD-
ELS with radios having 12
volt circuits,

Seal-
Vented

Sealed at the factory ta pre-
vent the formation of an
insulating film on the points
while the vibrator is on the
shelf .. .the sealed vent auto-
matically opens when put in
use to allow the vibrator to

“breathe”.

THE RADIART CORPORATION cieverano 13, onio

VIBRATORS e AUTO AERIALS o TV ANTENNAS e ROTORS o POWER SUPPLIES
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PORTABLE FREQUENCY AND
DEVIATION METER

A new portable frequeney and deviation
meter for readily checking radiated carrier
frequency, undulation deviation, and other
performance data of mobile two-way radio
systems is announced by the Fngineering
Products Department of the RCA Victor
Division, Radio Corporation of America.

The new meter, RCA Type CX-8A, ia a
scif-contained, highly accurate, direct-reading
test instrument which provides facilities for
checking the radiated carrier frequency of
mobile and station radio transmitters to
comply with regulations of mobile and station
radio transmitters to comply with regulations
of the Federal Communications Commission.
It. can also be used both as a field strength
meter, to determine relative power output of
& transmitter, and as a precise signal source
for accurately aligning radio receivers.

The new instrument is designed to operate
at one or twe specified frequencies in the
26-50 or 152-174 megacycle range, or in other
frequencies on special request. The center
frequency indicator range is within plus or
minus 15-ke of the internal crystal standard.
The reading accuracy of the meter is plus
or minus 200 cvcles, and the accuracy of
the reference to the crystal oscillator is
better than plus or minus .002 per cent.

HI-FI RELUCTANCE PICK-UP
CARTRIDGES

Three new General Electrie 15,000 cyele
variable reluctance phonograph cartridges are
being displayed for the first time at the New
York Audio Fair. As uadditions to the com-
pany’s “Golden Treasure” line, dual stylus
RPX 053 bears a suggested list price of
$567.90 and RPX 061 and RPX 063, both single
stylus cartridges, are listed at $33.95. All three
feature diamond styli.

G-E’s audio engineers believe these wide
range cartridges are the answer to the
question of how to obtain the best possible
record reproduction with the least possible
wear and distortion on favorite records.

The decision to adopt the diamond stylus
for playing all tbree popular record speeds
was hnsed on the result of tests which showed
that after running hundreds of hours, the
diamond stylus produced no audible distortion.
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COMPENSATED CONTROLS FOR HI-F

Compentrol is the new compensated loud-
ness control being manufactured by the
Centralab Division of Globe-Union. The unit
is a combination dual-tapped control and
Printed Electronie Circuit plate combining the
compensating network. The use of the PEC
plate makes possible a size practically no
larger than an ordinary volume control to-
gether with close control over the output of
the entire network Since all components in
the *‘Compentrol” network are in shunt, there
is no insertion loss, and no additional ampli-
fication is required.

Two styles of Compentrol are now available
Y% meg and 1 meg values, in both switch and
non-switch types. The units are completels
assembled and ready for instalation by a
service engineer or audio enthusiast. Complete
deseription and directions are enclosed with
each unit. Prices for Compentrol are $2.50
plain type audio net, $3.00 switch type audic
net. A booklet describing “compensation” and
the Compentrol unit is available free of
charge at Centralab distributors, or by
writingz the company: Centralabh., 900 East
Keefe Ave,, Milwaukee t. Wisconsin.

SELENIUM RECTIFIER TESTER

The Jackson Eleetrieal lnstrument Co., 18-40
8. Patterson Blvd., Dayton 2. Ohio, announces
the new Model 710 instrument for testing all
radio and television selenium rectitiers rated

from 20 to 650 ma. It operates on 110 to 125
volts ac and has a variable indicated voltawze
range of 25 to 300 volts ac. Use of the
instrument is said to be extremely simpie.
After the load and volt indicators are set
and the line voltage is adjusted, the test
lead clips are placed on the rectifier terminals,
next the correct meter range is selected and
the test switch is pressed. Then the GOOD-
BAD dial shows the condition of the rectifier
and also indicates life expectancy. A bulletin
giving complete information on the Model
710 tester will be sent upon request.

DEFLECTION YOKES

Standard Transformer Corporation, Chicago,
today annqunced that four Stancor deflection
vokes are now available with or without leads
and networks.

To simplify installation work and to do
away with the necessity for removal and
replacement of the network components in
applications where they cannot be used, yet
supplying them ready-installed where necded,
Stancor Nos. DY-1 DY-8: DY-9 and DY-10 are
now available also as DY-1A: DY-8A: DY-8A
and DY-10A respectively, with leads and net-
works added. This provides the right voke
for any specifie installation, it was pointed

RADIO-TELEVISION SERVICE DEALER @

out. In many applications the standard net
works cannot be used, and removal and re-
placement of the networks components doubles
the work of the service technician.

By supplying deflection yokes with or with-
out leads and networks, Stancor does away
with the necessity for paying for networks
which cannot be used, yet provides yokes
with leads and networks already installed
where they are needed.

UHF ANTENNA

Telrex, Inc., Asbury Park, N. J., announces
that production has been started on their
new uhf “Ultra” “‘Conical-V-Beam”—a unit
completely factory assembled, made of sturdy
coustruction capable of withstanding gale
winds on high towers. It is a broadband unit.
and the stacked “‘Conical-V.Beam’ dipolea

tnsure Hat hi-gain respunse with full vide
and tone fidelity at any uhf channel plus
freedom from flicker or flutter. This compacted
arry covers full UHF range at highest signal-
to-noise ratio—at low cost. List price $10.76
Write for literature.

4-WATT RESISTOR

A new power resistor. type PW4 rated at
four watts, has been enthusiastically received
as a recent addition to the IRC line Com-
pletely insulated with an inorganic core
material molded in a high temperature plastie,
this unit will not support combustion. Wire
element is uniformly and tightly wound on
glass fibre core with axial leads 1% long:
.036" diameter. Body dimensions: 1% long
1 ohm to 8200 ohms in =5% and *109 toler-
ance. Units prominently stamped with IRC
trademark, tvpe and rating, obhm range and
tolerance. This four watt resistor particularly
recommended for television circuits requiring
2 to 3 watts actual dissipation at high ambient
temperature, resistance element of resistance
capacitance filter in automobile receiving sets
where operation is at high ambient tempera-
ture. and all other circuits where a stable re-
sistor is required, with wattage dissipation of

atts and |-ss. For further information, write
International Resistance Company, 401 North
Broad Street. Philadelphia 8, Pa., for cataloy
bulletin P-1.

