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The mechanical accuracy of IRC Exact Duplicate
Controls or universal CONCENTRIKIT equivalents
is based on set manufacturers’ procurement prints.
ONLY IRC GUARANTEES Specifications on those prints are closely followed.

SATISFACTORY MECHANICAL FIT Shaft lengths are never less than the set manufacturer’s
nominal length—never more than 34" longer.

AND ELECTRICAL OPERATION

OR DOUBLE-YOUR-MONEY-BACK Inner shaft protrusion is accurately duplicated
for perfect knob fit.

Shaft ends are precisely tooled for solid fit.

The typical manufacturer's specifications

shown here are exactly duplicated by Alterations are never needed.

IRC QJ-180 control. CONCENTRIKIT ) .
assembly includes P1-229 and R1-312 For Exact Duplicate Controls, specify IRC.
shafts with B11-137 and B18-132X Most Service Technicians do.

Base Elements, and 76-2 Switch,

INTERNATIONAL RESISTANCE CG.

404 N. Broad Street, Philadelphia 8, Pa.

In Canada: International Resistance Co., Ltd., Toronto, licensee
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Depend on Mallory

for
Approved Precision Quality

the VIBRATORS are MALLORY!”

That’s the best wav to be sure your
service jobs stay “sold”. You can depend
on Mallory Vibrators to give more years
of service. Their precision quality is the
answer to time-wasting call backs. These
are just two of the reasons why 5 out
of 6 service men prefer Mallory for all
their service work.

And the preference doesn’t end there.
They are more widely used as original
equipment than all other makes com-
bined. The patented, tuned mechanism
in Mallorv Vibrators gives better per-
formance because:

wwwWramericanradiohistory €om

Slow contact make . ..
means less wear

High contact pressure . ..
means low resistance

Fast clean break . ..
means reduced arcing

The next time vou order vibrators . ..
he sure to ask for Mallorv. You’ll get
better vibrators, available in a complete
line, meeting original equipment speci-
fications . . . yet they cost no more. You
can be sure that every service job is done

right the first time.

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



sells faster...sells easier

becoude. ...

The best line of TV Rotors money can buy

it is the complete line of quality rotors, with a model and type
to best serve 'most every type application.

TV Spot Campaign

To reach the buying public, an intensive campaign on Television
in key markets pre-selling CDR ROTORS for you.

Newspaper Advertisements

Also directed at the consumer, a supporting campaign in key
city newspapers exploiting the advantages of the CDR ROTOR.

Moving Displays
It's causing excitement everywhere, this display that is an eye

and traffic stopper, a silent salesman for the CDOR ROTOR.

Envelope Stuffers

Here's another selling tool that may be mailed directly to your
customers, selling them the CDR ROTOR in their home.

Newspaper Mats

A full set of completely prepared advertisements for dealers
and distributors to capture extra CDR ROTOR business.

Window Streamers

They let everybody going into and by your-store know that you
have the CDR ROTORS, a colorful and eye-catching streamer.

THE RADIART corPORATION

CLEVELAND 13, OHIO

CORNELL-DUBILIER ELEC. CORP.
SOUTH PLAINFIELD, NEW JERSEY
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THANNEL MASTER'S

BOW-FLECTOR

model no. 408

The highest gain Bow and Screen
antenna ever developed — single or
stacked!

Enlarged Reflecting Screen. 53%

\ ‘\11 e more reflecting area — higher, flat-
‘ ter gain level.
0 5\0&&&

Full-Wave Spacing of stacked an-

Terrifi Sy N tennas. Provides highest stacking
ic gain! ¢ 6 ]
plediiigqa)] ew gain ever obtained in an antenna

gain above tured reference dipole

S==SE== Mechanical of this type.

C— = Features 2-Stage Stacking Transformers
= o e T e s for broad-band impedance match.
R S sy = ® Deep-embossed I ; : d
bt wrigidized” alominum Delivers high stacking gain over
dipoles. entire UHF band.

Horizontal Polar Patterns

(Relative Voltage) ® Snag-in assembly.
o 0
X No U-Bolts.

30| X 30 ‘.:
| | @ High-impact _ Only
% l‘\ 7. molded insulator. 20 seconds
WL to install®
240 120 “Free-Spaze’ terminols that P
o 1e0 210 prevent picture dim-out caused by the Just snap Bow inte
ch.14 Ch.35 o Jatio ! dirt i ! . Screen, then fasten =ntire
; accomulation of dirt, ice or rainwater assembly 16 mass witk
ey . between antenna terminals. g, ¥ Chanrel Master's exclusive
-\ ’ “SPEED-NUTS." The
{ ! = -—_g’!f'"—i\‘ e antenn cannot move.
- L > ak 3. oo 3 twist, flu-ter, or vibemte8
o B -1k £ =9 Tae light-weight Bow
a7 !___‘ i y. E: ] = Flector is the rost rugged,
240 129 y = ¥ . ¥ fastest-instc ling

-l r L .
T T ¥ anteana of its type.
Ch.60 Ch.83
One of 5 "
Great New -

Ask your Channel Master distributor for. com-
For Falll . flete technizal literature.

&

cromd neser - CHANNEL MASTER CORP EY:

Products
ELIENVILLE, N



CHANNEL MASTER'S

STRATO-MATIC

TELESCOPING MAST

for antenna installations
that are '
easier * faster
* safer

Ji%ﬁ*

an autometic, removable lecking device thot actu-
ally acts as your “third hand,” kolds mast seclions up
when you let go! The Third Hand converis each guy
ring, in turn, into a “safety lock.” This permits you to
raise sections freely, using only one hand. And . . .

sections cannot slide down when you let go.

Automatic Mast Extension

The Step-Up Key, inserted through the bottom of the

mast tubing, automatically extends each mast section
6 inches. Mast sections are kept partially extended even
after mast is placed in vertical position — without using

hardware or locking bolis!

World’s Finest Mast Protection!

16-Gauge Masting
HOT-DIP
GALVANIZED

Most permgnent
type of mast corro-
sion protection avail-
able today. Sections
are immersed in
cauldron of molten
zinc, until a thick
layer of pure zinc is
fused to inner and
outer surfaces — so
thick it actually adds
to the weight of the
mast; gives long-term
protection!

ZINC 1§
SELF-HEALING?

When the protec-
tive zire cocting is
scratched or braken,
the surrounding zinc
actually goes to work
to “heal’’ the wound.
Thus, the base metal
is automaticdly pro-
tected again:t dam-
age due to installa-
tion or hanidling. The
only conting with
this ability.

1€-Gouge Masting
HEAYY ZINC
ELECTRO-PLATING

Heavy layer of
beight zinc, exceed-
ing Army-Navy speci-
fications, provides
effective long-lasting
protection against
elements. A chromate
dip adds brightness;
increases corrosion
resisfance. The
steongest, most dur-
eble protection
lacket, of its type.

One of 5
Great New
Channel Mastep
Products
for Fallt

Inter-Lecked Sections No Hidden Holes

LAl ]

l % 4
]
.
b :
. H
4 . &2
R |
. )
Safety Rings prevent sec- Step-Up Key autamatically
tions from pulling out of exrend; mast sectiors high
iofet f . enough to provide eansy
each other. Noiches in sec e o ot ol oy

tions engage bolf — no den’t hove to pull up next

fwisting. § section to insert kolt)
Model No. Sections | Lengths Weights -?
16-Gauge 1B-Gouge 16-Gouge 18-Gauge j
1520 820 | a8 0 00 150k asstne
1630 1830 A, B, C 30’ l 32 b, 251k "
1640 1840 A, B (D 40" 46 th. 35 a. = %
1450 1850 A B, (D E L0 L &1 1b, LY & 5
P 5
r <

CHANNEL MASTER CORP. «.icovics. v v,

Ask your Channel Master distribwtor for complete tecwmijead literature,



Thougands depend on

PHOTOFACT!

THEY TELL YOU WHY

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

L. A. Moe
American Engineering Co.
13 S. Barstow
Eav Claire, Wisc.

"SAMS PHOTOFACTS are without a doubt
one of the most valuable tools in our service
organization. Keep up the work."”

Raymond Murphy
Tampa TV Mart, Inc.
8131 Nebraska Ave.

Tampa 4, Fla.

“Running a service shop efficiently is a tough
job. The people can't realize what a tre-
mendous help you are. Our shop, without your
complete set of SAMS, would be like back in
the days of radio and the screw-driver tech-
nician. We really would be lost without your
SAMS Library... you're doing a splendid job.”

Harry J. Kolodney

TV-Radio Service

5 266 Belmont Street
o Fall River, Mass.

P\ Vg

“In regard to PHOTOFACT Sets—I can only
add my voice to thousands of others in praise.
Itis a pleasure to work from your schematics.
Your folders are far superior to all others, in-
cluding the manufacturer's own service notes.”

NOW! GET THE PROOF FOR YOURSELF!

We'll send you a Free Photofact
Folder on any receiver covered
in Sets No. 101 and following

Learn for yourself-——at our expense—how
PHOTOFACT pays for itself by earning bigger
profits for you! Select any Folder appearing
in PHOTOFACT Sets Nos. 101 and following,
from the PF Index. (If you haven’t a copy,
see your distributor.) When you write for
your Free Folder, be sure to state Photofact
Set and Folder Number as shown in the
Index (offer limited to Folders in sets subse-
quent to No. 101). Get your Free Folder now.
Examine, use, compare—see why PHOTOFACT
belongs in your shop!

HOWARD W, SAMS & CO., INC.
2% E. 46th St., Indianapolis 5, Ind.

HOWARD W. SAMS & CO., INC.

Raytheon Announces The '‘Service-

— A New Aid To
Television Receiver Servicing

A new and unique method ol help
ing television servicemen diagnose, and
repair troubles with a television set
was unveiled by Carrol W. Hoshaur,
Dircctor ol Raytheon Sales Engineer-
ing at the Raytheon National
Sales Conclave held at the Chicago
Opera House. This new device consists
ol a booklet containing photographs of
10 possible troubles with a TV set’s pic-
ture.  Each picture is numbered fo
easv identification. When something
wrong with the set, the owner
calls his serviceman and tells him,
“My picture looks like number seven
or twenty-four as the case may be.”

In the Raytheon Service manual
that is distributed to all TV servicemen,
there is also a ‘“‘Service Saver” section
that shows the same numbered 40 con-
ditions, and gives schematic diagrams
ol the circuits and what causes the
trouble, plus a complete list of parts
and tubes that might be involved. It
also contains hints and kinks for quick
repair—what to test, what to change,
what component might be causing the
difficulty. This method ol television
service enables the serviceman to
quickly diagnose and remedy the great
majority of troubles and he will be
able o elfect a solution in ten to
twenty per cent of the time he normal-
ly did without this unique approach.”

Before introducing the “Raytheon
Service Saver” to the public, Raytheon
tested Mr. and Mrs. America’s ability
to describe correctly the picture con-
dition they saw on their TV set. 929
of the subjects described the picturce
condition accurately.

Saver”

8oCs

RMS Conducts Servicemen’s Forum

A half-hour telecast of a section of
a servicemen’s forum conducted by an
ollicial of Radio Merchandise Sales.
Inc, was held at the studios of WHIZ
TV, Channel 50, Zanesville, Ohio.
T he combined RMS forum and WHIZ
telecast is claimed to be one ol the
Imost unique presentations made bv
members of the TV induswy. Martin
Bettan, RMS engineering head, lead
over 125 dealers at the studios ol
WHIZ in a technical discussion on

RADIO-TELEVISION SERVICE DEALER o

www americanradiohistorv com

U In the latter 15 minutes of the
program technical questions were then
answered by the RMS technical chief.

At this earlv date, accurate resulis
arc not available, but immediiate re-
sponses to the broadcast (phone calls
and letters from the viewing public)
and the enthusiasm of the local techni-
cians, indicate that public interest
“live” telecasts, when coupled with
stimulation at the technical levels, is a
most eflective “hypo” for the TV busi-
ness.

Television Interference Aids

Distributed

RETMA, in cooperation with the
Washington Television Iuterlerence
Committee and the ELlectric Institute
ol Washington, has prepared two cdu
cational aids on the causes and cures
ol television interlerence for distribu
tion to all TV service dealers and tech-
nicians in the greater Washington,
D. C. area. It is pointed out in a
pamphlet on the general subject ol
TVI that the radio amateur is actually
involved in “only a small portion” of
the television imterference picture. A
number of other causes of the com-
plex TVI problem are detailed, lead
ing to the conclusion that “the average
television receiver owner is not trained
cither to diagnose or to understand
his personal interference situation. He
requires honest and intelligent advice
from his service technician.”

Niagara Frontier Gets UHF
Techniques Preview

Television technicians of the Niaga-
ra area were given a preview on the
techniques ol UIIF television recep-
tion recently in Buffalo, N. Y. The
preview was another of the wellre-
ceived Taco UHF Television Clinics
presented in all parts ol the country.
Following talks by Taco and WBUF
ollicials outlining the general thcories
ol UIIF and local conditions associat-
ed with television, a round table dis-
cussion was held during which the
technicians enjoyed the opportunity ol
presenting their specific UHF prob-
lems.
Viewing Distances For Television

Experts at Lmerson Radio and Pho-
nograph Corporation report thousands
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of observations revealing that the
proper viewing distances lov ielevision
range between four and eight times
the size ol the picture 1ube. For ex-
ample, a 17-inch recciver gives the
most satislactorv service when viewed
from a distance ol five to eleven fect.
In a similar manner, a 21-inch TV set
is best viewed lrom distances between
seven and fourteen feet, while the 27-
inch receiver’s most satisfactory view-
ing range is nine to eightecn feet. One
conclusion drawn {rom the Emerson
survey is that the 27-inch video re-
ceiver is not oo readily adaptable for
home usage since a viewing range of
such distance is rare in the average
home.

Philco Test Equipment Line

I'he sccond double-page advertise
ment appearing in this issue cuhni-
nates the first phase of the Philco
campaign. Combining new circuits, ac-
curacy and versatility with low cost,
the advanced design Philco line ol
test equipment ollers the service tech
nician a great variety of units that.
when combined, can form a complete
service laboratory to mect cvery /11
and  UHF  servicing  requirement.
Among the Phileo test equipments
previewed are completely vedesigned
versions of standard Philco test units.
Entirely new maodels, among them the
Model G-8000 vif to ulf Signal Gen-
crator Adapter and Model G-8002
Auto-T.evel Sweep Generator. lend a
revolutionary approach to uhf servic-
ing by providing the most modern tools
for this newest advance in servicing.

Availability for purchase of new
model test equipments will he an-
nounced by Philco through the medium
of advertising in this publication.

JFD Holds UHF-VHF Antenna Clinic

TV service-dealers in the Greenville,
Spartanburg, Asheville arcas of North
and South Carolina attended a “JI'D
Antenna Clinic” sponsored jointly by
Dixie Radio Supply Company and
the JED Manulacturing Company in
Greenville, South Carolina’s IPoinsett
Hotel.  JFD’s Mort Leslie  discussed
UHF and VHE antenna installation
problems, pointing out individual
antenna designs best adapted to various
installation requirements. More than
600 attending service-dealers particj-
pated in the livelv forum, which was
preceded by a Buflet Supper.
Sylvania Offers “TNT Chest’”’ For
Servicemen

A\ handsome, new tube and tool car-
rying casc, designed particularly 1o
meet the needs of TV-radio servicemen.
is being offered hy Sylvania Electric
Products Inc., in a premium promo-
tional campaign, which will run
through November 15. The sturdy,

RADIO-TELEVISION SERVICE DEALER
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synchronized crosshatch pattern generator

- 1 You control your own broaacast test pattern tor initial in-
| ] stallations and linearity adjustment calls with the Simpson
‘ ] ‘ Model 485, Newly developed Model 485 provides a syn-
‘ ] chronized signal, modulated on the carrier frequencies of
]

channels 2 through 6, which can be tuned and sent through

- LLCEEA the receiver under test — anywhere, at any time! The ver-
tical and horizontal sync pulses provide means by which
| the pattern is locked in on the TV receiver. Since this is a
transmitted TV signal, it is not necessary to check against
il a broadcast pattern. Linearity is double checked with a

‘ single test — no call back to cut service profits.
Dealer’s net price, including special output cable for
75 and 300 ohm terminations, only $147.50. Ask your
jobber for full information or write —
| i SIMPSON ELECTRIC COMPANY
| 5200 West Kinzie Street, Chicago 44, lllinois
|
|
|

e
R AN

CO 11221

BURTON BROWNHE AOVIRTISING

Another reason why Simpson is world's largest manufacturer of test equipment

new Sylvania case, or “TNT Chest”, sufhcient number of parts for any
will hold 187 tubes, meter. a complete house call. A convenient feature ol the
set ol tools, soldering guns, and a case is its aluminum tool and parts

tray, divided into 114 separate compart-
ments, which holds all needed tools
and parts. The case is light and roomy,
measutes only 97 wide, 15” high, and
20” long.
Boise Ordinance Passed

An ordinance was adopted by the
Boise, Ida., Cny Counct! (July 13)
amending the city building code to
provide regulations and standards lor

2 r @ F/Y/ the installation and maintenance of

e television antennas. Approved .with-

Sylvania "TNT'" Chest out any protests being heard, the ordi-
SEPTEMBER, 1953 7
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Agsurind Extreme L NEW utERATY
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ation el DES‘GN (ors DC-AC
S L  pattery B! jeien o Vibraters
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fnverters’

AMERICAN Tecevision 2 R aio Co.