TOOLS FOR INSTALLING NEEDLES

The Duotone Company, Inc., Keyport, N. J.,
has announced that it is now ineluding instal-
lation tools with every precious metal, sap-
phire and diamond tip replacement needle
Duotone produces for RCA’s #74068 Cartridge.
Installation directions are printed on the
package's reverse side together with the
list price, needle tip material and size, and
Duotone’s catalogue number for the needle
as listed in the Duotone Replacement Needle
Chart. This same information is repeated on
a small detachable inventory tas.
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WHATEVER YOUR FUSE NEEDS

THIS ONE SOURCE SAVES TIME AND TROUBLE

BUSS FUSES

for TELEVISION...RADIO...RADAR
INSTRUMENTS...CONTROLS...AVIONICS

From fractional amperage types to huge industrial
fuses, BUSS has specialized in a complete fuse line

for the past 39 years. Whatever your circuit protection

problem, you can choose from this complete line not
only with convenience but with confidence in the
unequalled BUSS reputation for quality and
dependability.

Evidence of BUSS dependability is the rigid
electronic testing every fuse must undergo before
leaving the factory. Ultra-sensitive electronic devices
check it to exacting standards of construction,
calibration and physical dimension.

BUSS Fuses Are Best For Your Business.

When you install BUSS Fuses, you can forget
about troublesome “callbacks’ caused by unnecessary
blowing .. .and yet you can be certain of positive
protection. In addition, your customers will
appreciate the BUSS name. . .famous in home, farm
and industry for 39 years. They’'ll know you’ve
used the best.

USE THE HANDY COUPON — It'’s just

good business to rely on BUSS FUSES

RADIO-TELEVISION SERVICE DEALER ® FEBRUARY, 1953

= Name._

...Plus

A COMPLETE LINE OF FUSE CLIPS,
BLOCKS AND HOLDERS

‘ BUSSMANN Mfg. Co. (Division of McGraw Electric Co.)

University at Jefferson, St. Louis 7, Mo.

“I llease send me bulletin SFB containing facts on

BUSS small dimension fuses and fuse holders.

Title
Company
Address

City & Zone__ _ State
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Why not
repair
TV

the easy
way?

Rider TV MANUALS. These are the’
large, bound volumes that come out
about 3 times a year, Each volume
covers the current production of every
receiver brand from A to Z. There'are
now 10 TV volumes that cover a total
" of more than 4,650 different models.
Each volume has 2,000 or mord
814 x 11" pages of official, factory- -
authorized information and all con-
tents are clearly indexed for fast and
easy use. With a Rider TV Manual,
you'll know all about the different
production runs and changes, circuits,
. voltages, trouble cures . . . everything
the manufacturer has to tell for easy
service.

Beginning with TV Manuval 10 and
TEK-FILE. Pack 57, you'll find this new
feature: a listing — by brand names —
of dependable replacement ports, All
ports’ specifications are checked and
rated against original parts, If you
can't get TEK-FILE information, let us
know. We'll tell. you where to buy it
. . . or sell you direct. Find out for
yourself how easy tv servicing can
really be. Try a TEK-FILE Pack — if
you're not completely satisfied—return
it fo us within 7 days and we’ll return
yaur moneyl
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We don’'t mean by saying a few magic
words over the set. Before you can do
that they'll build a set that just won't
break down ...and we'll all be out
of business. We mean that once you
know the moke and model of the tv
receiver, think how easy it would make
your job if you knew as much about
the set as the company that made it.
Impossible? No. Rider servicing infor-
mation tells you all you need to know
to do a permanent repair job. One
that really makes the customer happy.
This complete and easy-to-use data
comes two ways . . .

TEK-FILE. Here is the same complete,
official factory-authorized Rider infor-
mation in packaged form. TEK-FILE
information is just like the Manuals

. . organized, indexed, easy-to-use,
Buy TEK-FILE when you need informa-
tion for just certain receivers and
models, There are now 77 TEK-FILE
packs that cover over 2,800 tv mod-
els. You can find out what packs are
available from the free TEK-FILE
indexes at your jobbers, or by writing
fo us.

NOTE TO ALL TV 10 OWNERS! Do
yourself and us a favor by filling in
and sending to us the registration
coupon on the first page of TV 10.
This will help us send you additional
exclusive information. Thank you.
For. Easier Radjo Servicing ... Use
Rider's 22 AM-FM Manuals!

Josw F Rezer

PUBLISHER, INC.
480 Canal Street, New York 13, N. Y.

West Coast Office:
4216-20 W, Jetterson Bivd., Los Angeles, California

Du Mont Service News, the offi-
cial Du Mont Servieing publication
for the past two years, is a monthly
publication replete with interesting
and valuable servicing articles and
tield service data on Du Mont receiv-
ers. Many of the articles are of a
veneral nature, but are of immediate
concern to the servicing technician.

With contributions by such capable
writers as Harold J. Sehulman, ser-
vice manager, Carl J. Quirk. technical
supervisor, and Joseph J. Roche
editor, this publication becomes a
“must” in trade literature the service-
man should receive. The January
issue will be devoted to circuit descrip-
tions and troubleshooting tips on a
brand new Du Mont chassis.

TFor further information see your
Du Mont parts distributcr, or write:
Du Mout Service News, Allen B. Du
Mont Laboratories, Tne., Allwood
New Jersey.

Radio’s Master, a completely cross
indexed, fully illustrated buving
cuide and reference book containing
0,000 itemng of current electronic prod
ucts, is now ready for the entire parts
and equipment industry. Published
by United Catalog Publishers, Ine.
rhis hard covered, permanent edition
containing 1220 pages, eives accurate,
authentie descriptions of all items as
approved by each manufacturer.

Radio’s Masters is the official buy
ing guide used by engineers, purchas
g agents, dealers, recording studios,
broadeast stations, laboratories, in
dustrial plants, government agencies,
experimenters—in fact, by all who
buy, sell or specify. Available through
local electronie parts distributors or
write to United Catalog Publishers,
lue, 110 Tafavette St., New York 18

Electro-Voice. Ine. Buchanan,
Michigan, has just issued two 8-page
Bulleting No. 135 and No. 189, on the
[2-V Aristoerat and Regency Klipsch-
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FHT

moDEL 832

Regsl

ALL RANGES WITH THIS || ONE CONTROL

Just one knob—extra large—easy to turn—flush with the panel,

controls all ranges. This one knob saves your time—
minimizes the chances of “burn-outs™ because you don’t

have to remember to set another control. You can

work fast with Model 630 with your eyes as well as your
hands. Look at that scale—wide open—easy to read,
accurately. Yes, this is a smooth TV tester. Fast, safe, no
projecting knobs, or jacks, or meter case. Get your
hand on that single control and you’ll see

why thousands of “Model 630’s” are already in use in

almost every kind of electrical testing
FOR THE MAN WHO TAKES PRIDE IN HIS WORK

@
ONLY $39.50 AT YOUR DISTRIBUTOR rlp E _

In Canada: Triplett Instruments of Canada, Georgetown, Ontario

TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON, OHIO, U.5.A.
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Licensed Folded Horn Corner En-
closures, with complementary 12-inch
and 15-inch full range and separate 2-
way loudspeaker systems, E-V Baronet
with complementary 8” speaker, and
E-V Peerage sound equipment console.

The authentically styled, acousti-
cally correct enclosures in Mahogany
and Korina Blonde finishes are fully
illustrated and described. Detailed
data is given on the individual E-V
Coaxial Speakers, Iigh Frequency
and Low Frequency Drivers, Diffrac-
tion Horns and Crossovers, and on
complete E-V Speaker Systems for
chese cabinets. Important informa-
tion on response, impedance, efficiency

and distortion data is included. Com
prehensive  table shows various
changer, amplifier, and tuner com-
binations compatible with the E-V
Peerage Console.

* % %

With an expanding and widening
market for Hi-Fi audio equipments
rising te many millions of dollars, it
is natural that the consumer-purchaser
will soon need the help of servicemen
well versed in and trained to handle
audio Hi-IFi problems.

High Fidelity Simplified, another
excellent and timely Rider publication,
amply illustrated, should be read by
the servicing profession for the under-

Don’t
spoil

the
refleciign’/

V2

Your reputation as a skilled Service Man depends a great deal on

your choice of replacement parts. The performance of replacement

speakers reflects upon your ability and knowledge. Be sure the

reflection is favorable. Specify Utah* speakers—and your customers

will say “That Service Man Knows His Business!”

*All Utah speakers have exclusive Utah Universal Anyle Mounting.

FREE . .

. WRITE TODAY FOR THE NEW UTAH
REPLACEMENT SPEAKER CATALOG 5201

Export Dept. Rocke International Corporation, N. Y, C.

RADIO PRODUCTS CO., INC.

HUNTINGTON,

INDIANA

A WHOLLY OWNED SUBSIDIARY OF NEWPORT STEEL CORPORATION
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standing of what Hi-IFi renlly is
This should give the serviceman or
service-dealer a talking acquaintance
with a new art, an interesting hobby
and a fast growing industry. (Note
the multiple Audio I'airs.)

It may also be suggested that when
too many time-consuming questions
are thrown at the busy serviceman, he
can recommend that the book—under-
standable to the technieally uninitia-
ted—be purchased and read by his
consumer-service client. Available at
parts distributors, audio salons or at
John F. Rider Publishers Ine.

* * %

A “one-a-month” information ki1
Jdeseribing permanent magnet applica
tion ideas for industry has been an
nounced by the Carboloy Departmen:
of General Electric Company, Detroit

The basic “kit” consists of a heavy
permanent binder with six applica-
tion ideas, each described on a sep:
arate loose leaf page. Each month.
the Department plans to issue a new
magnet application sheet which will
be distributed automatically to those
who request the basie information kit

The first six ideas presented are:
uge of magnets on conveyors to trans-
port ferrous parts, sheet steel separa-
tors, floor sweepers to pick mp ferrous
objects, plant layouts, tool racks, and
shear tables for cutting sheet metal.

Each idea sheet contains complete
technical information and diagrams
regarding the partieular application
described

* k%

Because of the vastly increased use
of electronics in industry, Hudson
Radio & Television Corp., New York
Distributor, has published a complete
new 196-Page Catalog of Electronic
Equipment. This 7” x 10” book is so
prepared that it can also serve as a
reference manual for Industrial, Lab-
oratory, Broadcast and other users of
electronic equipment. Tt includes an
elaborate cross-reference and guide
to JAN (Joint Armv-Navy) com-
ponents of the world’s outstanding
manufacturers.  Practically  every
standard make of Radio and TV Re-
placement Parts and accessories is
listed at Distributor Prices!

* ok ok

Special needs of the practical de-
signer are met in “Filter Design Data
for Communication Engineers” by
John H. Mole, a new book published
this month by John Wilev & Sons.

Concentrating on the Zobel methods
of synthesizing filters. the author pro-
vides a clear exposition of design
methods and their results. He dis-
cusses in turn: low-pass, high-pass,
symmetrieal band-pass and band-stop
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5 ft. and 10 ft. self-coupling

immediafte
delivery
from your
Admiral
distributor

Television
]

R
)

The greatly increased need for outside antennas i1 new
station areas has just about soaked up the supply of
masts. Now Admiral is ready to halp you meet the
demand with th=se new 5 and 10 foot masts . .
available at or.ce from your Admiral Distributcr
Admiral’s huge production brings you these masts
at the industry’s lowest prices. Finest quality. too
made of cold-rolled seamless steel tubing, heavily
electrogalvan zed “or utmost rust resistance. Both 5
and 10 foot masts are available wizh one end Jlarec
to take extensions . . . eliminates the need
for separate mast couplers. Order “rom your
Admiral Dist-ibator by part number:

20 gauge 18 gauge 16 gauge
5 ft. plain end M 40
5 fi. flared enc M 40A
10 ft. plain end M 41 M 42 M 43
10 fi. flared enc M 41A M 42A M 13A

Admiral Corporation, Accessories and
Equipment Divis on, Chicago 47,1Il.

A COMPLETE LINE OF ADMIRAL TV ANTENNAS . . . NOW AVAILABLE FROM YOUR ADMIRAL DISTRIBUTOR
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Trombone

Quad-Vee Duo-Vee
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sections; dissymmetrical band-pass
filters; 1impedance transformation;
junetion losses and ecalculation of ef-
fective loss; and the design of terminul
sections.

Tchebycheff behavior of stop-band
attenuation; the effects of dissipa-
tion: tolerances on element values:
and simpler filters with Tchebychetf
beliavior of pass-band loss are covered
as well. In addition, a notable collec-
tion of c¢harts, tables, and formulas
have heen selected or especially pre-
pared for this volume in order to
save time-con=uming calculations.

“Filter Design Data for Communi

\
The Better

\ ELECTRIC ¢

SOLDERING 4

2N

o Better Designed
o Better Made 7
o Tips Rigid—

Stay Tinned

Easily Replaced : =

Underwriters’ Approved

CARY

& UL

%, / The 250 Wart electric sold-
ering gun entitled to show

this certification. Speaks well for the

quality of the product and its safety.

Uscrs praise its balance, case of

handling, excellent performance.

NO DUTY CYCLE

Can be used almost constantly. Tts excel-
lent design and construction prevent
overheating. Opcrating on 120 Volt
AC, 60 cycle, the Wen Gun handles all
soldermg requirements 50to 250 Watts.

A FINE PROFESSIONAL TOOL

Ideal for assembly, maintenance, service
and repair. Retails for $12.95 with dis-
counts for quantities and to the trade.
Individually boxed. Fully guarantecd.