Lualety Producte Scuce 1957
SAINT PAUL 7, MINNESOTA—U. S. A. ‘
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| nance provides that any person instal
ling or repairing any outside televi-
sion or radio receiving antenna over
15 feet in height must obtain a per
mit from the city building inspector.
|Tl\e ordinance provides further that
[ the city building inspector conduct

inspections of television antennas and
| that metal mast structures supporting

outside television or radio antennas
| be of non-corrodible material and
| effectively grounded. Use of chimneys
| or vents lor supporting mounts is
| made illegal by the ordinance

| Raytheon Promotion For Service
| Dealers

Raytheon has recently announced a
new tube promotion item. This item,
the Raytheon Tele-Jar Rotor, is 2 most
unique and necessary shop aid for
dealers. Specially designed for service
dealers. this exclusive promotion item
will save them much time. space, and
money in small parts storage. Approxi-
mately 17”7 high x 15”7 wide x 13” deep
the Tele-Jar Rotor has 48 transparent
plastic, unbreakable jars which are

ideal for storing transisiors, crystal
diodes, subminiature and miniature
tubes. panel lamps. resistors, small con
densors. insulators and hardware. De
signed to give dealer shops a neat “pro-
fessional” look, this versatile Tele-Jar
Rotor has been manufactured so that
it can be used on the bench or on the
wall. The Rotor’s ferris-wheel motion
| gives a constant. visible inventory
check and facilitates small parts stock

| ing.

Philco Releases New UHF Film
“When UHF Comes to Town” is
the title of a new 15-minute film pro-
| duced by Philco Corporation for re
lease to distributors in areas through
broadcasting stations are going on the
out the countrv where new UHF
air. It is available in 16mm sound for

| [Continued on page 13]
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N ‘ CE GUY . w;‘flr afbi;dck eye

If you wnderstood what yonr
RADIO AND TELEVISION SERVICE DEALER
is up agamnst, you'd buy him a steak for kis ey¢

The service dealers that are bonded through Raytheon are (ationally known a3
RAYTHEON BONDED ELECTRONIC TECHNICIANS. They must be skilled techni
cians, have modern, efficient test equipment, and a wealth of experieince (O qualify
or this coveted classification. They adhere o 3 strict 8-point Code of Echics
designed to proteet you- 1lere it is:

WE'LL WAGER DOLLARS (O doughnuts you approach 2 TV .Radio Service Dealer with
apprehiension — fecling sure he's o doming t "o you out of an unfsir portion of
your hard-eaned wouey. ThiLs N eta) black eye given the TV:Radio Service pro-
fession by the public is undeserved, When TV-Radio Serviee Dealers were swept
into the spectacular growth of the nation's fastest developing new industry, some
ade mistakes, but the misguided were wighty few. The vast majority of Television
and Radio Service Techmicians are capable, efficient, theroughly trustworthy busi-
nessmen doing a maguificent job of keeping pace with a rapidly expanding new
industry.

And we know what wwe’re talking abonl. Since 1945 — that's way bagk hefore
nationwide TV — the Raytheon Manofcturing Company, through several of
America’s largest surcty companies has een Bonding the repair work of Radlio and
Television Service Dealers. More than 30,000 Registered Bond Certificates have been
‘jssued to service dealers all over the United States, and of the millions of jobs these
qualified Bonded dealers have handled we’e received less than 50 comprlaints. We
consider this amazing record a marvelous indication of the skill, integrity and ability
of these selected service dealers.

; AREYIg,

. Guaramce all Radio and Television repair work for 90 days.
Use ouly parts of recogmized quality-

. Charge ot more (han list price for parts installed.

Test customers’ tubes s aceurately as possible-

wrpp

Keep labor charges at 2 reasonable level.

6. Perform only such wark as is uecessary:

7. Maintain proper equipment for good repait work.
8, Muintain the highest quality service.

Wihatever the make and model of your cadio or television sets, net time you need
service we'tl like to suggest you call a Haytheon Bonded Electronic Technician. Lovk
for his seal. t's the symbol of a sers ice wman whose work, way of doing business, and
integrity are above reproach. We're sure he'll satisfy you-

® ari
Excellonca ir Elaclronics 1¢ TECHNICIANS
RAYTHION MANU!AC‘UIING COMPANY, RICUVING {1} DIVISION =
NIWTON CHICAGO ATLANTA 108 ANGILES
r‘»/‘/./\/‘\/-/‘/‘//.//v//»a s P oV e Ve

% RPN
Anp nont

RAYTAEON MANUFACTURES TELEVISION ARD RADIO TUBES. INDUSTRIAL AND POWER TUBES, TELEVISION ANO RADIO SETS, GERMANIUM PRODUCTS.
MARINE EQUIPMENT, ELECTRONIC BUPLICATORS, INDUSTRIAL EQUIPMENT. ULTRASONIC MACHINE TOOLS AND ELECTRONIC TUBES, SONAR. RADAR AND COMM,

Raytheon Is Telling Your Side of the Story to over

25,000,000 Readers of

DIATHERMY EQUIPMENT. ELECTRONIC CODKERS, ELECTRONIC
UNICATIONS EQUIPMENT FOR THE UNITED STATES GOYERNMENT

I—

;I:lllmle Seaptzmber 21st issue of LIFE will carry the
abovg t%ll" two color advertisement pictured
3 . ! ing your side of the Radio-TV Servi

y to LIFE’S vast audience. We gladly ru;t;xci(;

advertisement to help you
tc}c:mbat the unjust attacks
at have been made on

LIFE

your profession and to gi
C give the publi
Ii*»tx,c;uésro;;;’xeo;ez.llx good‘hjob yolzxu arl':: :ilo;:xl;ge
saying ‘‘thank you” :
l&)/)éal;z to Raytheon 'Radio and T)e’lel:/isi;r(z) rTiZuf
sure you their quality and performani‘z

will continu
. e to meet :
requirements. your most exacting

RAYTH |
YTHEON MANUFACTURING COMPANY

RAYTHEON  MAKES ALL THESE:

RADIO-
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MPER

AND

. RADIO sers

WITH DEPENDABLE

OHMITE"

REPLACEMENTS

() op®
Dg COMPOSITION RESISTORS

Tiny, yes ... but what dependability, rug-

gedness, and stability! And thev provide
an extra margin of safety—Dbeing rated at
70C rather than 40C. Completely sealed
and insulated by molded plastie, they meet
all JAN-R-11 requirements . . . are avail-
able in V2, 1, and 2-watt sizes in all RT'"MA
values.

Because the resistance material in these
units is solid-molded—not sprayed or painted on—continued use has
practically no effect on the resistance. Often, the noise-level decreases
with use ... and they provide exceptionally long, trouble-free service.
Rated at 2 watts, with a good safety faetor.

\_ BROWN DEVIL® AND DIVIDOHM® RESISTORS

N o BROWN DEVIL fixed vesistors and DIVIDOH M
F adjustable resistors are favorite vitreous-
X enameled units! DIVIDOHNM resistors are avail-
able in 10 to 200-watt sizes; BROWN DEVILS in 5,

10, and 20-watt sizes.
STOCK

CATALOG "-.L @HM“TE

OHMITE MFG. CO
4846 Flournoy St. RHEOSTATS * RESISTORS * TAP SWITCHES

Chicago 44, IH.

WRITE FOR

EDITORIAL

by §. R. COWAN

UHF Conversion Problems

Many new uhf stations are nearing the
operations slage, giving rise to many acule
problems for service dealers and service-
men. Primarily, they must have or acquire
the technical competency to make these
conversions; then they must Jdetermine how
much customers should be cliarged for such
conversion service work. A very compre-
hensive story on this subject, a report on
how Norfolk, Va. servicemen met the chal-
lenge, will appear in October “Service
Dealer.” Don’t miss it!

Meanwhile, the happenings at Houston,
Tex., where a new uhf station is nearing
completion, warrant discussion. In Hous
ton, recently, the Appliance Dealers Ass’n
held a meeting at which there was present
representatives ol the Texas Electronics
Technicians Ass’n, the BBB and the Retail
Merchants Ass’n. It was brought out, from
the serviceman’s angle, that no pre-planned
scale of rate charges for conversions shouli!
be decided upon. And rightly so! The gen-
eral concensus that sets having turret-type
front ends could be converted for a charge
of §15 while non-turret-tvpe sets could I
converted for $50 is too low, 10 our way of
thinking. Re-examine your cost figures.
fellows!

That no antennas should be installed
until a test pattern is actually on the air
was decided upon. This is smart, as experi-
ence in other areas has shown. That a book-
let designed to enlighten the public on set
conversions. published by BBB and NAM.
is to be offered to dealers and technicians,
also meets with our favor . . . but even that
book has some shoricoming in that i
works more to the disadvantage of the ser
viceman, while favoring dealers. This is
something that teclinicians should be fore
warned about.

However, one point raised at the llouston
meeting deserves special comment and
criticismi. The \ppliance Dealers Ass’n
stressed that there was “an ever-increasine
number of ‘unauthorized’ and ‘unscrupu
lous’ repairmen operating in the area.”
It was mentioned that BB was checking
all servicemen listed in the telephone divec
tory and technicians associations. We ask.
“Who is qualified to judge as to who is an
‘authorized’ repairman?”

We advocate association membership fo
all 1echnicians, even part-time independents
and we strongly object to any group settin«
iteell up to adjudge any independent ser-
vicemen as being “unauthorized” providing
the man has the proper ability and inieg
rity. We’re for free enterprise as strongls
as we are for unily and associalion mem-
bership. More important—we’re for service
men as such, and want to see tliem all en-
juy higher iliving standards.
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GOLD-COLORED ANTENNA...
FULL-YEAR GUARANTEE AGRINST

A -\& S s

JFD MANUFACTURING CO., INC.
BROOKLYN 4, N.V.

World's largest manufacturer of TV antennas and accessories

RUST AND CORROSION...
ADVANCED HIGH-GAIN ANTI-VIBRATION
. DESIGN....
&
MODEL MODEL Z.
UHF 902 $18.95 LIST UHF 400 \/
PARA-STAK GOLDEN MAXI-COR
MODEL
UHF 411
GOLDEN MINI-COR GOLDEN BRIDGE
WITH FREE JUMPER
»
™
IR
MODEL UHF 300 GOLDEN YAG! g FD
WITH FREE JUMPER $5.50 LIST, \ ! :
~ A tecthoned .,

These revolutionary fea- _
tures are your identification ( GOLD )
of the new JFD ‘' Gold SHIELD
Shield” UHF antennas—in- “‘o”' “ﬁ'
troducing to the TV antenna o

field an unprecedented con- GTO:’J‘S:“’BI ;
sumer attraction. Anteana is
Guaranteed

Against Rusting
far 1 Yeor

{normal use)

Burton browne odvertising

UHF 611
GOLDEN BOW-FEECT/IR
. WITH FREE JUMPER

'KSII.TS LIST,

Here'’s.what the JFD *Gold Shield'’ UHF anten-
nas offer you: An individual antenna for each in-
stallation requirement, ranging from the *'Golden
Para-stak’’ with 15 DB. gain and 20.5 DB. front-to-
back ratio for fringe areas to the ‘‘Golden Bow-
flector’ with 6.5 DB. gain and 10 DB. front-to-
backratio forlocalsignal areas. Add ‘‘Bronzidite"’
protective plating, and you have the antennas
for greater UHF profits—without call-backs.
See them at your jobber or write for Catalog
No. 218.

B RONZTIDTITE
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YOUVE HEARD ABOYT THE

i

It’'s HERE—Sangamo’s new ptemium molded paper tubular
capacitor that will outlast and outperform any other
tubular. .. built for better

TV performance.

A

A1

gl ke
-

(L LA

i g
P
o

2

92400 /)

Slightly hugher u}Canuda

Here’s a deal you can’t afford to miss. You get a basic balanced
inventory of fast-moving ‘“Telechiefs’’—assortment based on
national popularity—PLUS a heavy gauge steel chest with two
extra drawers for small parts —PLUS 100 attractive folders of
your choice to promote your business. You get all this for only

VL

/w"‘.

FRAULTSTY

$24.00-—the dealer net price of the capacitors alone. (They . . zﬂlg
list at $40.00.) Phy

Get acquainted with the Telechief today—your Jobber has
these kits in stock.

You can have 100 of any of these business-building
folders without extra cost—a sample of each is
enclosed in the kit.

v
‘{ . .." ~ g NS e N N e ~ ~ ~

SANGAMO ELECTRIC COMPANY /\o5
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TRADE FLASHES
[from page 5]
showing to television dealers and oth-

ers interested in building up enthu
siasm for new UFIF television service
NTSC Proposes New Cofor TV
Standards

The National Television System
Committee, an industry-wide group of
scientists and engineers, announced it
will ask the Federal Communications
Cominission to adopt new improved
standards for commercial color televi
sion broadcasting. The standards pro
posed are an improvement over exist
ing television standards in that they
permit the broadcasting of color and
simultaneously provide black and
white sets with a high-quality black
and white picture. No changes would
be necessary in present sets to permit
them to continue to receive a black
and white picture from transmissions
in color
RTMA Changes Name to RETMA

Members of the Radio-Television
Manufacturers Association voted to
change their name to the Radio-Elec
tronics-Television Manufacturers Asso
ciation and approved a reorganization
plan which will expand the Board of
Directors and provide larger represen
tation for new segments of the indus
try. The changes become effective
immediately
WNHC-TV Scheduled For Power
increase

The Elmn City Broadcasting Corpora-
tion, owner of VHF television station
WNHC-TV. has received permission
from the FCC to increase its visual
power output from 18,000 to 316,000
watts and to telecast on Channel 8. In
changing from Channel 6 to Channel
8, WNHC-TV will provide stronger
power which will eliminate any pos-
sible interference from other stations.
The increase in telecasting power will
enable WNHC-TV to penetrate, in a
deeper and broader sense, the areas it
now serves. The increase in power will,
of course, bring about a further pene
tration of Southern New England and
Eastern New York State. Target date
for change is set for some time in
November of this year.
January-June Television Production
Record Set

Television set production during the
first six months of this year set a new
record for the period, the Radio-Ele:
tronics-Television Manufacturers \sso-
ciation announced. At the same time,
radio production topped the compa
rable 1952 period by over 1.8 million
sets. For the first 26 weeks of this year,
RETMA estimated that 3,834,236 TV
receivers and 7,266,542 radios were

RADIO-TELEVISION SERVICE DEALER e

MODEL 488 FIELD STRENGTH METER

Saves service time in TV antenna instollation—makes service
profits longer....Whether installation is fringe in the hills or in
the bounce-filled canyons of the city, Model 288 give: yau the
best location quickly, accurotely....Location of maximum
signal areas, antenna orientation, comparisos of antz2nna sys-
tems, adjestment of boosters and checking anteama and
lead-in installations are only a few of the many furcfions of

Model 488.

You're iosing profits without one....Dealer’s net p-ice in-
cluding ooaerating instructions and shoulder strap, $115.00
See your jobber for full information ar write Simpson
Electric Company, 5200 West Kinzie Street, Chisago 44,

likinois. Phone EStebrook 9-1121.
fn Canada: Bach-Simpson, Ltd., London, Ont.

Another season why Simpson is the world s largest

manufacturer of test equipment

burton browne advertising

manufaciured. This compares with
output of 2,318,235 television sets and
5,456,035 radio receivers in the same
1952 period. The previous January-
June high in television production was
set during 1951 when 3,457,519 sets
were manufactured. For the month of
June, RETMA reported that 524,479
television sets and 1,163,831 radios
were produced comnpaved with 361,
152 TV receivers and 986,603 radios
in the same 1952 month. Radios with
FM circuits manufactured during June
totaled 49,875 units. In addiuion, 1,384
television sets with FM facilities were
produced.

SEPTEMBER, 1953

RCA Features Hi-Fi Vietrola
Phonographs At NAMM
Conventicn

Newly-developed high fidelity Vic
rola phonographs and new-type ex
tended range phonograph reccrds—
both products of the RCA Victor Divi-
sion were featured at the annual con-
vention of the Nationzal Association of
Music Merchants. The occasion marked
the first demonstration to a large group
of RCA Victor's new high fidelity
Victrola phonographs, developed after

[Continued on page 60
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PHILCO
GTH METER
FIELD STRENGI .
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Field Strength Meter

Model M-8104. More new feacures than
any other unit at this popular price.
Reads signal strength directly from the
dial from 10 to 100,000 microvolts.
A serviceman’s time saver (o mea-
sure actual TV picture signal strength.

Cross Dot Linearity Pattern

Model G-8004. Philco’s new
unit for the finest possible line-
arity adjustments whenastation
pattern is not available. It pro-
vides extreme versatility of per-
formanceand designatamazing
economy of operation. Light,
rugged and portable it's the
new leader in test equipment.

e s
#HILCD
Rk aker—ti24

VHF to UHF Signa! Generator Adapter

Model G-8000. The most economical
system yet designed to produce UHF
signals for TV receiver tests. Through a
conversion process using any VHF
meter this unit produces from an input
VHEF signal. UHF signals having the
same characteristics as the VHF signal.

1~ New Low Prices
1~ New Circuitry
1~ New Styling

g T PHILCH
CACTA-03 LinEaR
-t

9
1TV GEnEATCR:
o

Mutual Conductance Tube Checker

Model 7052. Tests more ditferent type
tubes than any unit on the market, from
stbminiature to acorn low power trans-
mitting tubes. Shorts on tube elements
car. be easily determined, employs
rol. chart instead of cards, for use
as a porrable or counter top unit.
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CHECK THESE

PHILCO

TEST EQUIPMENT
FEATURES

1 New Ruggedness
1 New Versatility
1~ New Accuracy

NOW YOURS
ON NEW EASY
PAYMENT PLAN

Dynamic Signal Tracer

Model 7031. An extremely versatile in-
strument . . . this unic 1s designed for
fast diagnosis of radio trouble by
audibly monitoring RF and AF circuits.
Can be used to accurately check P.A.
systems, microphones and phoaograph
pick-upcircuits, alsolocalizes distortion.



5-inch High Gain Oscilloscope

Mode! 5-8202. This cutstanding scope
is built to the very highest standards ¢f
test instrumeats . . _ It features the high-
est gain 10 millivolts/inch. ard widest
frequency range 1t its popu.ar price.
Wide sweep -anges allow extreme flexi-
bility in sweep circuit trouble shooting.

Philco C rcuit Master

Model 8100 Designed to the mast
rigid of engineermg specifications, this
rugged metal-cas=d vacuum rwbe volt-
meter is by far he finest in its price
class. Prov.des unmatched accuracy
for mezsuring and aligning where plus
and minus indizations are required.

Visual Alignment Generator

Model 7008. Carnbines in 01:¢ economi-
cal instrument functions that can be
approached onl~ in a cumbersome -ol-
lection of costy devices. No special
scope connecticns are required for the
most accurate visual alignment and
calibration thar is possible to achisve.

RADIO-TELEVISION SERVICE DEALER

3- nch TV Oscilloscope

Model $-8200. The most practical port-
able unit available for bench or field ser-
vicing. Preset horizontal and vertical
sweep rates take che guesswork out of
trouble shooting, aligning and mea-
suring. Ideal for television because of
its high sznsitivity and wide response.

UHF Auto-Level Sweep Generator

Model G-8002. The most modern, most
inexpens.ve UHF sweep generator on
the market. Checks sweep alignment
with any test oscilloscope. Its output is
controllable and leakage is negligible

. makes possible over-all trouble
shooting and testing of low level units.

Appliance Tester

Model 5007. The ultimate in versatility.
A one package, all purpose, portable
applianze service unit. Permits over-all
analysis of refrigerators, ranges, air
conditioners and household appliances.
With “pick-up” elements to deter-
mine te nperacureand built-in voltmeter.
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Phifco Circuit Tester

Model 8102. A general purpose volt-
ohmeter that challenges comparison.
Utilizes 1% resistors throughout to
insure maximum accuracy. Tests AC
voltage ranges of audio and high im-
pedance ACcircuits wherea vacuumrtype
volmeter would normally be required.

Cathode Ray Tube Checker

Model 7053. Wil. accurately test a//
picture tubes used in home TV receivers.
Special cathode-ray tubes are easily
checked by usirg plug-in adapters.
Eliminates trouble shooting guesswork.
Neon lamp indicates shorts and open
elements in the electrodes of the gun.

MAIL THIS COUPON FOR NEW
FREE BOOKLET
or see your Philca Distributor

PHILCO CORPORATION

Accessory Division

Allegheny Ave. & "A” St Phila. 34, Pa.

! Iam interested :n the
Philco Test Equijment
shown lhere. Please send WO
me details of your SPE- \ %lw™
CIAL PURCHASE e
PLAN for obrtaining }
these units.

[7 Please send FREE
copy of your new >00k-
let on Philco Test
Equipment.

»"‘w

el

ADDRESS .
CITY
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If you could advertise nationally, chances are you’d do just what CBS-Hytron

The Saturday Evening

and POST
4

Half-page advertisements will appear in LIFE Sept. 28, ‘
POST Oct. 3, LIFE Oct. 19, POST Oct. 31, LIFE Nov. 16,
and POST Nov. 28. Reaching over 28,583,290 readers!

is doing for you. You’d tell the world in _
that you promise quality TV and Radio service, parts, and tubes .. . and

at fair charges. And that’s just what CBS-Hytron is doing for you with

e

P
- / 8
‘ / = h 7
. ~
! i g
b ‘*-.‘;_1.’
] ¢ o

Chuhiee § ¢

i / . . . .
advertisements like these. "/* =~ / You'd identify your service repair
55 "R .57 / These are just some of your Certified Quality Service adver-
[ /'

tisements. They sell you . . . and without a lot of sell for
CBS-Hytron, although CBS-Hytron gladly pays the bill.
Why? Because as we build public confidence in Certified
Quality Service, we build greater faith ¢n you and more busi-
ness for you . . . our customers.

shop as the one people are reading about in the magazines. You’d use this

fa‘?r{y?gd o

Certified QUALITY SERVICE decalcomania on your door. [NeGEs® | You’'d use

) . . . = SERVICE
This Certified Quality Service decalcomania identifies you as
a dealer with hard-earned technical knowledge and the :
latest in equipment. A dealer to whom the public can go for ‘
Certified Quality Service. It helps you cash in on your big
Certified Quality Service plan. Twis TAG ON TOUE SLT MEANS.

. (‘.\‘«“T““ e R

this Certified QUALITY SERVICE window streamer. |QuatinytVand Radio Pars
‘ and Service. . Fair Churyes [

o ¥ e R ohes

Let folks know you Certify the quality of your service,
parts, and tubes . . . and at fair charges. Use all the Certi-
fied Quality Service sales material available to you. Be
sure this window streamer is #p during your consistent
advertising campaign this Fall.

CBS-HYTRON, Danvers, Massachusetts
H I l R J A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.
Manufacturers of
Receiving Tubes Since 1921

A member of the CBS fomily ... CBS Rodic » CBS Television » Colymbio Records, Inc, »
CBS Loborataries » CBS-Columbia, Inc. » and CBS-Hytron
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above all you’d use these Certified QUALITY SERVICE tags. They tell your

This plan goes all the way to do the job. When you
use these Certified Quality Service tags you're putting
right into your customer’s hands convincing proof . . .
Proof that Certified Quality Service means more for your

customer’s money.

ustomer he is getting more for his money when he calls your service repair

.. and

shop . . . because you Certify the quality of service, parts, and tubes .

at fair charges. Yes, by using all this material, and more to come, you

cash in on your big Certified QUALITY SERVICE advertising campaign.

It contains all the material

Make the most of your big Certified Quality Service ad-
: _ vertising campaign. Be sure you have all the facis . . .
' and all the material you need. Get this sales promotion

kit, today!

Get your kit. —
\ L
\me\m’% e Charges [

\f\m\ ervice L
{ munw“"‘”" “wud .
| Ry

you need to identify you as a Certified QUALITY SERVICE dealer. Ask your

CBS-Hytron distributor for special deal. Or use coupon to order direct.

|
| CBS-HyTRoN,
Danvers, N
N : o rsc j;;ssl HERE IS MY 3-LINE IMPRINT: ;
e Cer
CBS-HYTRON | Service promotion ki, conltaﬁnn%mhty Name |
DISTRIBUTOR ‘l 1. (ljigspl])y 28-inch LIFE and POST casel (please print) ll
.. OR MAIL il ay. Street
COUPON | = New C””fé’delm 'Service decal .. e — 1
TODAY! | j 18;]\11)1\323 -inch window streamer . Fo— —— State & ]l
il a 250 Certified Quality Servxcc I'enclose $2.00 to cover t] P
il d%srelé‘;lprmted with MY name o €r the cost of Imprinting. |
J Signed: ll
T T T e e -
T T e T T e e e A |
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DHTION DFOWTNE A4VeEriiiing

t/.)z'ngs are NOT as they seem...

R, A'! Cobichlg

Things are not as they seem . . .
These two fuses look alike . . .

But they are not.

LITTELFUSE

PLAINES, ILLINOIS

This is a perfect square within the circle
— it is an optical illusion that the sides bend.

This fuse may burn out anywhere along the
length of the filament even in the cap—this blown
fuse is impossible to detect visually.

This Littelfuse has a controlled blowing point—
the filament is plated throughout its length except in
the very center—the fuse will always blow here. A
blown Littelfuse can be detected immediately—a
Littelfuse feature.

Littelfuse holds more design patents on fuses than
all other manufacturers combined.



This concluding installment
on Sync¢ Circuils gives a
circuit analysis of various
types used in commercial

Erratum: The first installment of “Sync Cir-
cuits” in the August, 1953 issue should be
corrected as follows: Text matter (not illustra-
tions) reading Figs. 5, 6, 7, and 8 should read
Figs. 6, 7, 8, and 9 respectively. Page 20, 5th
par., last line—Fig. 5b should read Fig. 5.
Page 21, 5th par., 2nd line—delete Fig. 9.

Silvertone Model 1176-21

The Silvertone Model #1176-21 (Fig.
11) is an example of a cathode driven
stage lollowed Dby a direct coupled
stage. The composite video signal is
fed to half of a 6SN7 through a double
time constant network. It consists of a
270K resistor paralleled by a 270 uuf
condenser which is in series with a .01
ul condenser and a 2 meg resistor to
ground. The cathode is gronnded and
the 2 meg grid leak resistor develops a
high bias. The plate voltage is kept
low by means of a 68K resisior.

The signal is fed to the grid sync
phase positive. As a result of the high
bias, most ol the video portion of the
signal falls in the cut-ofl region. Due
to the low plate voliage and resulting
plate saturation, there is some compres-
sion of the top of the sync pulse. In
this manner, noise on the sync pulse is
compressed.

The signal is then fed through a .05
ul condenser to the cathode ol the lol-
lowing stage, half of a 12AU7. This
stage has the cathode at 4125 volts,
the grid is at 4120 volts and the plate
1s at +115 volts. As a result of these
voltage relationships. (his stage cuts
oll part ol the sync signal to flatten the
top and also compresses the remaining
video by plate saturation. The grid of
the last stage is direct coupled to the
plate of V2 in order to retain the
original shape of the pulse. The output
ot this stage is fed to the horizontal
and vertical sweep circuits.

Sparton Model 5212
The Sparton Model #5212 (Fig. 12)

RADIO-TELEVISION SERVICE DEALER e

LEONARD LIEGERMAN

television receivers. An

overall picture of the dif-

ferent types of syne circuits

one¢ may expect to service
is thereby obtained.

+120V.

125V,

270K

v

+120V. +250\. +120Vv.  +250V.

Fig. I1—Silvertone Model 1176-21. Note the cathode driven stage followed
by a direct copuled stage. This method eliminates noise triggering of sweep
oscillators.

operates in a similar manner, with the
following variations:

1. A pentode (6AU6) is used instead
of the two triode sections for both
clipping the top of the sync pulse
and stripping the video informa-
tion from the sync.

2. The grids of both stages arc re-
turned to positive points to pre-
sent less of a charging impedance
1o noise pulses. The composite
signal is fed sync phase positive
to the grid of the 6AUG through
a4 double time constant circuit
which discriminates against noise
pulses.

I'he grid return resistor (2.2 meg)
is returned 1o a tap between two 22K
cathode resistors (See Fig 12, point A).
Approximately 9 volts of grid to
cathode bias is developed across the

SEPTEMBER, 1953

second resistor. The plate and screen
are at 100 volts resulting in quick
plate saturation.

The g¢rid of the second stage is
coupled to the plate of the first stage
bv means ot a .1 uf condenser. The
grid return ol the sccond stage goes
back to + 110 volis through a 2.2 meg
resistor.  Grid current establishes a
voltage in the order of 9 volts positive
at this grid. Cathode current develops
12 volis at the cathode resulting in a
3 volis grid to cathode bias. The
plate is at 70 volts positive. The hori-
rontal phase detector is fed from both
cathode and plate resistors and the
vertical is taken oft the top of the
plate load.

RCA KCS 66C
The svnc circuit of the RCA Model
# KCS 66C (Fig. 13) nses 214 tubes. It

19



has separate horizontal and sync pulse
systems, has a noise limiting circuit
and is also used to set the bias of the
age circuit. Therefore, it fulfills the
initial requirements of increased effic-
iency and circuit reduction.

First, let us examine the noise sup-
pression circuit. By means of this cir-
cuit, noise pulses whose amplitude ex-
ceeds the sync pulse are eliminated.
This circuit works in the following
INNNEr:

One input to the vertical sync strip-
per is fed from the video amplifier in
svnc phase positive. The screen of the
fourth video if amplifier is also con-
nected o this grid. The video if am-
plifier is so biased that the normal
sync pulses will not drive the tube to
grid current. Any pulses of greater
amplitude than the sync pulse will
cause grid current. The screen is not
fully by-passed, and this pulse will
cause the screen voltage to drop. This,
in turn, causes a negative going pulsc
to appear at the vertical separater
grid at the same time as the pulse
which was passed through the video
amplitier. In this manner, a negative
noise pulse and the same pulse phased
positively appear simultancously at
the grid and cancel each other out.

The composite signal is taken oft
the video wmplifier and is fed to 2
tubes both separated by a 56K isolat-
ing resistor. The upper tubes in (Fig.
13) are the vertical sync string, the
lower set is the horizontal sync string.

100 V. 6SN7

Vi3 VERT.
INTEGRATOR
70V,

+110V.

1‘ +110V.

HOR.  HOR.
DISC. DiscC.

Fig. 12—Sparton Model 5212

The cathode of the vertical sync sepa-
rater is connected by a 1.8 resistor
to a tap on a bleeder from ground to
+ 150 volts. The voltage at the
cathode is approximately 95 volts.
The grid is at +75 volts. The plate
is connected to the boost voltage
through a 120K and a I meg resistor
and is nominally approximately 100
volts.

This stage, because of the heavy
grid to cathode bias, tends to cut oft
all the video signal. The second
stage, which has a very low plate volt-
age (+12 volts), compresses the video
to the extent that only the vertical
pulses are fed to the vertical integra-
tor. \lthough, all the RC time con-
stunts in this circuit tend to discrim-
inate against the horizontal pulse, the

.033

+260V. +155V

>— AN
VIDEQ AMP 47K
SYNC
TAKE - OFF
<
56K 2
% 220K
27K
AG.C.
CONTROL
50K
B AG.C. L +260V.
TUBE GRID =

+155 V. =

Fig. 13—RCA Model KCS66C
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integrator network is featured by a
ditferentiator circuit which shunts any
higher frequency (horizontal) pulses
to ground.

The horizontal circuit, in addition
to its function of puassing, amplifying,
and shaping the horizontal sync pulses,
also is the take-off point for the keyed
age svstem.  In addition, it serves to
set the age bias level. The first sync
stage is heavily biased (grid 1o cathodc)
by the insertion of a 150K cathode re-
sistor. This brings the cathode voltage
to +85 volts. The grid is at + 73
volts. This results in the video por-
tion of the composite signal being in
the cut-ofl region. The second stage
voltage, cuts off and clips the pulse
fed to it. The third stage is also grid
leak biased and is a cathode follower
which feeds the signal to the horizon-
tal afc tube.

The biased level for the age is set
in the lollowing manner: The poten-
tiometer (agc control) determines the
bias level of the grid of the first hori-
zontal sync stripper. The positive de
level of the age tube grid is taken off
the junction ol the 150K and .01 auf
condenser at the stripper tube’s
cathode. Since the level ol tube con-
duction is determined by the grid 1o
cathode voltage relationship, sctting
the grid level thus determines the
voltage at the cathode. Once this level
is set, the agc tube operates on the
peaks of the sync pulse which is then
led to the grid of the age tube.

Philco Model 52T2110

The Philco Model #5212110 (Fig.
14) s one of the most interesting ex-
ainples of sync circuitry. The principle
ol operation depends on an action
opposite to the usual diode action.
Usually the portion of the signal ap-
pearing across the diode load resistor
during conduciion is the one used. In
this case, it is the signal appearing
across the load resistor during the
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time that the tube is not conducting
which is utilized.

This circuit works in the following
manner: The composite signal is taken
off the plate of the video amplifier
sync phase positive. It is fed to half
of a 12AU7. The cathodes of both
halves of the tube have a common
cathode resistor. The second section
of the 12AU7 is diode connected. The
plate resistor of the second section
(180K) goes 104 210 volis. It is large
enough so that any plate current
sends the plate voltage to approxi
matelv cathode potential. The plate
also goes to ground through a 39K
resistor.

The diode will only conduct during
the negative (or video) portion of the
composite signal. This conduction
through the 89K resistor causes the
015 ul coupling condenser to discharge
and sets up a heavy bias on the follow-
ing grid. When the upper or sync
portion of the signal appears on the
common cathode resistor, the diode
stops conducting. The 39K resistor
acts as the charging resistor for the
coupling condenser. This brings the
grid of the following tube above cut-
oft and into conduction. The RC time
of the diode load is such that recovery
time is equal to approximately sync
pulse time.

The output of the final stage is an
amplified pulse c¢qual o sync pulse.
The feedback resistors from the plate
of the final tube and the grid of the
first tube sharpens and shapes the out-
put pulses. The 270K resistor and
180 uuf condenser in the grid of the

* +240V.

3.9K %

.0022

100K

YWW

.018

Fig. 14—Philco Model 5272110

final stage presents a high impedance
to noise pulscs.

By constantly testing new models as
they come into the shop, observing
the voltage relationships with a meter
and the sync signal by means of a
scope, almost all sync circuits can be
analysed. It might be advisable, when
a receiver with a new and complex
circuit comes into the shop and there
are no voltage or scope measurements
on the schematic, to note these items
down so that the operation of the cir-
cuit can be studied and troubles in
the sync located much more quickly.

Capehart CT52 & CT57—
Heptode Sync Stripper

From the looks of the sets recently
reaching the market, more and more
of the manufacturers are hopping on

Vi3
6846 TO KEYED
70 VIDEO ) SYNC AMPLIFIER A.G.C.
AMP. ﬂ T >
R54
10K
cs7
— T .047
+300V.
R51
=AM vi4
10K R56 R57 68BE6 SYNC
330K 7 MEG SYNC STRIPPER LIMITER

Fig. 15—Partial schematic Capehart CT52
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the heptode sync stripper bandwagon.
The Capehart CT52 (Fig. 15) is an-
other in the parade. There are, some
noteworthy features in this receiver.

In order to keep from loading the
video amplifier output, and at the
same time obtain better control of the
two signals, the sync stripper signal is
taken off the video detector. To ob-
tain phase reversal and greater ampli-
tude needed for the second control
grid of V14 the sync stripper, the sig-
nal from the detector is fed to a 6BA6
sync amplifier, V1i3.

The cathode of VI3 is grounded.
The grid lcak resistor R52 (47K) with
a signal across it causes the tube to
cut off on the sync pulses. The plate
is kept at approximately 25 volts due
to the dc voltage across R5¢4 and R55.
This results in a high plate voltage
signal during cut-off. The output is a
positive going sync pulse with accom-
panying video information. In addi-
tion to driving the 6BE6 sync stripper
this signal also drives a keyed age tube.