EXPORT AGENTS, SCHEEL INTERNATIONAL, INC.— CHICAGO 18, ILL.

62

GUN -—->

HEATS IN3TO 5 s:conos—-coou QUICKLY el

WEN PRODUCTS, INC.

5806 NORTHWEST HIGHWAY ¢« CHICAGO 31, ILL.

cation Engineers” contains 232 pages
and is prieed at $7.50.
* *

“Your Road to Betier FM” titles a
new phamphlet deseribing WARD
FM antennas.

The pamphlet is designed both as a
catalog and a3 an envelope stutfer, and
i= being used by many distributors
and dealers in their sound rooms.

Entitled Form 54-187, “Your Road
to Better I'M” iz now available from
Ward distributors or dircet from
Ward Produets Corp., Division of
The Gabriel Co., 1523 Fast 45th
Street, Cleveland 3. Olio.

New WEN Products

//: I The

~/ /
S EXTRA
LONG LIFE/

TIP

P

—

ACTUALLY LASTS
20 TIMES
AS LONG

This Feraloy tip is same size as standard
tip of the Wen Gun but specially coated
to protect against corrosion and silver
plated to insure best electrical contact
and heat transfer. Stays tinned indefi-
nitely, never requires dressing, extra
rigid, retains full 1ip contact area.

BIG HELP IN SHOP, FACTORY

Wherc soldering is constant and tip life
is important (as in factory production
or bench work) this Wen Feraloy tip is
terrific. Onc plant reports standard tips
had o be Cgangcd every half hour—
Wen Feraloys every two weeks.

AND NOW ANOTHER

A special tip for smooth, fast cutting
of plastic tile, linoleum, asphalt
tile. Cuts straight lines,
curves, any shapes,
Works in regular
Wen Soldering Gun.

50¢
LIsT

A TIP
FOR CUTTING
PLASTIC TILE
-S0¢ LIST~
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HI-FI

[from page 38}

cutofl filter which is eontinuously va
riable. Tt uses no steps, but instead
has the same smooth action that a
potentiometer has. In this arrange.
ment a normal variable tuning con
denser is emploved as part of a feed-
baek loop.

In this kind of cireuitry, the most
successtul filters are the ones whiel
provide the greatest amount of noise
reduction with the least amount of
loss of music. This is of course alwavs
a compromise—nol all the seratch.
hiss, or other undesirable noise is
gotten rid of, and not all the music
is left m. But if the compromige is
a good one, there will be definite im
provement in the sound.

Dynamic Noise Suppressor

The most coniplex of the noise con
trols 1s the dynamic noise suppressor
This is a means for providing fairly
sharp cutoffs at constantly-changing
(dynamic) points. The sharp cutoff
filter is used, but instead of being set
by the listener for the particular record
being plaved, it changes its own set
ting rapidly, whenever tle frequencies
(upper) of the music change.

This is accomplished by using a tube
as a variable inductance or variable
capacitance in tuned circuits to pro-
duce sharp. constantly changing filters.
A reactance tube cireuit is employed
in which the mutual eonductance of
the tube (V2 in Fig. 5) is controlled
by changes in its grid d-c¢ voltage.
which in turn depend on the signal
which V4 rectifies after its amplifica
tion by V1.

When the mutual conductance of the
tube changes, the value of effective in
ductance whicl the tube represents
changes, and this changes the resonant
frequency of the sharp cutoff filter
of which the tube is part.

In Fig. 5 we have one high frequeney
dynamic filter. of which V2 is the
center, and one low frequency filter
(to reduce rumble, which becomes
more apparent once the treble is
cleaned up) of which V3 ig the center.
Most fairly elaborate home-type dv
namic noise suppressors have two high
frequency filters (“gates”) and one
low frequency gate. The diodes V4
and V5 are used to rectify a portion.
respectivelv, of the high-frequency
content of the signal and the low
frequencies. The d-c control voltages
thus obtained are then fed to the grids
of the reactance tubes where they af
fect the G™ of the tubes ag they pass
(and filter) the signal.

Controls for adjusting the time con-
stants of the rectifyving diodes ure

1953



For faithful tone reproduction. .. high fidelity
at low volume level — use Centralab’s Compentrol

s~ PRICES
//1' 1/, and 1 meg.—
b ‘@Q Plain Type $2.50;

SwitchType $3.00

Switch type Compen-
trol shown above.
Plain tvpe at right.

Centralab components are safest for guaranteed servicing

ﬁ? OU can stake your service reputation on the Centralab
Compentrol. That’s because this combination volume
control and Printed Electronic Circuit faithfully repro- n e
@ ®

duces the high-pitched tones of the operatic SOprano —
or the deep bass notes of the boogie woogic beat . . .
when volume is set at low level.

A Division of Globe-Union Inc.
Milwaukee 1, Wisconsin

In fact, Compentrol was especially developed to better In Canada, 635 Queen Street East, Teronto, Ontario
rep.roduce 'the apparent bass and treble response of The Centralab Compentrol is only onc
radios, audio amplifiers, phonograph combinations and of t(l;e more than 470Cnezi' items listed
e R . . - n tralab’ .

television sets. Use it as a business builder as well as for vour %’,; lof Sﬂ,f;”;z_p%ﬂ :i)ﬁdezy? o St

. 1 4 1 101 rf - atest developments in the fast-changing
replacement service. It actually improves original perform cloctronic el plus e |boasechanging
ance! What's more, its low price will fit any pocketbook. telling the whole Compentrol story. See

} ) your distributor or use the coupon.
Because of its design CRL’s Compentrol needs #o ad-

ditional amplificalion. There is no insertion loss when ENEEEEEEENEEEENEE NN EEEEEEEE
]

you use Compentrol. W CENTRALAB, A Division of Globe-Union Inc. 1
The Centralab Compentrol is furnished in %5 or 1 meg. = 344°E. Keefe Ave., Milwaukee Iy (Wis: =
—plain or switch types. Switch is SPST, and an insulated = Please send me my copy of the new Compentrol Booklet as =
switch shield is furnished for a-c shielding. Most ampli- = well as Centralab Catalog 28 at once and without charge. =
flers use a plain type. For complete details, ask your o Psiti ]
Centralab distributor, or use the coupon, = """" o oen =
B Company.... eennme e I e ama e e e T e s TS [ |
_ u ]
Make your Centralab distributor = Address.. =
headquarters for = [ rervomnirsseesees S e =
exact electronic replacements NN NN EEEEENENEERENEEEEER

o~
w
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WIRE & SUPPLY CO.

shown next to each diode. 'I'hey regu
late the charge and discharge times,
and therefore control the “attack”
and “recover” intervals of the circuit.
(They decide how fast the eircuit
should act to limit the high frequency
amplification once there is no high-
frequenecy music present.)