The 6BE6 first control grid is driven
from the video detector with a 2-volt
peak to peak negative sync signal. This
will hold the tube close to cut-off ex-
cept when the positive signal from the
sync amplifier appears at the second
control grid at an amplitude cor-
responding only to the sync pulses.
The feature of this circuit is the pres-
ence of R57 (4.7 meg) which goes back
1o 130 volts B4. The purpose of this
resistor is to buck out the negative
voltage which would appear across
R52 the 6BAG6 grid resistor as a result
of heavy noise pulses which would
bias V14 to cutoil. This bucking
voltage is applied in weak signal areas
by means of the switch S§. This action
does mnot occur during an ordi-
nary svnc pulse because the network
R56, C55 does not discriminate against
sharp noisc pulses.
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B s et

S any television serviceman will
agree, the horizontal output sec-
tion of a television receiver contains
the circuits most likely to become de-
fective much sooner and most often.
Due to high peaks in operating volt-
ages and other factors that subject
circuit componemnts and tubes to ex-
treme operating conditions, marginal
parts and tubes will break down faster.
Troubleshooting the horizontal
sweep section of a TV receiver is fairly
straightforward up to the flyback
transformer. Some difliculty is present-
ed in the horivontal sweep systems
that employ regencrative types of B
plus circuits. Sce Fig. I. In these cir-
cuits the boosted B plus from the
damper rectifier tube is used as B sup-
ply for all the rubes in the horizontal
sweep system. This type of circuit can
be successfully worked on in case of
trouble by either feeding an external
B plus to the horizontal oscillator
plate load which causes it to oscillate
if it is normal, or by removing the
horizontal output tube front its socket.
This decreases the B current drain
enough (o raise the B supply to a volt-
age high enough to permit the horizon-
tal oscillator to operate.
1f the trouble is not in the horizontal
oscillator circuit, and after the hori-
zontal output tube has been replaced
and the circuit voltages checked, then
the serviceman is generally up against
a stone wall. From this point on he
usually starts to check the flyback

RADIO-TELEVISION SERVICE DEALER e

by HARRY (!

(Ciiief Engineer, Kirby Products Corp.)

This article describes an efiective piece of apparatus
which simplifies horizontal output transformer testing.

HOR.OUT.

HOR.0SC.

:

\ DAMPER
A
\\
WIDTH

HOR.
LIN. DEFL.
coiL

100000

-i-
Tl 1T

BOOSTED B+

=

!
PR |

Fig. 1—Simplified schematic illustrating how the boost voltage from the hori-
zontal output transformer feeds the plate circuit of the horizontal oscillator.

wransformer for continuity and even
it it appears satisfactory he removes it
anywav and replaces it with one he
thinks is good. This process is not oniv
long drawn out, but does not always
supply the answer. The author has
had some very embarrassing experi-
ences where a supposedly good replace-
ment llyback transformer proved to
be defective.

Recently a novel test instrument
was developed which provides the
answer to fast and sure horizontal out-
put circuit troubleshooting. This in-
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strument, called the Model 98, FI§'~
back Translormer Tester, designed and
produced by the Kirby Products
Corporation ol Philadelphia and New
York, is a simple inexpensive test unit
for checking the efficiency of Ilyback
translormers. See I'ig 2. This unit is so
sensitive that it will actually detect
the presence of one or two shorted
turns in a Hyback transformer. Shorted
turns are the major reason for TV
servicemen’s  headaches  in  flyback
transformers, for they cause a large
percentage of troubles and will not

N



Fig. 2—Flyback transformer tester.

show up with ordinary continuity
tests made with an ohmmeter. For ex-
ample see Fig. 3. Notice that any of
the {lyback transformer windings has
a relatively low dc resistance. If just
one or two of the turns were shorted
as is shown in the figure the overall
dc resistance would not decrease more

than the barest percentage; a dif-
ference no ohmmeter could detect.
However, the one or two shorted

turns while not aflecting the dc¢ re-
sistance to any degree have a consid-
erable effect on the ac operating ef-
ficiency. They act the same as putting

VICEMEN

NOW. ..you can have your own
needle inspection Kit... FREE!

~

ONLY $12.50

:\\\\\'\\\\\.

KEYPORT, NEW JERSEY

Canadion Representatiye: CHARLES W. POINTON, TORONTO, CANADA
Export Division: AD. AURIEMA, INC., NEW YORK CITY, N. ¥
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OHMS
NORMALLY ?ngv
I
! FILAMENT
!
TO HOR.
OouT.
PLATE g 2.'5 TO WIDTH
10 Gims  COIL AND
HOR.
NOTWALLY / > DEFL
ORMALL E coiL
10 B+ —

\

\
ASSUME 2 SHORTED TURNS.
D.C. RESISTANCE MAY DECREASE
70 39.5 OHMS, YET OVERALL
INDUCTANCE AND 'Q” MAY

DECREASE 8Y 10 TIMES.

NOTE: THE SHORT IN ANY PART
OF THE FLYBACK WILL HAVE
THE SAME EFFECT ON 'Q

Fig. 3—Flyback resistance values.

a closed loop into a magnetic field.
The energy in the field is shortcir-
cuited, and the effective inductive re-
actance which determines the efficiency
of the transformer is lowered tremen-
douslv. As a matter of fact, it is low-
ered to the point where the energy
absorbed by the closed loop or shorted
turn is so great that the horizontal out-
put circuit fails to operate. This means
a greatly decreased horizontal sweep
width, a great reduction of subsequent
high voltage or both.

The Model 98 contains very novel
but simple circuitry. See Fig 4. A 6K6

6K6
OSCILLATOR
TANK CIRCUIT
!
- /
4
TO
FLYBACK
UNDER

TEST

Fig. 4—Simplified schematic of fly-
back transformer tester.

tube is used as a special type of oscil-
lator at a predetermined frequency
and repetition rate.

A sensitive zero to fifty microampere
meter is used as the indicating device.
It is connected in the circuit to indi-

[Continued on page 63]
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You can see the difference...

ARTHUR GODFREY, FAMOUS CBS-TELEVISION STAR

now CBS-nytrRon MIRROR-BACK Big-SCREEN TUBES
97EP4 . . . 24TP4 GIVE YOU BRIGHTER PICTURES !

Leading TV set makers demand maximum brightness from their large-
screen sets — without strain on component parts. For them, CBS-Hyvtron
introduced its Mirror-Back 27EP4 and 24TP4 (both spherical. electro-
magnetic types). Mirror-like effect of their aluminum-backed screens

HOW MIRROR-BACK TUBES ARE MADE

GLASS FACE PLATE

.
MIRROR-G iCREEN**\———* T~ reinforces light output. Gives brighter, sharper pictures.
! -BACK ——————> ; , . .
; You, too, will want CBS-Hytron Mirror-Back big-screen tubes for re-
Normal light placement. In 27- and 24-inch sizes, they are a must. Take a tip from
Ser | | - L e e leading TV set makers. Try the CBS-Hyvtron 27EP4 and 24TP4. See the
916(31] phosphors aré ap- i 1 [ difference for vourself. Let your customer see it 100. Order performance-
plied to the face plate as tested Mirror-Back tubes from your CBS-Hytron distributor.
usual. Next lacquer is ap- 17 P e
plied over this screen. Fi- Uyl e “Reinforcingligh] "'ﬁ"ﬂ.‘fﬁ‘,f.sf’sm oy

output reflected |

nallyv the screen is vacuum- ]
by Mirror-Back

sprayed with aluminum. is
Baking removes lacquer, . — e~
leaving the brilliant Mir- MAGNIFIED CROSS-SECTION
ror-Back coating. Mirror-Back reflects light that
would otherwise be lost to the rear of the screen.
Boosts light output. Brightens picture.

ADVANTAGES OF CBS-HYTRON MIRROR-BACK TUBES
1. Stepped-up light output.

I
New .. .FREE CBS-HYTRON Just what s
ve
TRANSISTOR MANUAL Yoo ook 2
ing for: A down-to-earth, complete, 8-page intro-
duction to transistors. In three parts: 1. Theory.
2. Data. 3. Application. CBS-Hytron Transistor
Manual is profusely illustrated. Contains nine basic
transistor applications. Explains bv vacuum-tube
analogy both point-contact and junction transistor
operation . .. conduction by *‘holes” ... P-N-P and
N-P-N transistors . . . advantages and limitations
of transistors.
An easy-lo-take introduction to how transistors work . .. their characteristics « « » and
how to apply them, this CBS-Hytron Transistor Manual is also free. Get it {rom your
CBS-Hytron distributor. Or write direct today.

. Brighter picture.

2

3. Greater contrast.

4. Reduced strain on component parts.
5

. Full effective screen potential maintained by
metallic contact between anode and screen.

CBS'HYTRON Main Office: Danvers, Mass.

A Division of Columbia Broadcasting System, Inc.

6. Longer life . . . drain on cathode materially re-
duced.

e - e &
Manufocturers of
Receiving Tubes Since 1921

RECEIVING ... TRANSMITTING ... SPECIAL-PURPOSE AND TV PICTURE TUBES - GERMANIUM DIODES AND TRANSISTORS

RADIO-TELEVISION SERVICE DEALER e  SEPTEMBER, 1953 25

wwWw-armericanradiohistorvy-com



CONVER

Valuable hints and proce-
dures on the conversion of
valuable phono cabinets
to accommeodate modern
3-speed changers.

HE increasing demand of a growing

“music conscious” public for com-
plete and faithful reproduction of all
types of records has made the record
changer replacement business a profit-
able venture. Old consoles with single
and dual speed changers represent a
sufficient investment on the part of
the owners to seek modernization with
a good three speed diskchanger capable
of playing all sizes of records. A follow
up on a sale with an installation job
makes the venture even more attractive.
Any service organization can easily
handle such an installation.

Basic Requirements

While variations of cabinet and circuit
design exist, it is not difficult to adapt
an old console to accept the niodern
5-speed record changer. There are only
two basic considerations in replacing
the old unit and installing the new.

1. Space Requirements.

2. Electrical Requirements.

i . T
| l TOP VIEW o ‘
= CHANGER 2 CHANGER
o |[[comParTMENT || @ || coMPARTMENT
= OF SET <
w | ¥ e —_
-.' I LY - T
¥ N
' !] FRONT | == N
) — MOUNTING ) p
—WIOTH—— 4 BOARD {
/ RECORD STORAGE
BELOW? i

Fig. |—Interior specifications of cab-
inet that should be carefully mea-
sured.
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Diskchanger Chassis

MIN, SPACE uuumnr CORD [ MAUNTING
MOOEL | A4 8 € o PICK-UP |LENGTHS|BOARD NO
1211 18%° 13%° 2%° %" [Crystal 3 1909
120210 [la%° 13%7 2% 5%" |GE Triple Play| 3 1909
V6K (157 15T 2% 6u [Crystal 1910
12621 HE[IS* 157 2% 6% [Plug-n Heads 1910
for Magne
Cartridge

Fig. 2—Complete specifications of

Webcor diskchangers. Measurements

relating to space requirements are
shown in center.

These considerations will determine the
selection of the correct changer.
Webcor diskchangers are made with
two different size mainplates (chassis)
that will match the physical dimensions
of virtually any type cabinet. Although
the dimensions of the original changer
plate are usually a good indication of
the required size of the replacement

RADIO-TELEVISION SERVICE DEALER e

by

L. €. BURDICK
(Sales Engineer,

Webster-Chicago Corp.)

unit, it is best to accurately measure
the record changer compartment. These
measurements take into consideration
the length and width of the interior
and, in addition, the space available
above and below the mounting board
or platform. See Fig. 1. Shown in Fig. 2
are complete specifications of Webster-
Chicago diskchangers. The minimum
space requirements include the 12” rec-
ord overlap and top parts overhang
during manual or automatic operation.

The large majority of changers in
older phono-radio combinations are
equipped with crystal type cartridges.
A modern 3-speed unit, using a similar
cartridge, is electrically interchangeable
with this type older changer. In some
instances the customer may express a
desire for the variable reluctance or
magnetic cartridge. The installation will
then require a pre-amplificr to compen-
sate for low output and other characteris-

Fig. 3—Mounting board is provided
to make installation easier.
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here is the

new ——

mighty
match

FOR CONNECTING SEPARATE
UHF AND VHF ANTENNAS
TO A SINGLE TRANSMISSION LINE.

With entirely new patented* circuits
and new construction, the MM-40 and
its companion (MM-40-A) are by far
the finest, most efficient isolation filters
for combining separate UHF and VHF
antennas for single line installation. The
MM-40 in new yellow weather-resistant
case is quickly and easily mounted on
antenna mast. The MM-40-A is used at
converter or TV set that has separate
UHF and VHF terminals.

FACTS ABOUT
THE NEW MIGHTY MATCH

® New improved patented* printed
circuits

© Amazingly LOW insertion loss

® Weather-resistant case

® New larger terminals for easy line
connections

® No critical lengths of connecting lines

® Loss preventative stand off.

VEE-D-X was first to introduce the

isolation filter (Mighty Match). Every

Mighty Match is fully protected un-

der*A A K. Pats. 2,422,458; 2,282,292;

2,611,086. The new models greatly min-

imize insertion loss, and are the result

of constant research and engineering.

Accept no substitute—insist on Mighty

Match.

also the new

O mm-2

Permits the use of single transmission
line between separate high and low
channel VHF antennas mounted on the
same mast. Saves 300 ohm transmission
line. Saves installation time and money.
Saves extra accessory cost. This new
model MM-25 replaces the older model
MM-20. With new improved circuits
and case construction, it is far more
efficient. New raised terminals permit
easier, faster line connections. Has
weather-resistant green case.
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At TV set
or
Converter

[ﬂ ?Mﬁ% ELE(TRON;S INC.

ROCKVILLE, CONNECTICUT
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TUNER +—, B+

PRONOZ. >

'1_ ¢S SR —
L FIRST STAGE

|SHIELDED AUDI0
I'CABLE AMPLIFIER
G'/mcxup ON CHANGER
_++RADIO | SWITCH ON

PHONO f CONSOLE

D=

“OFF

AC PHONO
SWITCH
ON CONSOLE | MOTOR
®
TION | 40
\ !zl OFF.
POWER SWITCH ON
TRANSFORMER CHANGER

AMPLIFIER INPUT
FOR PICKUP LEADS

PICKUP
LEADS

<A

| AC LEADS _“ AC CONNECTOR
F:_.if-_—_

"""Y0 WALL PLUG ~J

Fig. 4—(Top) Lead connection dia-
gram—typical circuit.

{Center) AC lead connection dia-
gram—typical circuit.

{Bottom) AC and pickup leads, chang-
er chassis to radio chassis.

tics of this cartridge. Detailed electrical
connections for both type cartridges
will be treated later in this article.

Physical Installation

The physical and electrical busis for
the diskchanger seclection now  estab-
lished. removal ol the old unit and actuat
installation of the new changer can be
accomplished. (The ac cord should be
disconnected fromt the wall socket while
working on the installation). Almost all
changers are secured to the mounting
platlorm with removable bolts. If the
unit is part of a slide-drawer assembly,
removal of the entire drawer will facili-
tate the work. This can be done after
first disconnecting the ac and pickup
leads. Usuallv both sets of leads are con-
nected to plugs that conveniently pull
out from receptacles on the radio or
ampliier chassis. Should the leads be
soldered directlv to the circuit, unsolder
them but note the exact connections so
that proper lcad connections can be
made when installing the replacement
diskchanger. After the obsolete changer
has heen removed, the mounting plat-
form (board) can be modified 10 prop-
erly mount the new unit. A template,
supplied with the diskchanger, shows
the correct cutout form. In the event
a new board is needed the template
provides a tracing lor easy construction.
%" plywood is recommended for this
purpose. Mounting boards, cut to fit the
exact mounting requirements ol Webcor

28

diskchangers, are available. The photo-
graph in Fig. 3 shows a Webcor board
that will serve as a replacement for the
original and make the installation even
more simple. The old board may be left
in place, however, and most of the in-
side portion cut away. The new board
can be placed on top of it and wood
screws used to secure the mounting. If
the cabinet will not permit the addition-
al 34” vertical space required, removal of
the old board and replacement with the
new will be necessary. Alterations of
the outside board dimension may be re-
required in order to fit it properly into
a particular cabinet. Sanding, staining,
and otherwise finishing the board to
match the cabinet interior can be accom-
plished to complete the physical installa-
tion.

Electrical Installation

As stated previously, a modern
changer, equipped with a crystal tape
cartridge, will be electrically inter-
changeable with an old unit using a
crystal cartridge. The small problem in-
volved then is that of making correct ac
and pickup lead connections The ac
leads, usually color coded, carry the

ﬂ JTONE ARM

INPUT-

RADIO
CHASSIS AMPLIFIER

T~CHANGER

SHIELDED
-CABLE

REMOVABLE
PLUG —

TO RADIO
CHASSIS

PRE-AMPLIFIER
~PLUG FOR 110-V. RECEPTACLE

Fig. 5—Electrical position of typical
pre-amp in a circuit comprising a
changer and an input amplifier.

PICKUP
LEADS

power to the motor ol the diskchanger
and the pickup leads deliver the electri-
cal impulses, picked up by the cartridge
to the voltage amplifier (input) ol the
audio amplifier. The pickup leads are
generally in cable form with the conduc-
tor insulated within a braided metal
shield. Usually special plugs are used on

Fig. 6—Slide drawer type of mount-
ing for changer mechanism.
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Base-Mounted Fonografs

MIN. SPACE REQUIRED cORD
MDDEL A € PICK-UP LENGTHS.
1224 I 13%” 8%° Crystal ¥
122.210 1% 13%° 170 G.E. Triple Play 3
1211 NF 15" 15" 9% Crystal 3
127-210 HF 15 15 9%"* G.E. Tsiple Play [
127.27 HF 15 15 9% Plug-in Heads for [}
Magnelic Cartndge

Fig. 7—Specifications for base pan

models. Measurements relating to
space requirements are shown in
center.

the leads that connect the old changer
to the audio amplitier. The leads on both
new and old changers must be identified
and matched so that these plugs can be
correctly used on the new diskchanger
leads. The shield of the pickup cable is
chassis grounded while the conductor
will connect 1o the terminal ol the plug
that leeds the amplifier input. Quite
often the bavonet plug on the end of the
pickup cable of Webcor diskchangers
will be the same type used on the origi-
nal changer and will fit directly into the
chassis receptacle. In Fig. 4 the illustra-
tion and circuits shown are tvpical of
those found in most consoles.

If a variable reluciance (magnetic)
cartridge is used in a replacement unit,
it will be necessary 1o install a pre-ampli
fier that will match the electrical charac-
teristics ol a particular magnetic car-
ridge. Several Webcor models are avail-
able equipped with either the General
Electric triple-purpose cartridge or plug-
i shells that will accept other magnetic
cartridges. Cartridge manufacturers sup-
ply sell-powered, matching pre-amps that
can be casily mounted on the inside of
the cabinet. The diagram in Fig. 5 shows
the electrical position of the pre-amp in
the circuit.

Special Considerations

Cabinet Design: In a few instances
the cabinet may be designed so that the
record changer will come forward as the
compartment door is pulled down. The
redesign ol this particular section of the
cabinet may, in some cases, be easier than

[Continued on page 71|
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NNUMERABLE coils and eapaci-
tors are employed in radio, televi-
gion, and electronics. Efficient func-
tioning of the eircuits in which they
operate depends upon the goodness of

these components. The measurement
of coil and capacitor quality therefore
is as important as the measurement
of inductance and capacitance. And
often the quality is more important
than absolute inductance and capaci-
tance values.

There are several methods of check-
ing the quality of these reactive com-
ponents. But, when coils and capaci-
tors are to be used at radio frequencies,
the best test hy far is the measure-
ment of “Q.”

What is "Q’"?

The Q factor is the ratio of reac-
tance (X) wo resistance (R). It is ex-
pressed by the simple fraction X/R.
The Q unit has no name comparable
to the ohm for resistance, the ampere
for current, and the cycle for fre-
quency. It is merely numerical. The
higher the Q, the better the grade of
the component.

In either a coil or a capacitor, re-
actance is what we want (inductive
reactance, Xt, in a coil; capacitive re-
actance, X, in a capacitor). But, we
are forced to accept a certain amount
of resistance also as an unavoidable
by-product. Radio-frequency resistance
results from characteristics of the wire
with which a coil is wound; the metal
plates, leads. terminals, and fittings
of a capacitor; metal platings, cor-
rosion, and presence of solder in cir-
cuit leads; skin effects; dielectric
losses; moisture (surface, absorbed,
and absorbed); proximity of shields
and other metallic objects; and simi-
lav causes. RF resistance (which is
what is meant by the term R in the
Q fraction) can, under some condi-
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PART 1

The

i K
d

meaning of @ and varions methods by

by RUFUS P. TURNER

which it

may be measured is contained in this first installment.

The subjeet matter

is presented in a

comparatively

simple form.

Xo Xy Xa X3

I

Fig. 1—Custom-Built @-Meter. A description of this instrument will appear
in the second installment next month.

tions, be many times higher than any
simple dc resistance present. It cannot
be measured by any simple means,
such as an ohmmeter.
If we expand the expression X/R,
we obtain lor a coil:

Q—6.28(L./R

and for a capacitor:

Q=1/6.281CR
Frequency f is expressed in cycles, L
in henries, R in ohms, and C in farads.
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If we use the units more commonly
emploved in radio-frequency work
(that is: f in megacycles. L in micro-
henries, and C in micromicrofarads),
the Q@ equations become:

(1) Q=6.2811./ R for a coil
(2) Q=159.000/fCR for a capacitor

From the appearance of these equa-
tions, it would seem that all that is
necessary is to calculate the reactance
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from inductance or capacitance mea-
surements at a known frequency,
check the resistance in some simple
manner, and divide the one by the
other. Actually, the job is not that
easy, since rf resistance is not mea-
sured in any simple way.

Conventional Q measurements at
radio frequencies involve the check-
ing of a test component in a resonant
circuit. Several methods have evolved
from laboratory techmiques and have
given rise to Q-meters ag definite in-
struments.

The following paragraphs deseribe
the most widely used methods of mea-
suring Q, and the instrumentation re-
quired.

Susceptance Variation Method

Figure 2 illustrates a method of Q
measurements employved occasionally
in laboratories without standard Q-
meters. While it usually consists of a
temporary laboratory bench setup of
signal generator. tuning eapacitor, and
v. t. voltmeter, the circuit has been in-
corporated into a permanent Q-meter
by some experimenters.

In this arrangement (see Fig. 24),
a test coil, L for which the Q Value is
required, is connected in series with
a low-loss air-diclectric variable ca-
pacitor, C. A signal voltage, at the
desired rf test frequency, is loosely-
coupled into the circuit via the coil.
A high-impedance rf vacuum-tube
voltmeter then is connected across the
tuning capacitor.

The circuit first is resonated to the
test frequeney by adjusting C for a
peak deflection (E) of the v. t. volt-
meter. The frequency at which this
deflection is obtained is designated f-
in Fig. 2B. The signal generator then
1s detuned to a lower-frequency setting
(f1) at which the mecter dellection
drops to 0.707E, being careful to keep
the generator output constant. This
is termed a hall-power point The
generator next is tuned to a point
(f2) higher in frequency than f., at
which the meter deflection again drops
to a half-power point (0.707E).

The spread (f.-f1) between the half-
power points shows the selectivity of
the LC cireuit, being narrow for a
sharp (highly-selective) combination,
and widely-spaced for a broad eireuit.
This spread also is proportional to the
Q of the circuit. sinee the selectivity is
proportional to the ratio of reactance
to resistance in the circuit. The Q of
the circuit may be expressed in terms
of the three test frequencies according
to the following equation :

(3) Q=1L/(fzhy)

All £ values are in the same units (cv-
cles, k¢, or mc, whichever is the most
convenient 1o use)
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VARIABLE-FREQUENCY
R.F. OSCILLATOR

; Dococoo(y

L

R.F.
VACUUM-TUBE ~~.5
VOLTMETER

I
L

(A) Apparatus Setup

1 pommmemmmmmeee 5
S ool Al - e o
(B) §§ 0.707 v: : 4 and C are "half-power” points
© 1
Response Curve g ] i Q= r
Sz . f,~ 1,
RE o
1t
!y
y I

%
FREQUENCY ————>=

7

Fig. 2—Measuring Q withour standard Q-Meter

A low-loss eapacitor is employed at
(' in Fig. 24. The capacitor Q there-
fore will be high. ¥or this reason, the
Q value obtained by means of Equa-
tion (3) may be assumed to be that of
coil L.

Fixed Frequency Susceptance

Method

An alternative scheme employing
the susceptance variation method
utilizes capacitance changes, instead
of frequency changes, in checking Q
values. The frequency is held to a
fixed value. In this scheme, the same
circuit arrangement (Fig. 24) is used.
However, capacitor C must be pro-
vided with a dial reading directly in
micromicrofarads.

The signal generator is set to the
desired test frequency, and the LC
circuit is resonated by adjusting ea-
pacitor C for peak deflection (E) of
the v. t. voltmeter. The dial reading
of capacitor C then is recorded as C-.
Next. € is detuned to a capacitance
setting lower than Cr to obtain a drop
in meter deflection to 0.707TE. This
second capacitance setting is recorded
as (1. Finally, C is tuned to a capaci-
tance setting higher than C- again to
obtain a meter deflection of 0.707E.
This third eapacitance setting is re-
corded as C:. The circuit Q, which
(because the losses in capacitor € are
kept low) may be assumed to be the Q
of coil L, may be determined from the
successive capacitance settings, thus:

(1) Q=2C./(C2-Cy)
AL C values are in the same units (uf

or uuf whichever is the more conven-
ient to use)

RADIO-TELEVISION SERVICE DEALER e

When the maximun ecapacitance of
the tuning unit, C, is very high. the
increment C2-Cy may be so small that
it eannot be read accurately on the
tuning capacitor dial. In order to fa-
cilitate the measurement, a small cali-
brated trimmer capacitor often ig op-
erated in parallel with €, and the ca-
pacitance-shift values read on the dial
of the trimmer, rather than on the
main dial.

Measuring Q by Susceptance
Method

When it is desired to use the sus-
ceptance variation methed of measur-
ing Q. a choice must be made between
varving the frequency or varying the
capacitance. Often, the decision will
be governed upon which pieces of
equipment are available. Some en-
gineers favor the variable-frequency
scheme because it allows a constant
circuit capacitance. ITowever, the fre-
quency increments whieh must be read
for high-Q values often are too small
to be observed accurately on ordinary
signal generator dials. The variable-
capacitance scheme requires a dial-
calibrated low-loss tuning ecapacitor
and usually a dial-calibrated trimmer
as well. For high and medium Q
values, the same Q should be obtained
with each scheme if provision is made
for the close reading of capacitance or
frequeney inerements. At low Q values,
there may be some difference in final
results because of the larcer f and C
increments which might not necessari-
v be in direet correspondence. In the
latter ense. the balance is tipped slight-
Iv in favor of the capacitance-varia-
tion scheme.

Measuring L and C
The Q circuit mayx be used addi-
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VARIABLE -FREQUENCY

R.F. OSCILLATOR T P e

RF AMMETER

/’C/;g\

-0

R.f. VACUUM-TUBE ~
VOLTMETER

[

&

CATHODE

FOLLOWER
—

From
Variable-
frequency
R.F. Oscillator

%%}

> )/9

(A) Signal Coupled-in Across Series Resistor

R.f. VACUUM-TUBE ~_
VOLTMETER A

L

1
-

f— ‘I‘C’
¢, T ;
T

(B) Signal Coupled-in Across Padder Capacitor

Fig. 3—Q@-Voltmeter method of Q@ measurement.

tionally for the convenient measure-
ment of capacitance and inductance
at radio frequencies. If the capacitance
value of € in I'ig. 24 is known accur-
ately, a coil of unknown inductance
L. may be connected at L. Lither ca-
pacitor C' or the signal generator fre-
quency, f, then may be varied to obtain
a peak deflection of the v. t. voltmeter.
At this resonance, the unknown in-
ductance may be determined in terms
of the frequency and cirenit capaci-
tance:
(5) L.=25,400/f2C
Where, L. is in microhenrys

f is in megacycles

C is in micromicrofarads

As will be shown later in this article,
the induciance value ecaleulated by
means of Equation (5) does not take
into consideration the distribution ca-
pacitance of the coil. Turther in-
structions will be given for increasing
the accuracy of the measurement by
checking the distributed eapacitance.
For capacitance measurement, the
unknown capacitance is connected into
the Q circuit in place of € (Flig. 24),
and a coil of accurately-known indue-
tance connected in position L. The
signal generator then is tuned for
resonance, as indicated by peak de-
flection of the meter. The unknown
capacitance value then is calculated
from the corresponding frequency and
inductance values, as follows:

(6) C.=25,400/f2L

Where, C. is in puf
L is in microhenrys
f is in megacvcles
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It should be borne in mind that this
unavoldably is a measurement of the
total circuit capacitance which in-
cludes circuit strays, lead capacitance,
distributed capacitance of the coil,
and input capacitance of the v. t. volt-
meter, as well as the capacitance of the
test unit. The accuracy of measure-
ment can be high only when C: is
large compared to the total circuit
capacitance due to other sources.

Measuring C by Substitution

Better acecuracy of measurement is
obtained when the substitution method
is used. In this case, the cireuit (Fig.
24) is set up with a dial-calibrated
variable capacitor at . Coil L need
not be an accurately-known standard
inductor. Resonance is obtained first
with only I and € in the circuit, by
setting € to its maximum value (C1)
and tuning the signal generator for
peak detlection of the v. t. voltmeter.
The unknown capacitance, (s, then is
connected in parallel with tuning ca-
pacitor €' and the latter detuned to a
setting (2 required to re-establish
resonance. The unknown capacitance
then is:

(7) C.=C1-C»

In order to minmimize stray shunting
capacitances. the shortest possible
leads must be used in connecting the
unknown capacitor into the circuit.
While possessing increased accuracy,
the substitution method is limited to
capacitance values which do not ex-
ceed the value equal to the difference
between maximum and minimum eca-
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pacitances possible with the calibrated
capacitor, C. Thus, in the case of a
tuning capacitor having a maximum
setting of 500 and a minimum of 35
pufd.,, the maximum unknown value
which might be measured by the sub-
stitution method would be 500-35, or
465 uufd.

Q-Voitmeter Method

The second method of Q measure-
ment, which is becoming the more
widely used in current practice, is
termed the Q-voltmeter method. While
based upon the same underlying re-
lationships as the susceptance varia-
tion method involving series reso-
nance at radio frequencies, the tech-
nique of the Q-voltmeter method dif-
fers somewhat from the other, especi-
ally in the method of arriving at final
Q values.

Fig. 3 shows two schemes used in
this method. In Fig. 34, the rf test
signal is injected into the Q test cir-
cuit (L and C in series) by means of
a very low non-inductive resistor, E,
across which the signal generator out-
put voltage is developed. This resistor
has an ohmic value of the order of a
few hundreths of an ohm, so its pres-
ence will not lower the circut Q
drastically.

Capacitor C is adjusted to resonate
the circuit at the test frequency, re-
sonance being indicated as usual by
peak deflection of the v. t. voltmeter.
Since L and (' are components of a
series resonant circuit, both capacitive
and inductive reactances are cancelled
at resonance and only the small re-
sistance of the coil and capacitor re-
mains in the eircuit to limit current
flow. The circulating current accord-
ingly is high, and the voltages FE-.
(appearing across the eapacitor) and
F= (across the coil) are many times
higher than the signal voltage e set up
across the coupling resistor, . Since
at resonance the voltage across the
coil equals the voltage across the ca-
pacitor, the v. t. voltmeter might be
connected across either L or C. How-
ever, contection of the meter across
the ecapacitor provides a common
ground.

Since the voltage (K) across either
the coil or capacitor will be propor-
tional to the ratio of reactance to re-
sistance. the meter deflection will be
proportional to circuit Q. In faect, the
following relationships exist:

(8) E=Qe, and Q=E/e

Where, E is the meter deflection, and
e is the small voltage developed across
coupling resistor, R

Thus, the v. t. voltmeter scale may
be calibrated to read Q values directly,

[Continued on page 71
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NO. 13 -

lTOU can join in the search for
trouble in a TV receiver by an-
swering the questions in this trouble-
shooting quiz. Answer each question
before going on to the next. Il there
is more than one correct answer to a
question, give all correct answers.

Answers and discussion [ollow.

Complaint: The receiver, which is
being serviced in a home visit, has
diagonal black and white lines across
the picture on Channel 5. Other chan-
nels and sound normal.

Model: Receiver is a split sound
(not intercarrier): video if is 25.75 mc
soundl if is 21.25 mec.

7. The black and white bars are
evidently an interference pattern on
the screen. Which of the following is
the best way(s) 1o deal with interfer-
ence:

(a) Advise owner 1o communicate
with the FCC.

(b) Inform the owner the design
of the receiver is defective.

(c) Determine the nature of the
interference.

(d) Inquire if there are any Ham
radio operators in the neigh-
borhood.

(e) Check with the owner to de
termine at what times and on
what channels the interference
has been noticed.

2. The owner stated the interference
was present whenever Channel 5 was
tuned in. This was confirmed by ob-
servation. In general, this tvpe of inter-
ference pattern is most likely caused
by which of the following:

(a) Ignition noise.

(b) Diathermy.

(c) Local oscillator interference
from a neighbor’s set.

(d) A tweet.

(e) Other rf signal interference.

3. The obhserved pattern is most
likely a tweet (internally generated
interference), local oscillator interfer-
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Fig. 2—Severe diathermy or FM in-
terference.

Fig. 3—One type of rf interference
pattern (radio transmission, oscillator
radiation, etc.).
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LOOKING
BLE?

by CYRUS GLICKSTEIN

ence from a ncighbor's set, or some
other type ol steady rf interference. As
a [urther check in determining the
origin of the interference (internal or
external), which of the following
step(s) is helpful:
(1) Rotate the fine tuning control.
(b) Check the signal on each
channel.
(c) Disconnect the antenna leadin
from the antenna terminals.
(d) Take out the rf oscillator tube.
(e) Take out the last video if tube.

4. The channel selector was rotated
through its range to check if the in-
terlerence appeared on any other chan-
nel. Tt appcared onlv on Channel
5. The fine tuning control was rotated
while tuned to Channel 5. The inter-
ference pattern superimposed on the
picture changed from narrow slanting
lines to broad horizontal stripes and
back to narrow slanting lines as the
fine tuning was rotated through its
range. Toward the extremes of tuning
rotation, the interference pattern dis-
appeared. The broadcast horizontal
stripes were noted at the point of best
sound. this is characteristic ol a tweet
in this model.

To determine whether the tweet
originates in the video or sound if
strip, which of the following is done:

(a) Check the video and sound
intermediate frequencies.

(h) Apply a scope to the video
detector.

(¢) Apply a scope to the discrimi-
nator output.

(d) Remove the
tube.

(e) Remove the first sound if tube.

video detector

5. The tweet originated in the video
detector as could be verified by check-
ing the video intermediate frequency
(25.75 mc). The 3rd harmonic of this
frequency (77.25 mc) beating with the
video carrier of Channel 5 (77.25 mc)
caused the beat-frequency interference
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hit the bull's-eye
for quality!

that’s why we call

Federal
PICTURE TUBES

“BEST-IN-SIGHT”

Thousands of famous-name picture tubes were quality-
tested by a famous-name TV set manufacturer.”

When the scoring was over, Federal led all the brands
tested . .. with an “OK” on over 99% of its tubes!

Here’s proof, Mr. Serviceman, that it pays to replace
with Federal ... here’s assurance of top performance...
of less time wasted on call-backs . . . of more profit per
tube replaced!

Federal quality brings to servicemen a tremendous
opportunity to create customer-goodwill ... to build
steady replacement business.

Federal quality stands by servicemen, because it stands up in
service . . . backs up their years of experience and know-how
... their trained judgment. That’s one of many big reasons why
more and more servicemen are specifying Federal
“Best-in-Sight” picture tubes.