In this particular circuit €2 and I.2
constitute a trap for the region be-
tween 10 ke and 16 ke. If there were
another high frequency gate employed
in this ecireuit it would take over in
this part of the frequency spectrum,
and we might use another adjustable
trap similar to C2-L2 for the fre-
quencies above 16 ke.

OQutput Impedance Matching

Finally, we come to the last feature
with which we will concern ourselves
in the amplifier for a while—the out-
put impedance of the eontrol unit.
This was never a problem =0 long as
audio amplifiers were single. self-con-
tained units. The rule was to use
careful layout and short leads and for-
get about the impedances from one
stage to the next—they were all high.

But today, with remote control
units on almost every high quality
amplifier (and even some not-so-high
ones!) we have to be concerned with
having low impedance output from
the control unit so that the highs do
not get lost while going across the
room to the power amplifier. One way
to solve this is through the use of
broadeast-type step-down transformers.
But this means using another trans-
former at the power transformer to
step the signal voltage back up again.
and that means money.

Another way to do it is to use a
triole as a cathode follower and end
up with an impedance out of perhaps
1000 ohms. This solution has been
adopted by several manufacturers.
Still others simply work the last tube
as a straight voltage amplifier into a
rather small load, and thus end up
with a bit less voltage but a rather low
enough source impedance (say 10.000
ohms) to handle most installations
with no perceptible treble attenuation.
Finally, we have the designers who
quite frankly make no attempt to deal
with the situation. They have a fairly
high sonree impedance and admit it,
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CTRCUIT COURT

[from page 52

the r-f amplifier and the tirst two :-f
amplifiers.

While this agc action is occurring
the grid to cathode voltage is also
changing. This change in grid to
cathode bias appears across 033
through R23 and 7.9, While the neg-

RADIO-TELEVIS!ON

N
PROVE

Mc: ’

SUPERIORITY!

|
?
|

Model 104

{20,000 ohms

per volt meter)
415" SQUARE METER (50
micro-amperes-Alnico
magnet)
Includes carrying strap
5 DC Voltage Ranges at 20.-
000 ohms volt to 3,000 V.:
5 AC Voltage Ranges to 3,-
000 V.

3 Resistance Ranges to 20
megs.
Also 3 AC & DC Current

Ranges at
5 DB Rangess26.95
Model 102
(1000 ohms [
per volt meter)
¢ 3" SQUARE METER
* JAC CURRENT RANGES
(0-30/150,/600 ma.}
+ Same zero adjustment for

both resistance ranges
(0-1000 ohms, 0-1 meg-

ohms)
5 DC & 5 AC Voltage Ranges
to 3,000 Volts

Also 4 DC $|4.9O

Current

Ranges
Model 103
{1000 ohms
per volt meter)

* 412” SQUARE METER

* 3 AC CURRENT RANGES
(0-30/150/600 ma.)

« Same zero adjustment for
both resistance ranges
(0-1000 ohms, 0-1 meg-
ohms)

Sames Ranges as Mode! 102

é\!ls)% Ranges s18.75

Mo?e_I 103(-8 with plastic
carrying s I’apsl9 25
.

All of the above have molded bakelite cases.

Write Dept, SD-2 for Free Complete Catalog
of these™amd other Instruments.

— See them atyour Jobbers —

Electronic
Measurements Corp.

ASSOCIATION MEMBERS!

RADIO-TELEVISION SERVICE DEALER
would like to send your organization a
free sample copy for six (6) months.
In order to do this we need the follow-
ing informatiom:

Association name
Asscciation Secretary
Address

City.

State.... ..

Number of Members
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CAPACITORS

Depend On—Insist On

§ /@M@L ' / \

“RPORAﬂIDI. Ry

Write for Cetalog AC-3 and
Name of Jobber Nearest You
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Cut Callbacks/

When you install ASTRON Capacitors, you're insuring
against call-backs, building your reputation for reliable service.

Through the use of an improved electrolyte, and an excep-
tionally high-purity anode foil—plus rigid quality control
and exhaustive multiple testing techniques— ASTRON elec-
trolytic SAFETY-MARGIN capacitors mean longer life
and maximum performance under every condition.
Unexpected surges of voltage, undue heat or moisture—
conditions that might spell failure in an ordinary capacitor
—rarely affect an ASTRON.

So next time ask for ASTRON-—the capacitor with the
“safety margin”’ that protects your service reputation. And
ask for Astron Type AM molded paper tubular capacitors
to complete your service job. Individually tested — indi-
vidually guaranteed,

ASTRON

CORPORATION
255 Grant Avenve, E. Newark, N. J,
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FREE Sguiot CATALOG!

Especially Designed for the ELECTRONICS Industry

omed 1OV

Y Ly o ELECTRON‘C&
g 2%’ |NDUSTRIE

TECHMICAL REQUY EN\ETS |
: ohs. 1 e b i

BENCHEs DRAWER UNITS

TEST STANDS

CHASSIS STAND[s

SALES COUNTERS STORAGE BINS

WARM UP RACKS

TRUCKs

Steel is Finished in Polymerized Shock-Proof Insulating Enamel.

Equipto’s especially designed Electronics Equip-
ment is used by thousands of the country's
largest radio, television and electrical service shops
and stores. Combining strongest possible con-
struction with moderate prices, even the small
budget shop can take full advantage of Equipto’s

Merchandise displayed on Equipto's well-styled
units always boosts sales. These units give better
than ONE-THIRD more display and storage
space for items now occupying the same area.

Have you a storage or display problem?

complete line of storage and work shop equipment. We'll be glad to help you.

Division of Aurora' Equipment Co.

810 Prairie, Avrora; lllinois FOR FREE

Phone: Aurora 9231

The right part when you need it for service
This permanent, hard cover Official Buying
Guide of the electronic-TV parts and equip-
ment industry with its comprehensive de-
tailed index, eliminates the need for main-
taining files of small catalogs and manufac-
turers’ literature. Radio’s Master catalogs
90% of TV and electronic
equipment. Not merely
part number listings —
complete descriptions,
specifications and illus-
trations written and
compiled by each manu-
facturer. Enables you to _
make comparisons or | g

Mo More
Files of
Small

| Catalogs and
AN | Loose
Literature

1220 pages

. Publisher’s price  substitutions right now!
® 80,000 items — $6.50-your price

o 8,000 illustrations  [70U8h your fes $195  UNITED CATALOG PUBLISHERS, INC.
* 8% 1175 Ibe Vpaparts 110 Lafayette St., New York 13

MOVING?

When you change your address, please notify our circulation depart-
ment as soon as possible. This is to your advantage, since it takes
approximately 5 weeks to have your stencil changed and duplicate copies
cannot be sent. Be sure to give your old as well as your new address.