Join the trend today ... ask your Federal Distributor about
the popular-size line that takes care of over 90% of all TV
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Federal always has made better tubes Get Your Copy of

[ Federal’s
[’ederd [ @ TV Picture Tube
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12-page booklet with dnfor-
mation on interchangeability,
basing diagrams, bulb outlines,
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Export Distributors : International Standard Electric Corp., 67 Broad St., N. Y.
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Fig. 4—Another type of rf interfer-
ence.

noted on the screen. Which of the [ol-
lowing method(s) can be used to elim-
inate the tweet:
(a) Shield if and detector tubes.
(b) Use a tweet trap.
(¢) Reorient power supply leads in
the chassis.
(d) Reorient antenna leadin to the
tuner.
(¢) Bypass
detector.

filament line at the

Answers and Discussion

l.c e

The first step in servicing a TV re-
ceiver for an interference problem is
to determine the nature of the inter-
ference by careful observation of the
pattern. At the same time, it is helpful
to secure from the owner information
concerning the periods when the in-
terference is seen (and possibly heard)
and the channels aflected.

A comparatively small proportion of
TVI is caused by Ham operators.Where
the interference does originate in a
Ham transmitter, the fault is often in
the TV receiver rather than the trans-
mitter. Amateur operation is entirely
legal on the regularly assigned fre-
quencies. If interference is caused at
the receiver due to poor selectivity or
similar reasons, the correction must
be made at the receiver. Only when
the Ham is guilty of transmitting har-
monics or other spurious signals can he
be required to adjust his equipment.

18
1

rr £ N i =
| }‘it‘ 4 I y Jy (i A .®f'
Fig. 5—Enlarged section of picture

showing 4.5 mc interference.
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There are many kinds of interfer-
ence which can affect a TV receiver.
Interference can be external or in-
ternal, depending on the origin.

External interference, which comes
into the receiver from an ouside
source, includes:

(1) Ignition and similar noise caus.
ing random flashes across the screen.

(2) Diathermy, rf (dielectric) heater,
etc. Usually causing a herringbone
pattern through a part of the picture.
However, this interference may show
up in other ways (depending on the
strength of the signal), from a slight

UPPER RANGE

VIDEO :
OF VIDEO 1.F's

é}ff | PRODUCED —

CARRIER . | IN MIXER i

1 |

LF. :

RESPONSE
CURVE ,
| RANGE OF |
\ HIGH-FREQUENCY |
F<—— RESPONSE —>|

OF VIDEO

LE SYSTEM

! iy
27 2575 2175 21.25
MC.  MC.

MC. MC.
{a)
UPPER RANGE OF
L VIDEQ LF's — i
| PRODUCED IN !
VIDEQ LF _ | MIXER |
CARRIER “-l ,
t '
LF ! )
RESPONSE I RANGE OF !
CURVE ! HIGH-FREQ, I
N €~ RESPONSE - ]
| { OF VIDED 21
1.F, SYSTEM \

— L T
27 24.5 21.75
MC. MmC. MC

RANGE OF VIDEO L.F5
(b) NOT PASSING
THROUGH I.F, SYSTEM

Fig. 6—High frequency response of
video if system as affected by fine
tuning.

(a) Full range of high frequencies
pass through if stages with fine tun-
ing at correct point,

(b) Higher video intermediate fre-
quencies unable to pass through if
system when fine tuning is rotated
to minimize 4.5 mc interference.

horizontal pulling at the top of the
picture to a black and white marble-
striped pattern covering the entire
screen. (Figs. 1 and 2)

(3) Local oscillator interference from
a neighbor’s set—narrow vertical or
diagonal black and white stripes.
(Figs. 3 and 4)

(1) Amateur or other radio transmis-
sion—similar to local oscillator inter-
ference, but may be keyed on and ofi
(code) or intermittent (voice broad
casting).

(5) TM interference—wavy vertical
line pattern. (Fig. 2)

RADIO-TELEVISION SERVICE DEALER e

Fig. 7—Interference pattern caused
by rf power supply.

(6) Adjacent channel interlerence—
there are two tvpes of interference
caused by TV siations on adjacent
channels. Interference from the adja-
cent lower channel is caused by the
sound carrier and gives a herringhone
pattern which varies according to the
sound in the adjacent channel pro-
gram. Interference from the adjacent
higher channel is from the video car-
rier and results in a superimposed pic-
ture (stationary or slowly moving) or
in a number of diagonal lines or in
a vertical moving bar.

(7) Co-Channel interference—this re-
sults in a venetian blind effect, usually,
with a superimposed picture.

Co-Channel and adjacent channel
interference are generallv problems
only in Iringe areas. which receive
signals from widely separated stations.

F-M interference has a typical wavy
or herringbone patiern. The instan-
taneous changes in the rf frequency
from line to line cause the interference
signal to shift slightly to the right and
left from one line 1o the next. This
wavy pattern is also tvpical of dia-
thermy, diclectric heaters, and similar
sources of interference since the fre-
quencv shifts somewhat with changes
in load.

There are several types of interfer-
ence patterns which are cenerated in-
ternally in a TV receiver. Internal
interference has probablv not received
as much attention in technical litera-

-, S -

Fig. 8—120 cycle hum picked up in
video stages.
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SERVICING SYSTEMS
INSTALLMENT

INDEX FOR

38

Mfr.

Admiral

Admiral

Admiral

Admiral

Admiral

Admiral

Belmont Raytheon
Belmont Raytheon
Belmont Raytheon
Belmont Raytheon
Belmont Raytheon
Belmont Raytheon
CBS-Columbia
CBS-Columbia
CBS-Columbia
CBS-Columbia
CBS-Columbia
CBS-Columbia
Capehart-Farnsworth
Capehart-Farnsworth
Capehart-Farnsworth
Capehart-Farnsworth
Capehart-Farnsworth
Capehart-Farnsworth
DuMont

DuMont

DuMont

DuMont

DuMont

DuMont

Emerson

Emerson

Emerson

Emerson

Emerson

Emerson

RCA

RCA

RCA

RCA

RCA

RCA

Sentinel

Sentinel

Sentinel

Sentinel

Sentinel

Sentinel

Sylvania

Sylvania

Sylvania

Sylvania

Sylvania

Sylvania

Sylvania

Sylvania

Sylvania

Sylvania

Sylvania

Sylvania
Stromberg-Carlson
Stromberg-Carlson
Stromberg-Carlson
Stromberg-Carlson
Stromberg-Carlson
Stromberg-Carlson
Transvision
Transvision
Transvision
Transvision
Transvision
Transvision

VIDEO SPEED

12th

JULY,

Chassis No.

19 Series
19 Series
19 Series
19 Series
19 Series
19 Series
20AY?21
20AY21
20AY21
20AY21
20AY21
20AY21
2000-1
2000-1
2000-1
2000-1
2000-1
2000-1
CX33
CX33
CX33
CXa33
CX33
CX33
RAI17
RA117
RA117
RA117
RA117
RAI117
120144
120144
120144
120144
120144
120144
KCS34
KCS34
KCS34
KCS34
KCS34
KCS34

Model No. 454,

4
Model No. 454
Model No. 454
4
4
4

Model No. 45

Model No. 454,

1-274
1-274

1-437
1-437
1-437
1-437

17 Series
17 Series
17 Series
17 Series
17 Series
17 Series
“A” Series
“A” Series
A” Series
“A” Series
“A” Series
“A" Series

and SEPTEMBER ISSUES

AUGUST
Section Affected Month
Syne Sept.
Sync Sept.
Pix and Sound Sept.
Sync and pix Sept.
Pix Sept.
Sound Sept.
Pix July
Pix July
Pix July
Pix July
Sync July
Raster July
Pix August
Pix August
Pix August
Pix August
Pix August
Pix August
Pix August
Pix August
Pix August
Pix August
Pix August
Pix August
Pix July
Pix July
Raster July
Pix July
Sync July
Sync July
Pix July
Pix July
Sync July
Sync July
Pix Ju]y
Sync July
Pix August
Pix August
Pix August
Sound August
Raster August
IS’L\' August
yne Sept.
g‘ ; Pix, or pix and sync Sept.
6 7 Pix Sept.
4 Pix Sept.
6,7 p
6 7 Sound Sept.
6.7 Sync Sept.
Audio Sept.
Pix Sept.
Sync Sept.
Pix Sept.
Audio Sept.
AM/FM Radio Sept.
Pix Sept.
Audio Sept.
Pix Sept.
Audio Sept.
Pix Sept.
S()llﬂd Sept.
Pix August
Pix August
Pix August
Pix August
Pix August
Bz August
Raster July
Raster July
Syne July
Pix July
Pix July
Pix July

Page

39
39
39
40
40
40
27
27
27
28
28
28
31

31

31

32

Card No.

ADI19-1
ADI19-2
ADI19-3
ADI19-4
ADI19-5
ADI19-6
BE-Y21-1
BE-Y21-2
BE-Y21-3
BE-Y21-4
BE-Y21-5
BE-Y21-6
CB2000-1
CB2000-2
CB2000-3
CB2000-4
CB2000-5
CB2000-6
CA33-19
CA33-20
CA33-21
CA33-22
CA33-23
CA33-24
DM-117-1
DM-117-2
DM-117-3
DM-117-4
DM-117-5
DM-117-6
EM-144-1
EM-144-2
EM-144-3
EM-144-4
EM-144-5
EM-144-6
RC34-7
RC34-8
RC34-9
RC34-10
RC34-11
RC34-12
SE454-1
SE454-2
SE454-3
SE454-4
SE454-5
SE454-6
SY274-1
SY274-2
SY274-3
SY274-4
SY274-5
SY274-6
SY437-1
SY437-2
SY437-3
SY437-4
SY437-5
SY437-6
SC17-1
SC17-2
SCl17-3
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TROUBLE?
[from page 31]

ture as it deserves. Internally generated
interference includes:

(I) Tweets.

(2) 4.5-mc interference.

(3) RF power supply pickup.

(4) 60-cycle and 120-cycle pickup.

(5) Arcing.

(6) Double conversion interlerence.

Tweets are harmonics of the video or
sound if carrier which are fed back to
the front end. These harmonics are in
the tuning range of the incoming
signals and therefore beat with the
local oscillator producing a separate
signal. For example, the video if car-
rvier is 27.75 mec. The third harmonic
is 77.25 mc. Channel 5 covers the range
from 76-82 inc, with its video rf carrier
at 77.25 mc. The third harmonic and
the video rf signal beat with the local
oscillator each producing a video if
signal. The two video if signals beat in
the video detector to form a beat out-
put appearing on the screen in the form
of black and white stripes. When the
fine tuning control is not rotated
these stripes are usually continuouslv
in motion and vary in number and
position. Thev vary from a diagonal to
a vertical position and sometimes be-
come horizontal. This interference can
only be seen when a station channel
is tuned in (and usually on one channel
only), since the i/f harmonic can only be
generated if a signal comes in and
first produces the fundamental video
(or sound) if. A 1weet can appear on al-
most any channel, depending on the
intermediate frequencies used in the re-
ceiver and the harmonic relationship
of these frequencies to the tuned-in
channel. The tweet pattern is allected
considerably hy the rotation of the fine
tuning control.

Wit

Fig. 9—Sound bars (audio frequen-
cies) in picture.

Interference of the 4.5 mc variety
consists of very fine black and white
stripes, slanting or vertical (Fig. 5)
which has an eflect similar to poor
focus. This tvpe of interference is
caused when the Dbeat between the
video and sound /f carriers in the video
detector (the two frequencies are al-
wavs 4.5 mc apart) gets through the
video amplifiers to the screen. 4.5 mc
interference appears in both intercar-
rier and split sound receivers, is quite
common, and may at times be over-
looked.

In split sound sets, this interference
often results in a smeared picture. To
minimize 4.5 mc interference, the
viewer usually turns the fine tuning
control past the best sound (and Dest
picture) point. At the position where
the fine interference lines are no longer
visible, the high frequency response
has been considerably reduced. The
resulting picture has little fine detail
and is smeared. This occurs because
by wuning past the correct point, the
sound /f carrier is no longer at the
skirt of the video response curve but
bevond the video if bandpass. There-
fore no sound if signal goes through
the video strip to beat with the video
if carrier and practically no 4.5 ¢ in
terference is produced. The video car-

120 uH
VIDEO DETECTOR
Yo GALS l——/m\ .05 MFD.
! MVVVWJ I >
< 6.8K
\ ! 70 VIDEO
I - 5 AMPLIFIER
S CT s e 140
2 MH
L1 77.25
23.4 mC
MC 3.9K
|
I
)
]
o

ig. 10—Circuit diagram showing how tweet trap is installed across video
detector loaa (see text).
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rier is up on the response curve, giv-
ing an accentuated low frequency
response and a reduced high frequency
response (Fig. 6).

Another tvpe ol internally generated
interference may occur in receivers hav-
ing an r[ type of high-voltage power
supply. Diagonal or vertical black and
white bars may be caused by kakage
from this circuit. (Fig. 7) This type ol
interference is usually identified with-
out dilliculty by the frequency of the
interference signal (approximately 300
ke) and by the knowledge that the re-
ceiver has this kind of supply.

60-cycle and 120-cycle power supply
interference is readily recognizable
(Fig. 8), and is generally caused by an
internal defect—bad tube, hum in B-+.
etc.

Arcing in the high-voltage system
appears like ignition interference on
the screen but is usually heard in the
sound also. It can easily be identified
by heing present when the antenna Is
disconnected. In addition, arcing can
usually be seen and heard when exam-
ining the high-voltage cage with the
set operating.

Double conversion interference is
caused by a second TV channel being
received when tuned to a desired chan-
nel. For example, a receiver is tuned
to Channel 5 (76-82 mc). In this re-
ceiver, the oscillator is at 103 mc. A
small amount of oscillator voltage may
appear at the grid of the rf amplifier
tube. This beats with the incoming sig-
nal of Channel 7 (174-180 mc), more
specifically the sound rf carrier, 179.75
me. The difference frequency between
103 and 179.75 mc, or 76.75 mc, appears
at the mixer grid together with the de-
sired signal from Channel 5. Both the
desired signal from Channel 5 and the
undesired beat from the Channel 7
sound carrier then heat with the oscil
lator frequency, are converted to if sig-
nals, and go through the video strip.

It is helpful in dealing with inler—
ference problems to know the approxi-
mate frequency of the interference pat-
tern on the screen. Since the vertical
sweep frequency is 60 cycles and the
horizontal frequency is 15,750 cycles,
it is simple to compute the frequency
of any continuous ac signal on the
screen. For example, a 60-cycle hum
signal has oue broad horizontal black
and white bar (or one black and two
white or one white and two black, de-
pending on the phase of the hum sig-
nal). A 120-cycle signal (Fig. 8) has two
black and two white horizontal bars,
etc. All frequencies over 60 and less
than 15,750 cycles give horizontal bars.
Since 15,750 cvcles is approximately
the upper limit of human hearing, it
can be said that any audio frequency

[Continued on page 63]
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Fig. |—The screwdriver in the work-
man's hands is pointing to the rotor,
the motor which runs the timer.

OW docs a dealer or distributor

handle the servicing ol Telechron By Telechron Depe.. General Electrie Co,
clock-radio timers? That is becoming
an incrcasingly important question as
the mumber of clock-radios in use rap-
idly mounts.

There are between 6 million and 7
million clock-radios in use toduy. ac-
cording to Russel T. Woodward,
Manager ol Marketing, Telechron De-
partment. General Lleciric Coinpany,
and by the end of next year this figure

Fig. 3—The old rotor

will be up around the 10 million mark.

‘It asn’t the percentage of Telechron
titner repairs that makes this subject
of so much interest to service people,”
Mr. Woodward points out. “but rather
the combination of two facts: (1) the
number ol clock-radios in use is large
and fast beconing larger and  (2) the
clock-timer part of the clock-radio is
unfamiliar to many radio repair special-
ists.”

The question. “How does a dealer
or distributor handle the servicing ol
Telechron clock-radio timers?” breaks
down mto two answers: one on in-
warranty repairs: another on our-of-
Warriaity repairs.
in-Warranty Repairs

Any Telechron clock-radio timer re-
turned to a dealer or distributor with-

Fig. 2—You need only to take out
two screws in order to remove the
retor,

48
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and field and coil as-
sembly lifts out in one
piece.

Fig. 4—Press with thumb
on neck of rotor and it
slips out smoothly and
easily from the field.

Fig. 5 — Disassembled
the field and coil as-
sembly is in the man's
left hand, the rotor that
runs the timer is in the
right. Occasionally, the
oil leaks out, or it wears
and you have to replace
it with a new one.

RADIO-TELEVISION SERVICE DEALER e  SEPTEMBER, 1953



in the warranty period must be serv
iced by an authorized Telechron clock
and timer service station. There are 121
of them located in principal cities all
over the country. A list of these author-
ized service stations can he obtained
bv dealers and distributors by address-
ing a request to Product Service, Tele
chron  Deparunent, General  Electric
Company. Ashland, Mass.

lelechron timers are warranted for a
period of one year.

I a customer, dealer or distributor
tries (o repair an in-warranty timer,
he voids the warranty.

Out-of-Warranty Repairs

A different  procedure s recom-
mended for servicing of out-of-war-
ranty timers. Recommended procedure
is {for the dealer or distributor to re-
move the timer from the clock-radio
and send it to the nearest authorized
service station, along with lull informa-
tion about its faulty behavior. Of
course, il desirable. the complete clock-

RADIO-TELEVISION SERVICE DEALER

radio can be sent to the service station.
In such cases, however, there is a nomi
nal extra charge for removal and re
placement of the timer.

The above procedure should always
be followed when the timer has failed
because ol deflective friction. switches
or gears. Such repairs call for the lughly
specialized  skill ol the  authorized
service station.

Simple out-of-warrantv repairs may
be handled by the dealer or distributor.
It's relatively casy to replace broken
crystals, damaged bezels and  knobs,
inoperative rotors and open coils. Vi
brators and alarms are also casy to ad-
just. Parts for simple repairs can be
obtained from authorized service sta-
1ions.