RADIO-TELEVISION SERVICE DEALER

67 West 44¢th St.
New York 36 N. Y:

active half of the i-/ envelope appears
acvoss L7, 033 discharges through R23
and L9. When the positive half ap-
pears, the tube is cut off by the plate
and €33 charges again. We, therefore,
have the triode acting as a detector
and agc rectifier.

The detected signal appears at the
arid of V7, the video amplifier throngh
L8 L10, R24 and R25. L8 is a tuned
parallel circuit whose resonant tre-
quency is 1.5 me. This presents a high
impedance to the 4.5 mc intercarrier
sound frequency. As a result, this sig-
nal appears across 123 and L9 and is
taken o!l between L9 and ground by
(034, Tt is then applied to the grid of
the first sound amplifier stage.

Fig. 3—Conrac video detector, agc,
and sync stripper.

The 6BE6 syne stripper operates on
the principle that while both grids
#1 and #3 can control the plate cur-
rent, the grid #1 is the more sensitive
in this respect. The circuit is set up
in the following manner. The major
signal is applied to grid #3 from the
plate circnit of the video amplifier.
This signal is in the order of 35 volts
p-p. The signal off the plate of the
video amplifier has been limited. As
a result, all noise pulses on the syne
pulse have clipped. In addition, all
other noise pulses are no higher than
the top of the sync pulse. This is con-
ventional video awmplifier design and
in noisy areas, it used as is, would
result in the noise pulses triggering
he oscillators prematurely.

ASSOCIATIONS

[from page 51]

Following is a Brief History of This
Organization:

In 1949, a small group of Radio and
Television service-dealers met for the
purpose of getting better acquainted
with each other and discussing their
mutual problems. Several meetings
were held and other service-dealers
invited in until it was decided to make
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TRADE MARK

o for UNIFORMITY
ofar MODERNIZATION
T e frir MAINTENANC:::E

SETCHELL

CARLSON
xpLEVISION

(! engmeermc mastm"pwce
1
- coveted deal lershap

one of the several models . . . B:onde
5301 with Rudm and Phono comporfmam

Chiat Electronic Engineer

B. T. SETCHELL

President and

SETCHELL CARLSON “UNIT-IZED"”
TELEVISION, the receiver that is elec-
trifying the industry . . . bringing order
and simplicity to a host of production and
service problems.

The compact chassis consists of a hase and
8 plug-in units, each performing its sepa-
rate and distinct yet perfectly synchronized
function, producing picture and tenal quali-
ty that defies comparison.

This new and exclusive type of chassis
construction provides maintenance of peak

quality by individually testing each unir,
provides the possibility of modernizing at
the lowest possible expense and provides
an ease of service unequalled in the tele-
vision industry.

In addition to the features that hive proven
to be valuable, such as, models with radio
and phono, 4 stages of 1. F. amplification,
simplified adaptation to U. H. F., variable
tone contro!, front panel adjustment, re-
movable safety glass, luminous dials, and
distinctive cabinet designs, SETCHELL

‘CARLSON television contains many more

basic exciusive features that make it tele-

* vision’s best buy.

— Herm-A-Dome; (patent applied for) a hi-

* voltage unit hermetically sealed against humid-

ity and dust, preventing arcing and corona
thus prolonging its life.

—A unique circuit (patent No. 2,589,299)
that protects major parts in case of oscillator
drive failure.

It is truly the dream set of the customer,
the dealer and his serviceman.
SETCHELL CARLSON television is cus-
tom designed in a limited production
schedule and equipped with powerful sales
tools that make every dealership a valuable
and coveted one.

Interested dealers are
requested to write:

SETCH’EI%.L

CARLSON ..\

“Leaders in Electronics for a Beiter Life”
NEW BRIGHTON, MINNESOTA
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a4 permanent organization. The name
chosen was San Antonio Radio and
Television Association. More or less
regular meetings were held and a set
of by-laws was drawn up and a State
charter was applied for and granted
on June 13, 1951,

From the start it was apparent that
our organization would not follow
conventional lines. We of course could
not be expected to insure ethical prac-
tices of non-members but we could in-
sure ethical practices of our members.
We examined Codes of Ethics of other
similar organizations in other cities
and finally adopted a Code of Ethics
which has been accepted by our mem-
bers, and we bhelieve, insures our cus-
tomers of the utmost in Service.

It is also necessary that our mem-
bers be identified prominently so that
prospective customers will know where
to have their receivers repaired. The
present emblem of the association was
adopted Sept. 27, 1951. It is displayed
on shop windows, on our code of
cthics, on cars and trucks of members
and on all advertising of the associa-
tion, as well as on membership cards
and certificates and identification
cards of members and their employees.

We were instrumental in organizing
the state organization which was or-

ganized on Jan. 28, 1951, under the
name of Texas KElectronics Associa-
tion and has regular meetings four
times a year at Austin, Texas. Mr.
Baker of Radio Service Company is
now T.E.A. president and we are
members of T.E.A, which is composed
of Associations similar to ours. Pres-
ent members are Dallas, Ft. Worth,
Austin, Houston and San Antonio
associations.

We are at present holding three reg-
ular meetings a month. Two technical
sessions (TV course) are being held
the second and fourth Tuesdays of
each month. These are attended large-
ly by associate members, who are
shop techuicians, students and other
persons interested in Radio and TV.
We are holding one business meeting
each month on the first Tuesday of
each month. This meeting is attended
by the shop owners or legal represen-
tative of the member firms who is
usually the Service Manager of the
firm. This session is largely devoted
to business problems arising out of
the service business. Method of ad-
vertising and customer relations are
some of the subjecis discussed. A pam-
phlet entitled “Interesting Facts
about your TV set” is one of the re-
sults of these meetings.

1"“5 IS IT/w:RELAY

GOOD SERVICE
[from page 39]
in their sets, these may lead to major
ones with correspondingly larger ex-
pense.

This works with most of them; we
pull the set out to give an estimate,
and if the customer is satisfied we
work on it the next day. We never
keep a set for more than three days
because this results in loss of good-
will. Neither do we loan sets, for
we've found that if these develop
trouble, especially through the cus-
tomer’s inadequacy or unfamiliarity
with the controls, the resulting ser-
vice calls are profitless and demorali-
zing to our servicemen.”

Presently it takes 14 men and three
trucks to service Eastern’s thriving
business.

TROUBLE?
[from page 32]
to cause a breakdown of the filter con-
densers.
Voltage Divider Precaution
Care must be exercised in detaching
lines from the low voltage system
when making checks along a voltage
divider. Even more care must be

BACK ISSUES

WITH Tulerchangeable (Cocl

FOR A WIDE RANGE OF RADIO APPLICATIONS
GUARDIAN Series 200

Interchangeable

COIL and
CONTACT

Switch Assembly

Two basic parts—a coll assembly sad
a contsct sawitch assembly—comprise i

this simple, yet versatile relay. The coil assembly consists of the coil and
field piece. The contact assembly consists of switch blades, armature, return
spring and mounting bracket. The new Guardian Midget Contact Assembly
which is interchangeable with the Standard Series 200 coil assembiy, is also
available in either single pole, double throw; or double pole, double throw.

CONTACT SWITCH ASSEMBLIES

CAT. NO. TYPE COMBINATION
200-1 Standard Single Pole Double Throw
200-2 Standard Doubls Pole Double Throw
200-3 Contact Switeh
Parts Kit
200-4 Standard Double Pole Double Throw
200-m1 Midget Single Pole Doubje Throw
200-M2 Midget Double Pole Double Throw
200-m3 Midget Contact Switch Parts Kit
13 COIL ASSEMBLIES
A.C. COILS® D.C. CoILS
CAT. N VOLTS CAT. NO. VOLTS
200-8A 8 AC 200-6D 6 D.C.
200-12A 12 A.C 200-12D 112 Dp.C.
200-24A 24 A.C 200-24D 24 D.C.
200-11SA 115 A.C 200-32D 32 b.C.
200-110D 110 D.C.

*All A.C. colls avallable |® 25 and 60 cycies

GUARDIAN (G ELECTRIC

1606-8 W. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING RADIO AMATEURS
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"The Professional Radio-Television man's
Magazine"— published monthly. All articles
are exclusive and timely. Practically every
issue is worth what an entire | year sub-
scription costs.

U'se This Coupon For Convenience

(The coupon below can be used for from | to 6 subscription orders. Use it today!)

RADIO-TELEVISION SERVICE DEALER
67 West 44th Street, New York 36, N. Y.

Please enter 2 years subscription orders for the names
given below. Our remittance is enclosed.

NOTE: If you do not wish to tear this order blank out, just print
or type the information on a single shest of paper, following the
style given. Each subscriber's occupation must be clearly described.

TEAR OUT—MAIL TODAY

Form a Group.

The more in a group the bigger the savings.
6 men in a group save $1.00 each; 4 men groups
save 80c per man. Present "RTSD" subscribers
may participate in or form a group with co-
workers, or even competitors. Still active sub-
scriptions are automatically extended 2 years.
Start a Group today! The timely and exclusive
technical data appearing in future issues of
"RTSD" will make this the best investment you
ever made. The special Group Rate offer may
be withdrawn at any time—so hurry.

Subscribe to “RTSD -

SAVE Up to $1.00 each.

Name ...,
AAress e
City oo Zone ... State ...
Describe Title or Position and Type of Business ..........

NamB 2. oqumeins: mornrmmamat. mriee g .
AGAIESS ...ccooemriiemieieee oo
City ....oovvvove v Zone ... State

Describe Title or Position and Type of Business ............

In US.A.
[J One 2-year subscription $3.00
[J Two 2-year subscriptions each 2.50
00 Three 2-year subscriptions, " 2.30
00 Four 2-year subscriptions, 2.20
] Five 2-year subscriptions, " 2.10
[ Six 2-year subscriptions, " 2.00
Name
Address .
City o v Lone State ... ...
Describe Title or Position and Type of Business ...........

Name

Zone

City

Name ...
Address ...
City oo Zone ... State .

Describe Title or Position and Type of Business ............

Name

...................... Zone ... State
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/ More Satisfied

STOMERS/\)
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Over 30,000 installed in the first
30 days. The new Conrac “'Tuner-

¢

Kleen'r’ is easily snapped’into posi-
tion in all standard tuners to per-
petually clean all the stationary
and revolving contact points for
clearer television reception. Every
turn of the tuner puts the Conrac
“Tuner-Kleen’r’’ to work. Put it to
work for you for extra profits and
more and more satisfied customers.

SEE YOUR PARTS JOBBER TODAY !

/, \
¢~ CONRAC, INC. since 199

GLENDORA, CALIFORNIA

TECHNICAL ARTICLES
WANTED

TV, AM RADIO, FM RADIO, PHONO
MECHANISMS, HI-FI AUDIO, AUTO
RADIO, TEST EQUIPMENT, ANTENNAS

pertaining to their

Theory, Installation, Application,
Service & Maintenance

submit manuscripts to
Managing Editor

Radio-Television Service Dealer
67 West 44 Street  New York 36, N. Y,

$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 36, N. Y. Unused
manuscripts cannot be returned unless se-
companied by stamped and addressed return
envelope.

70

used when disconnecting lines in re-

ceivers using tube voltage dividers.

There are two important eircuit va-

riations in TV low voltage supplies:

1. Resistive voltage dividers across
the low voltage supply, from which
voltages ave tapped off for various
circuits. A typical example 18
shown in Fig. 1.

2. Tube voltage dividers. A common
example of a simple tube voltage
divider is a parallel combination
of three video i-f stages and the
sync amplifier in series with the
audio P-A gstage across the B+
supply. In some models, more
complex tube voltage dividers are
used. Various stages of the receiver
are placed in a series—parallel
network across the low voltage
power supply.

Tube voltage dividers are used to
tap off the desired voltages from the
low voltage system without having
to use large wattage resistors as in
the resistive voltage divider circuits.
This results in a saving of parts and
reduces heat and power dissipation.

Disconnecting a line to checl a
short or partial short in a complex
network may throw off the operation
of several stages and upset the voltage
distribution even more than the orig-
inal fault. In such circuits, opening
a connection should be done only after
checking the schematic to determine
the possible effect on overall operation.
Complex circuit arrangements can
often be checked by measuring voltage
and resistance at key points in the
circuit as described in the following
paragraph.

Trouble Shooting Methods

In tracking down trouble in a comn-
plex power supply, voltage and/or re-
sistance checks are generally most use-

ful in finding the trouble. Once the
defective bus is found, generally by a
voltage check as deseribed above,
further checks are made along the bus
at various points to determine where
on the bus the reading is off the most.
By checking along the bus, it is simple
to determine whether vou are getting
closer to or further away from the
trouble.

As an example, assume there 8 a
sliort at point A, Fig. Trouble-
shooting is being performed by re-
sistance measurements. The norinal
reading from B+ to ground is 50K,
but the actual reading is found to be
7K. As the ohmmeter prod is placed at
various points along the defective line,
the reading may get greater than 7K.
This indicates you are going further
away from the trouble, from a resis-
tance standpoint, instead of getting
closer. That is, an additional resistor
(or resistors) is between the shorted
point and the meter prod. On the
other hand, if the reading is smaller
than 7K at a given point, then you
are coming closer to the short. This
is evident in Fig. 3. The short s at
point 4. Tf the measurement is taken
at points B and C, the reading is
higher than 7I, since these points
ave electrically further away from the
short. If the measurement is taken at
point D, the reading is lower, since
this point is electrically closer to the
short. As further readings are taken
at E and F. the readings again become
higher, showing that these points in
the circuit are further away from the
short. When the reading is taken at
4 the lowest possible reading is ob-
tained. The lowest reading indicates
the location of the trouble.