Some manulacturers of clock-radios
supply their own appearance items:
crystals, bezels and knobs. In such
cases, these parts must be obtained di-
rectly from the clock-radio manufac-
turer or a representative. Authorized

Fig. 6—The way to do it
is to fit the rotor in posi-
tion on the movement
base plate. The gears
must mesh first. [f not
done this way you are
likely to fail to get your
gears in mesh—they will
jam up—the timer will
fail to run.

Fig. 7 — The aluminum

spacers are used to hold

the field in the correct
position.

Fig. 8—Fit the field
down over the rotor
holding aluminum spac-
ers with fingers so they
won't slip off.

SEPTEMBER, 1953

Fig. 9—Press into position, replace
holding screws and the job is done.

Telechron clock and timer service sta
tions do not stock them tor resale.

How To Replace A Rotor Unit

1. Rotor Unit, heart of the timer's
motor, is recognized by its small-nosed
sealed case.

2. Motor is detached from
plate by removing two screws.

3. Rotor And Field Assembly, in lelt
hand, lilts our in one piece.

4. To Remove Rotor from teld,
press neck ol rotor with thumb. It
slips out smoothly and easily.

5. Disassembled Motor shows rotor
in right hand, field asscmbly in left.

6. New Rotor is fitted into position
in base plate. Be sure gears mesh and
rotor is pressed flat against base plate.

7. Aluminum Spacers make sure field
assembly is in proper position,

8 Hold Spacers on screws with
fingers while fitting field 1o rotor nose.

9. Press Ficld firmly over rotor nose
and tighten screws. That's all.

10. Adjusting Alarm. a) Place long-
nosed pliers on horizontal Hat of vibra-
tor. b) Energize hield. ¢) Bend vibrator
slightly up or down to make sound
louder or softer.

hhase

Fig. 10—Long nosed pliers are placed
on the horizontal flat of the vibrator
for adjustment. Energize the field.
By bending the vibrator slightly up
or down will increase or decrease
the tone to the proper sound.

49



'ull

CBS-Hytron Type 24TP4
The CBS-Hytron type 24TP4 is a
247 rectangular, 90°, all-glass, magneti-
cally focused, picture tube providing an
effective screen area of over 370 square
inches.
Other features of the tube are:
I. An aluminized screen for in-
creased brightness.
. Spherical filter-glass face plate.
Single ion-trap gun design.
External conductive coating
which scrves as a filter capacitor.

< wta

GENENAL DATA

Heater voltage 63 10} valts
Healer carrent 0.6 ampere
Averagedirect interetectrode capacitances
Grid No. 1 10 all other electrodes 6 wuf
Cathode to all other electrodes 5 uat
External coating capacitance(Note E} 250 min.
400 max.

Phosphor No. 4
Fluorescence white
Perstsience medwm

Focusing method magnetle

Detlection method magnetic

Deflection angle (approx. }* gonal 90°

Face plato light transmtssion (neutra) density fltecHapprox. ) 721

MECHANICAL DATA

Overall iength 21 1/8 3/8"

Outside diagonal 24

Screen width (bogey) 21 /16

Screen height (bogey) 17 §/18"

Cap Recessed small cavity (J1-21)
Base Small shell duodecal 5-pin(B5. 57)
Basing JETEC designation 12N
Mounting any

ELECTRICAL DATA
Maximum Ratings (D¢ Center Yalues)

20,000 d-c max. volts
500 d-¢ max. voits

Anode voltage

Grid-No. 2 voliage

Grid-No. 1 voltage
Negative bias value
Positive blas value
Positive peak vatue

Peak heater cathodc voltage:
Heater negative with respect tocalhode

180 max. volts

Heater positive with respecttocathode 180 max. volls
Grid-No. | ~-circult resistance 1.5 max. volts

125 d-¢ max. volls
0 d-¢ max. volts
2a-c max. volts

JETEC Test Conditions

Anode voltage 14,000 d-c volts
Grid No. 2 voltage 300 d-c volts
Grid No. | voltage {Note B} -33t0 ~T7d-c  volts
Focus Coil Current {approx. } (Nate C) U0 10d-c ma
lon-trap current (Note D) (approx.) 85  50%d-c  ma

“Mt is recommended that a dellection yoke of 1/2” flare radws be used.

Note A: A Value of 410 max. Volts is allowed during equipment warm-up
period not to exceed 15 seconds

Note B: Visual extimction of undetlected focused spot.

Note C: JETEC #108 focus coil.

Note D. As measured with single-field beam bender, JETEC #111.

Note E: In the interest uf reducing the number of potential types due to
chiferent external coating shapes, only the contact pont 15 defined on the

picture tube as shown In the drawing. The external coating may take any
configuration above the reference line to produce the desired capacitance.

Characteristics chart of CBS-Hytron
type 24TP4.

50

121
Tube basing diagram of 24TP4.

RCA Transistors

RCA’s commercial entry into the

transistor field, afier vears ol cxtensive
research and devclopment on semicon-
ductors, is marked by the introduction
of four tvpes of germanium transistors

two point-contact and two junction

m

ta ‘:
Wl
RCA's new ftransistors.

Type 2N32 is a point-contact trans-
istor intended for use in pulse or
switching applications where an operat-
ing frequency for voltage-gain cutofl
of 0.9 mc, an operating frequency for
current-gain cutofl of 2.7mc, and a high
current amplification factor are impor-
tant design considerations.

Type 2N33 is a point-contact trans-
istor intended for use in oscillator ser-
vice at frequencies up to 50 me.

RADIO-TELEVIS!ION SERVICE DEALER e

Types 2N34 and 2N35 are junction
transistors of the p-n-p type and n-p-n
type, respectively. Both types are in-
tended for use in low-power, audio
frequency applications. These transis-
tors operate at extremely low voltages,
have a current amplification factor less
than but approaching unity, and pro-
vide high operating power gain—fea
tures of primary importance in audio-
frequency amplifier applications.

Each of the four types has a base
with three small pins in line and
spaced to provide mechanical indexing
for socket insertion.

A copy of the 8-page booklet describ-
ing these new RCA Transistors may be
obtained on request from Commercial
I'ngineering, RCA Tube Deparunent,
Harrison, N. J.

GE Internal Magnetic Focus Tube

For the first time, pevmanent mag-
nets are bheing built into new televi-
sion picture tubes, thereby eliminating
the need lor external focusing controls

INTERNAL MAGHET
FOCUS SUSE

TRTERNAL MAGNEHC
£OCT TUBE

Comparison between new and old
tube focus requirements.

and decreasing production costs by
discarding three assembly units.

In a new General Lleciric TV 21 P4
tube displayed at the 1953 meeting of

[Continued on page 61]
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Avoid
Fuse
Confusion

Standandige xmBUSS . ..

protection need in TELEVISION - RADIO - RADAR - INSTRUMENTS - CONTROLS - AVIONICS

PLUS a complete line of fuse clips,

BUSS is the one dependable source for blocks and holders.... ..

any fuse you need: standard type, dual-
element (slow-blowing), rencwable and
one-time types...in sizes from 1/500 amp. up.

To make sure the highest standards of
quality are maintained, every BUSS fuse is
electronically tested. A sensitive testing
device automatically rejects any fuse that
is not correctly calibrated, or not right in
all physical dimensions.

an —  Mail this
FOR MORE IlfOllMlTWl Coupon Today.

BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) BD-95
University at Jefterson, St. Louis 7, Mo.

Why Risk Your Reputation?

Give your customers the fuse they
know. For more than a third of a century

Please send me bulletin SFB containing facts on
BUSS small dimension tuses and fuse holders,

the BUSS name has been famous for

5 2 . Name
dependable protection in homes, in
2 Title
industry and on the farm.
Company
Address
BUSSMANN MFG. CQ., Division McGraw Electric Company City & Zone State 953

University at Jetlerson St. Louis 7, Mo.
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Capehart CX-37-AGC

This «agc system while containing
many all keved
age systemis also has some which are
unique. The age tube is a 6AU6. The
gridd ol this tube is de-coupled to the
plate of the first video amplificr tube.
I'he signal at this point is sync phase
positive. The screen voltage ol the
first video amplifier is supplied from
4300 volts through R241 and the
age control  R238. By varying the
screen voltage on the video amplifier,
the amplification ol that stage and
therelore the amount ol signal fed to
the grid ol the age tube can be set.

The plate of the age amplilier is
pulsed with a 700 volt positive pulse
through a winding on the width coil.
The pulse width is that of the re-irace
time ol the horizontal dellection net-
work. Since the horizontal pulse is so
placed in time that it arrives during
horizontal re-trace. the amplifier only
operates during that portion of 1the
video signal containing the horizontal
syne pulse.

During the time this tube conducts,
(403 is charged negatively. When the
pulse is over and the tube stops con-
ducting €403 discharges through R404
and  R707. This develops a voliage
across these resistors which is negative
with respect to ground and can be
applied as bias to the if and »f tubes.
Che amount ot charge on €403 is de-
termined by the amplitude of the sync
signal and  the  resulting  discharge
voltage which is used lor bias is there-
the received

leatures common 10

lore
signal.
Bias for the »f amplifier is taken ofl
the top of R{06 and R409. Bias for
the 1f stage is taken off the junction of
the two resistors. The diode section of
a 6BF6 tube is used as an age clamp.
T'he plate of this diode is connected
ot the »f bias point. It is also connected
to R4N09 and R/10 which return to
+300 volts. With a weak signal input,
this diode keeps the #f bias at or about
revo volts. Tt the signal is large the
voltuge developed across R406 and
R407 becomes sufhciently negative 1o
cause the diode to be cut off. With
the diode negiative the full bias can he
developed at the »f point and the 1f
amplifier is controlled by the age. The

proportional  to

[Continued on page 701
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KEYER
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2nd. 17 -
VIDED AMP o T
o =
R225 ' i
1000 R405
1000
R226
680
+300v. ]
—
R221 +135v. ):\
47K . = |
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Ro4t o 62‘40 Rﬁgg AG6CB FC_fAMP
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Rr238
10K
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Partial schematic of CX-37 agc System
+300 V.
R514
120K
v503
12407
518
470
C517

vao3a
% 12AU7

R504

v4038

R508

% 12AU7

R515
1200

c521

|1}

.01 :=L

Partial schematic of CX-37 horiz. osc. and afc
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12 reasons why|t pays to replace with

Independent laboratory tests show these
12 outstanding qualities of Sylvania Picture Tuhes

No tube failures (after 1500 hours). 1.

. No trend toward slumping emissicn 3.
or low light output. 9

10

" -0w screen burning (no rejections).

No stray emission.

Low electrical breakdown.

. Very good color control.
. No excessive leakage.

No excessive gas present.
Exceflent grid control.
~Excellent emission characteristics. 12

Excellent spot centering.

oGP N

zxcellent physical conditions.

| Only Sylvuma showed |
| |
| no tube failures

/
/
it

/

,:.‘I‘v
i 7

Here is proof that Sylvania Picture
Tubes are first in long life and finest

SABEE
i
.
.
G
b
S— ;\{-
~
1
"
.
s
.
i
b
s

The Picture Tube
for Reliable Replacement

REPORT

in all around performance of all Send

tubes tested. Of course, the name Svlvania has for this )
The above record was established  always stood for highest quality. \

in comparison tests of the tubes of Now, more than ever before, Syl- report ‘ \

9 different manufacturers. All tests

were conducted under identical con-

ditions by an outside testing agency.
Set owners evervwhere are being

vania Picture Tubss mean better
business for jobbers and service-
dealers alike. If vou would like the
full storv of these recent tests to

told again and again about Syl-  show your customers how Sylvania r—-———7"—7— ———FE -
vania’s superiority on the big, nation-  Picture Tubes won over all others | Sylvania Electric Products Inc. o
wide TV show “Beat the Clock.” tested. simply mail the coupon now. |  Dept. 3R-2209, 1740 Broadwey, N.Y. 19, N.Y.
, ) | Please send me the official report of the tes's
| made on Sylvania Picture Tubes in competi-
'@V ‘ 4@’ I tion with other makes.
| : Name
' | Company
LIGHTING ¢ RADIO ¢« ELECTRONICS o TELEVISION I Sercet
Tee
In Canada: Sylvania Electric (Canada) Ltd., University Tower Bldg. |
St. Catherine St., Montreal, P. Q. ) City Zone State
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PERSONNEL
NOTES

Meet the key men responsible for the manufacture and

distribution of servicemen's products.

Appointment of Edwin A,
Freed as Manager of Operations
of General Instrument Corpora-
tion’s headquarters plant in
Elizabeth, N. J., was recently
announced. Mr. Freed will con-
tinue to direct sales and will be
in complete charge of all op-
erations at the home plant. He
joined General Instrument in
1951 as Sales Manager, after

nine years with RCA where he
was Manager of Sales of Com-
ponent Parts.

1. A
| R

Grady L. Roark of Schenec-
tady has been appointed Man-
ager of Marketing for the Gen-
eral Electric Company’s Tube
Department, with headquarters
here, it was recently announced.
Mr. Roark has been manager of
equipment tube sales for the
department since last December.
before which he was central re-
gional sales manager for equip-
ment tube sales with Theud-
quarters in Chicago. He joined
G.E. on the company’s test en-
cinecering program in 1933.

Robert L. Klabin. Controtier
of General TInstrument Corp..
major producers of television.
radio and electronic producets.
has heen elected by its manage
ment to manag-> the Company
new and expanding Sickles Divi-
sion plant at Danielson. Conn.
The new Division Muanager has
served General Instrument since
1935, progressing as RBudget D
rector. Assistant to the Presi
dent and Controlier. Mr. Klabin
is a member of severul technical
and management associntions.

King Dendy, whose recent ap-
pointment to the research stail
of the engineering division of
the Edwin I. Guthman Company
is shown (left), heing wel-
comed to the department by
chief engineer Frank A. Iverson.
Mr. Dendy, who formerly wis
head of research and develop-
ment for PCA Electronies, Ine..
will specinlize in delay lines and
pulse trunsformers for the Guth-
man Company.

«—

Sylvania  Electric Products.
Ine.. announced recently the ap-
pointments of Ralph R, Shields
tleft). to the newly created post
of Product Sales Munager of
1elevision  picture iubes and
D. W. Gunn (right), to the new
post of Assistant General Sules
Manager, Radio Tube and TV
['icture ‘Tube Sales. Mr. Gunn
hus been a member of Svlvania

‘ince 1931, and  Mr.  Shields
joined in 194X, Both  have
weorked sucecessively at  various

engineering and supervisory ca-
Naeities within the organizaticn
«

-«

Karl W, Jensen, Vice Presi-
dent of Jensen Industries, Inc..
Chicago. was elected Chairman
of the Association of Electronics
Parts & Eqguipment Manufac-
turers. Jensen also was named
EP&EM representative on the
Board of Directors of the Radio
Parts & Islectronic Equipment
Shows, Ine.. through which the
assoeiation co-sponsors the an-
nual Electronic Parts Show with
four other trade groups.

I. M. J. Kaplan has been ap-
pointed Vice-I’resident of Cop-
perweld Steel Company with
headquarters in Pittsburgh.
Prior to his new assignment Mr.
Kaplan was Manager of Sales
Speciil Products-—of the Wire
and Cuble Division at Glussport.
Pa. For over 12 veurs he has
served in important capacities
with the Wire and Cable Divi-
sion as well as the Steel Division
at Warren, Ohio.

s

Vinton K. Ulrich (rvight). ha:
joined the David Bogen Com-
pany as General Sales Manager.
it was anuounced by David Bo-
een, President, who al<o reports
that Mortimer Sumberg (left).
has heen promoted to distributor
Sales Manawer. Mr. Ulrich.
formerly renewal sales munayzer
of the National Union Radio
Corp.. Lrings to his new posi-
tion an unusual combination of
sales and engineering experience.
Mr. Sumberg has been identitied
with Bogen  jobber sules for
more than four yveurs. He has
been active in the electronics
field for nearly twenty years,

-
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Douglas Carpenter (left). has
been appointed Chief Antennu
Development Engineer of the
JFD Manufacturing Company,
Ine. Doug is inaugurating an
expanded engineering program
at JFD. He formerly served as
Chief Engineer for the Vee-D-X
Division of the La Pointe Plas-
comold Corp. Jim Hall (right)
has been appointed Associate
Antenna Test Engineer. assisting
in development and field testing
of antennas. Jim previously was
associated with the CAA\ and
Aviation Electronics operations
of the Navy, both in the capac-
ities of design and research en-
rineer,

€—

’ e e = - =
Les Wildberg, Pres.dent of
Leader Electronies, Inc., of
Cleveland, Ohio, recently an-
nounced plans for his tirm to
enter into the manufacture and
sale of TV equipment. It can
be reported at this time, how-
ever, that the items will be pri-
marily for consumer use, and
that national sales are planned.
Wildbergr has been a well-known
tigure in the electronics field for
over 30 yeurs. He was the
founder and former president of
Radiart Corporation.
&=

Announcement has been made
by Snyder M:inufacturing Com-
pany, of the appointment of
John Schweighauser as a com-
pany Antenn-ginecr. Among his
duties, Mr. Schweighauser will
call upon distributors and ser-
vice dealers in the capucity of a
sales engineer. He will aequaint
(he trade with new Snyder prod-
uets and also do work on en-
vineering problems. [n addition,
he will be enguzed in tield sur-
vey and sales promction aetiv-
ities.

L
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Admiral BOW TIE

UHF Antenna, No. AN65A &
Each antenna furnished with stacking

bar. Mast mounting bracket included. g L
Mast not included. Suggested Llist Price

Now you can make an extra profit on installations using
these high gain UHF antennas. In good signal areas, the
Admiral Bow-Tie No. AN65A-gets excellent reception on any
of the 70 UHF channels...and lists for only $4.75! For
troublesome locations, where ghosts, reflections and
interference are encountered, install the Admiral Corner
Reflector Antenna No. AN56A. It lists for only $9.95.