There may be times when the short
is connected directly to a line rather

6K6
AUDIO QUTPUT

6K6
AUDIO OUTPUT

4OV.®—7 > I

C213C |72 %

R200 < 20 !
390 i MFD‘:E__:

+45V. (b) +335V.

Fig. 6—(a) Normal path for current flow. (b) Current flow through cathode
resistors with C213C leaky.
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than on the oiher side of a resistor.
Tn such ecases, the lowest resistance
reading would be made right on the
line. To check where the short is, it
may be necessary to open the line by
nusoldering at various points and to
remeasire the resistance until the
shorted point is found.

Resistance measurements are made,
of course, on this basis only after an
initial measurement shows one of the
B+ lines has an incorrect resistance
reading.

The same general procedure can he
followed by taking voltage measure-
ments along a bus and noting where
the main voltage difference is found.
4. d

The readings show cathode byvpass
condenser 0213C is leaky. Normally,
the current for the P-A stage goes
from the 4120 v point through cath-
ode resistors 200 and 1’217 through
the tube. Voltage at the cathode of the
P-A is higher than +120 v by the
amount of the drop across the two
series cathode resistors. Normally,
the junction of the two resistors (eon-
nection point between R200 and 12217)
is more positive than +120 v but less
positive than the ecathode voltage.

CRIPPLED CHILDREN

Annual
Easter Seal
Appeal ®

March 5 ¢ April 5

The National Society for
Crippled Children & Adults, Inc.
11 S. LaSalle, St., Chicago 3, M,
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Note that the control grid voltage of
the P-A stage should read 4120 v but
always reads less because of the high
value of grid return resistance. Be-
cause of the positive voltage (4120 v)
to which the grid resistor is returned,
any voltmeter measurement from grid
to eround forms a voltage divider
made up of the meter and the grid re-
sistor, /7799, as shown in Fzg. 4. Even
a VTVAL with an internal resistance
of 11 megohms will read several volts
less than the actual voltage which ap
pears at the grid when no meter is
there. With a 20.000 ohms per volt
meter ov one with a lower internal
resistance, there will be an even
smaller reading at the grid when the
voltage is measured from grid to
ground. When using a meter other
than a VIVM, the grid reading may
be off considerably and it may he
somewhat difficult to determine if
there 1s a defeet in the grid cirenit.
A mental computation can be made of
the internal resistance of the meter
and the value of grid return resis
tanee in series across the supply volt-
age and the expected voltage which
should be measured at the grid. Or
a reading can he made as shown in Fig.
5. First, measure the voltage at the
4120 v point; then measure the volt-
age across R199. If there is no voltage
reading across this resistor, there is
no voltage drop and the voltage there-
{ore must be the same at hoth ends of
the resistor, or +120 v at the grid. A
voltage will be measured across the
grid return only when there is a d-c
current flow through it due to some
defect in the circuit—a leaky coupling
condenser or a gassy tube.

Because 2130, cathode bypass con
denser, is leaky. eurrent goes through
this condenser and takes two paths
through R217 and the P-A tube; and
through R200 to the +120 v point.
Fig. 6. As a result, the junction of
R217 and R200, instead of having the
normal reading intermediate hetween
4120 v and the higher cathode volt-
age, is lower than either point. Be-
cause of the leaky condenser, the june-
tion point (X, I'ig 6) is less positive
than the other two points (Y and Z
Fig. 6) ; that is, current goes from the
junction to the other two points. Cur-
rent goes from a point less positive to
a more positive point in the eireuit.

The low reading of the junction,
point, therefore, is a tip-off on the
nature of the trouble. The low equiva-
lent resistance of a leaky (273 acted as
a partial short across the +120 V point
in the low voltage supply and caused a
redistribution of voltage across the
voltage divider. The voltage shift also
reduced the bias on the P-A stage
(eathode-to-grid potential) and caused
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A Full Size
LIGHTNING ARRESTER
at the Price of a Midget

£

/ { : h,,\

A

LIGHTNING ARRESTER

|

1

MODEL TAS5 Real protection against lightning
and static charges — the RADIART Lightning Arres-
ter has all the features! Fits anywhere . .. inside or
out...handles standard or jumbo leads... no
wire stripping necessary. . . does not unbalance the
line ... low internal capacity. .. no loss of signal
.. .internal resistance “leaks off” static discharges!
UNDERWRITERS LABORATORIES APPROVED.

THE RADIART corporaTiON

CLEVELAND 13, OHIO

'//////_ /7/////}/

extends useful life
of older TV tubes!

T

manvfactured by

?M?WOMPANY

Chicago 25, lllinois

Manufacturers of Electronic Equipment Since 1928
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5 ® 4

more current through the P-A stage,
heavier loading on the entire low volt-
gosiiis age system, and therefore some addi-
s tional reduction in the total B+ volt-

X age. Apparently, the condenser broke
down only under load, since the resis-
tance readings were normal.

A leaky coupling condenser (182
could not account for the observed
voltage readings. If (182 were leaky,
a d-¢ current would probably flow
through the condenser opposite to tlie
usual direction hecause of the original
voltage distribution in the ecireuit.
Contrary to the usual situation, the
normal voltage on the plate side of
C182 is less than on the grid side (Fig.
1). With a leaky coupling condenser.

J grid voltage therefore would very : -
likely be less positive than mnormal
Speakers while the cathode voltage would be L AD INDEX

so8m 0000

4+ 120 v or perhaps more. Since the

grid voltage would be less positive, Admiral Corporation ... 61
current through the P-A tube would Aerovox Corporation . ... 20
either be less or cent off entirely be- American Phenolic Corp. .. ... 12, 13
cause of this increased bias. If anv- American Television & Radio Co.......20
thing, voltage at the +120 v point and Astron Corporation .. . 65
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| OU'VE just finished a routine call.
Just a few adjustments . . . a couple of
tubes . . . and the set works as good as
new. Nice the way folks smile appreci-
atively when you bring that missing
picture back to their screen.

Now you’ve got yourself another
steady customer. You know they’ll re-
member you. ..and recommend you to
their friends . . . because they’re enjoy-
ing the finest picture their set can pro-
duce. And the RCA Tubes you installed
will continue to provide them with
long, faithful service. The superior
quality of RCA Tubes and Kinescopes
is your best measure of protection
against the costliness and inconven-
ience of premature tube failures. It’s
good to know you can service a re-
ceiver . . . and forget about call-backs.

Safeguarding your reputation is a
= vital, everyday service of
RCA Tubes. And that ser-
vice is yours at no extra

charge.

RADIO CORPORATION of AMERICA

ELECTRON TUBES

HARRISON.WN.J.