Both these antennas are made with aircraft aluminum antenna
elements and vibration-proof reflectors. Both come completely
assembled, ready to mount. “A-frame” insulators provide
plenty of free air space around elements. The units have high
mechanical strength, low wind reststance, and are treated to
resist weathering. Thev can be easily fastened to existing
masts and towers.

Where an indoor UHF antenna is needed, give your customer
the Admiral Target No. 94A10-7. Smartly styled in rose-gold
colored anodized aluminum with mahogany phenolic base,

it stands only 10 inches high. The base is weighted and felt
padded...can be placed on top of recetver...picks up all UHF
channels. Order by part number from vour Admiral distributor.

Admiral Corporation

Accessories and Equipment Division « Chicago 47, lllinois

(11

Admiral CORNER REFLECTOR

UHF Antenna No. ANS6A '

High gain, 14 db. Front to back ratio 15
to 1. Mast mounting bracket included.
Mast not included. Suggested List Price

antennas

e 2N
R e N

NS
o "
e e

Admiral TARGET
Indoor Antenna No. 94A10-7
Complete with lead-in

$495

Suggested List Price

A COMP (0 DMIR OW AVAILAB RC OUR ADMIRAL D RIBUTOR
N g g djustable /
% = < : k‘?‘ 3 Usraie P .
NN / - o= _ Conical — 3 a Dipole Indoor 7 174 %,4141"
- = - A = \ /=
\ <;$ e = 7 '-L/ a , Rﬂr;“ = g > / Helix Indoor
N T ~ | Hicto Inli - il ~ = \ L
Trombone I/ 1 Hi-Lo Inline & Yagi 'J B O T .7 ¥ !&3
Quad-Vee Puo-Vee | 5-8-10 elements U 'g-cag P

RADIO-TELEVISION SERVICE DEALER e  SEPTEMBER, 1953

55



56

TV Safety Test Probe

Precision Apparatus Co.. Ine.. an-
nounces that u patent has heen
issued on the "Precision’” Series TV
High Voltage Safety Test [Probe.
The product was developed to afford
convenient and direct measurement
facilities up to 60,000 volts d.c., with
complete suafety to the operator,
with utmost simplicity, speed and
accuracy. These probes provide di-
rect Kilovoltmeter fucilities for most
high sensitivity test sets and vac-
uum tube voltmeters.

Rack-Mounted Oscillograph

Du Mont Laboratories, lne., an-
nounces that the Du Mont Type
304-AR Cathode-Ray Oscillograph is
now available as rack-mount
unit. The unit features built-in
voltage calibration. The illuminated
sereen is  specially  calibrated for
reading any portion of the signal
directly in volts by a push-button
control on the aperating panel. The
rack-mounted oscillograph requires
only 834 vertically in a standard
relay-rack.

New HI-FI Speaker

The Oxford Etlectric Corporation
announces a new, hizh-fidelity 15
speaker. Model =HI1I5LLN has the
following specifications and charac-
teristics:  Frequeney range—5H0 to
10,000 C.P.S. Magnet Weight 14
az. Alnico V; Power Rating 25
watts: Input Impedance ohms
Voice Coil-—11%" diameter. The unit
is attractively finished with a sil-
ver ‘“hammerloid”’ enamel and has
a blue pot cover.

Vari-Board Shelf Brackets

New brackets are announced by
Vaco Praeducts Co., which permit
mounting a Vari-Board shelf to
regular shelf edges anywhere in the
store, as desired. when regular
Vari-Board punched panel is not
used as a backboard. Made of wood.
11“ x 5%~ x 7/16“ thick, the brack-
ets are simply attached by screws
to the regular stock shelt edge, as
illustrated. and the shelf hooks in-
serted into the front bruacket holes
for supporting the unit.

New Tube Britener

A universal TV tube britener hus
been developed by Perma-Power Co.
Its isolation type transformer
wives normal 6.3V to filament to re-
lieve cathode short problems or 7.8V
to inerease cathode emission and re-
store lost brightness. Simple switch
allows quick selection . . . unigue
design allows operation as constant
voltage (parallel wired sets) or con-
stant current (series wired sets)
transformer.

Tube Tester

Manufactured by the Simpson
Electric Company, the new Model
1000, features fast testing with
convenient ohms readings fm
lenkage and shorts. The unit will
test any receiving tube including 9
pin miniatures and subminiatures
with base arrangements in line or
circle. The Model 1000 tests plate
conductance. The dial indicates per-
centage of rated plate conductance,
which is closely related to mutual
conductance.

UHF Indoor Antenna

The Brach Manufacturing Corpora-
tion has announced the introduction
of their new wuhf Indoor Antenna.
the =183 Bow-Tie. The same design
that is used on outdoor uhf Bow-Tie
antennas has heen applied to the
=183 in order to insure the highest
poussible gain. The Bow-Tie elements
are mounted on an attractive black
porcelain base that gives the en
tire unit a modernistic finish.

TV Set Roll-Around

Designed to add welcome mobility
to present stationary television sets
of the console variety is the new
Telco TV Roll-Around. a product of
Television liardware Mfg. Co. The
stronr, rigid adjustable metul frame
is equipped with heavy duty ball
bearing casters that are smooth
running and will not mar wood o
composition tloors. Constructed to
fit under any floor mcdel up to 30
x 24", the unit raises any set merely
a half-inch from the floor.

Vu-Matic Control Unit

The Vu-Matic Control Unit com-
bines Raytheon Manufacturing Com-
pany lutest tuning discoveries with
recently developed chassis elements.
Principal advantage of the featur
is that one knob tunes all 82 vhf-
uhf channels and switehes in vhif-
uhf antennas, circuits, and extra
amplifiers- -all automuatically. The
Vu-Matic chuassis ilso shuts out pie-
ture interference und stops oseil
lator radiation.

IF Signal Booster

Grayburne Manufacturing Co.
Inc., announces the production of
their Model TSB-1, an LI, sign:
booster for uhf and vhf. The unit,
provides an extra stage of LF, to
amplify both uhf and vhi{ signal
without switching. The booster.
which is supplied in aduaptor forn,
is installed in an existing tube
socket and requires but one wirce
connection to ground. It is said to
increase picture brightness, amplif:
signals over 20/ .. and cl-ar “snow”
etfects.

RADIO-TELEVISION SERVICE DEALER

SEPTEMBER, 1953



ATTRACTIVE YELLOW MOLDED

PLASTIC SHELL
Non-inflammable. Will not
burn or melt under soldering
iron or flame.

BONDED SEAL
Positive, heat resistant, non-
inflammable bond seals
leads ond shell, locks out
humidity.

f——————ASTRON

Yes, the ASTRON BLUE-POINT"s tighter seal
and fougher shell give you heat and moisture
protection to a degree never before possible—
providing a longer life and greater dependability
than has ever been achieved in a molded plastic
capacitor! BLUE-POINT is a capacitor you
can rely on completely, under every condition.

BLULE-POINT is suitable for continuous
operation at 85°C. The bonded seal uses a
\ special thermo-setting, heat-resistant, non-in-
flammable bonding agent—positive protection

Patent Pending

1Trode Mark

iron heat.

PATENT
PENDING \\
THE NEWEST ADDITION

t
YO THE SM LINE

against moisture. Solder leads as close to the
capacitor as you like—they won’t pull out!
Every BLUE-POINT is clearly marked with
voltage and capacitance, bears outside foil iden-
tification. Every BLUE-POINT is tested and
guaranteed. Look for the ASTRON BLUE-POINT
when you buy capacitors from your jobber, or
if he doesn’t carry it, send us his name. Insist on
ASTRON BLUE-POINT, the capacitor you
know you can depend on. Order a supply today.

For complete performance characteristics, specifications and listings, write for Bulletin AB-20A
DEPEND ON—INSIST ON

{éﬁ‘ﬁi@i//“\ 255 Grant Ave., E. Newark, N. J.

Safety Margin capacitors for every radio, television and electronic use,
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FIRMLY SECURED LEAD
Can't be pulled out,
even under soldering
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UHF Cavi-Tuner

The “Cavi-Tuner” is now avail-
able [rom the Radio Receptor Co.,
ine. Flield tests indicate superiority
of the unit in overall noise figure,
imaze rejection, osecillator radiation
and gain. The unit has shown un-
usual sensitivity and gives excellent
reception in fringe areas. Some of
the outstanding features are as fol-
lows: no moving electrical contacts ;
completely shiclded construction : ex-
cellent frequency stability and uni-
formly broad bandwidth and high
selectivity over entire tuning range.

New Selenium Rectifiers

International Rectifier Corporation
has developed a complete line of
selenium rectifiers for use in Radio,
Television, TV Boosters, and uhf
Converters. The rectifier shown in
the photograph is a Type RST5E
and is rated as follows: maximum
input, 130 volts RMS: maximum
peak inverse, 380 volts: maximum
output current, 75 MA. A series re-
sistor of at least 22 ohms is recom-
mended as a current limiter when
used with a capacitive filter.

TV Line Loss Equalizer

A new TV accessory for equaliz-
ing high and low channel losses in
transmission lines is now available
fromm Blonder-Tongue Laboratories.
Model LLE-1, line Loss Equalizer,
maintains  balanced signal levels,
and prevents over-loading and cross-
modulation by offsetting high chan-
nel losses with attenuation varying
from 17 db on Channel 2 to less
than 1 db on Channel 13. May be
inserted at any point in the trans-
mission line.

Mi-Tee-Ray Screen Antenna
Model MR-S, produced by Fretco
Inc. designed for channel coverage
2 to 83 with ultra hizh gain. The
front to back ratio is 50 to 1 and is
also used in ghosty areas where
others fail. A special ingredient is
being used in the insulators to re-
duce any possibility of dielectric
loss. The construction is wind and
ice proof. This antenna needs no
assembly, but comes collapsed.

UHF Indoor Antenna
Tricraft Products Co., now oflers
a new uhf indoor antenna consist-
ing of a two element array with a
reflector. The unit, measuring only
12 inches from side to side, con-
siderably less than the size of most
indvor vhf antennas, may be con-
veniently placed atop ithe T. V. re-
ceiver. The antenna covers all 70
ubf channels and provides excellent
impedance match over the band.

2-Channel Twin-Tuned Yagi

Channel Master Corporation has
announced the development of Mod-
¢l No. 525, an antenna peaked for
both channels 2 and 5. The antenna,
featuring a transformer-type dipole,
has o gain of 6l db on Channel 2
and almost 8 db on Channel 5. for
a  single bav. Stacking provides
substantially higher gain. Direc-
tivity and rear rejection are excel-
lent. Antenna operates with just a
single transmission line, and there
is no switching necessary.

TV Voltage Regulator.

Recently released by Perma-Pow-
er Company. this voltage regulator
has been designed to insure maxi-
mum per(ormance of any television
set by returning full height and
width of picture when low line volt-
age distorts picture. Features in-
clude . . . reduction of tube fail-
ures; increasing of set sensitivity
and elimination of intermittent synec
and oscillator drift caused by low
line voltage.

UHF Converter

A completely new uhf converter
is beipg introduced by the Walsco
Electronies Corporation. The Walsco
unit is said to be able to amplify
the signal almost three times while
it converts. Tests revealed that the
unit will offer a lower noise level.
Exclusive Turretune feature of this
converter is the new turret-type
band spread tuning unit with a
double tuned pre-selector that has
heen labeled as an entirely new con-
cept in ubf tuning. This tuning unit
has a constant lc ratio. Walsco Im-
perial covers the entire uhf fre-
quency spectrum.

3-D Phonograph Music

Webster-Chicago Corp., announce
their new high-fidelity model. The
Wehcor three-dimensional ““Musi-
cale” provides a uniform audio re-
sponse of from 50 to 12,500 cycles.
in contrast to the uaverage phono-
graph’s reproduction of a maximum
of 6,000 cycles. The unit has three
speakers that provide what Webcor
engineers describe as stereophonic
sound—full reproduction of all fre-
quency cycles in all parts of the
room.

Miniature UHF Capacitor

J¥D Manufacturing Company,
Inc., announces production of the
“"Mighty Midget'" piston type vari-
able trimmer capacitor for uhf tele-
vision set manufacture and replace-
ment paris requirements. Some fea-
tures of the JFD model VC3-G are
as follows: one inch overall length
4t maximum capacitance; capac-
itance range 1.0 to 8.0 mmf: uni-
versal mounting design fits any uhf
receiver.

TV Lead-in Wall-Feed
Production of a new type weather-
proof television transmission line
wall entrance for house and trailer
has been announced by Mosley Elec-
tronics, Inc. Product will accommo-
date either flat or tubular line and
will completely seal out rain and
snow. The new Wall-Feed permits
the entrance of such wire directly
under the eave into the attic.

Zig-Zag Re-Entrant Network

Improved performance of the Zig-
Zag TV antennas has been an-
nounced by Trio. The Trio Re-En-
trant Network shows no measurable
loss when stacking for all channel
—single feed-line operation. It is a
method of broadening the impedance
characteristics of a multi-channel
antenna to the point where that im-
pedance remains practically con-
stant throughout the channels cov-
ered.
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READS PEAK-TO-PEAK

Model 655

VOLTAGES DIRECTLY

RC

ACCURATE MEASUREMENT OF
COMPLEX WAVESHAPES

SINE WAVE

RMS or Peak-To:Peak...
Useful and Necessary—Read "
Directly With Mode! 655
|
i

PEAKED SAWTOOTH WAVE

TV Horizontal Signal...
Peak-To-Peak Reading Re-

quired— Easily Done Directly i’ . %
with the Model 655. ..}E
PULSE WAVE bO-AL
TV Horizontal Deflection ... o ea g s
Peak-To-Peak Measurements y VIVMm
OBEL ana

Needed—Read It Directly
on the Scale—Model 655. }

3p
LE T 311

4

i-u‘

COMPOSITE VIDEO WAVE

Video Amplifier ... Peak-To-

Peak Measurements A Must ¥
—Do It Directly With The

Model 655.

Quickly. .. Aceurately
DO - ALL Model 655. .

gives a true reading measure-
ment of complex and sinusoidcl

(114

has a

unit

This handsome looking

voltages with necessary peak-to-
peak or RMS value read directly,
for the analysis of waveforms in
video, sync and deflection circuits.

Now TV efficiency is given greater
effectiveness because sets can be ser-
viced as the manufacturers say—the
peak-to-peak way. The combination of
this P. to P. meter and service notes to
match, take the guesswork out of service
and speed up your service operation.

Versatility of measurement, built into
each Model 655, serves a variety of
industrial applications in the service of
vibrator power supplies, AC generators
and all equipment utilizing any type
of waveform or DC.

Match the Model 655 with any peak-to-
peak VIVM—You will find that com-
parable performance can only be found

RADIO-TELEVISION SERVICE DEALER e

in much higher priced instruments. Of
high impedance design, the Model 655
makes use of an electronic balanced
push-pull circuit and peak-to-peak recti-
fication. The result is an absence of
circuit loading, waveform error or fre-
quency distortion,

7 ranges.

== FOR TELEVISION SERVICE AND INDUSTRIAL MAINTENANCE-T

e PEAK-TO-PEAK AC measurements of from .2V 104200V on7 ranges.
e AC RMS measurements of .1 V to 1500 V on 7 ranges.

e DC measurements of from .02 V to 1500 V on 7 ranges.

e RESISTANCE measurements of from .2 ohms to 1000 Megohms on

brushed aluminum panel, etched for
durability and uses an cttractive clear
plastic meter. Comes ccmplete with our
new 'RCP SOLDERLESS TEST LEADS”
for operation on 105 to 125 V AC.

Remember You can do more with a "DO-ALL",
Sce It at Your Parts Distributor. Write Dept. SD9 for RCP '53 Catalogue.

RADIO CITY PRODUCTS CO., INC.

NEW YORK 1, N. Y.

152 WEST 25th STREET e
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KESTER SOLDER COMPANY
4239 Wrightwood Avenue * Chicago 39, lllinois
Newark 5, New jersey ¢ Brantford, Canada

Since the most important
single step in Radio-
Television Servicing is
soldering . . . it's just plain
good sense to use the best
— KESTER SOLDER . . .
Key Name in Solder

for More Than 50 Years.

Biggest
AUDIO
and
HI-Fi
Event of

Equipment ever held under one roof.

More than 125 manufacturers will be reprasented, and every up-fo-the-minute

development will be seen and heard.
At least 20,000 serious Hi-Fi customers- ineluding Governmental
and Military Agencies, Broadeast Engineers. Recordists, Sound-
on-Film Men and Hobhyists will attend this important event.
Here is the once-in-a-year opportunity for vou to view all the
equipment from all important manufacturers: here is an oppor-
tunity for you to make profitable contacts; here is an oppor.tu-
nity to learn more about and earn more from the fastest growing
consumer interest in the country—high fidelity

Come—and Bring the Familyt
P.S. ... New York is a fine place to visit in October
SPONSORED

BY 1 bii
Ietavired 1o atrens NO ADMISSION CHARGE
AUDIORAMA is presented by THE AUDIO FAIR
HARRY N. REIZES, Mar.aging Director, 67 W. 44 St., N. Y.

60

the Year! Presented by THE AUDIO FAIR

20,000 HI-FI FANS WILL VISIT IT!
YOU, MR. SERVICE DEALER, MUST SEE IT, TOO!

The AUDIO FAIR is the largest and most concentrated exhibition of Audio

y

( TIME:
0ct.14,15,16,17
PLACE:
Hotel New Yorker
New York City

Registration On
Sth, 6th

L and 7th Floors

RADIO-TELEVISION
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TRADE FLASIES
[from. page 13}

years ol research, in combination with
RC.A Viclor's new Orthophonic Sound
phonograph — records,  desiened  to
achieve the ummost in wide range
sound reproduction.
La Pointe Purchases Printed
Circuit Company

LaPointe Tlectronics Inc. has pur
chased a 95 per cent interest in Circui
tron, Inc, a New Jersey corporation
which is enguged in the manufacture
of printed circuits, it was announced
by Jerome L. Respess, President. “By
acquiring and managing Circuitron,”
Mr.  Respess stated, “lLalointe is
assured of a continuing supply of the
printed circuits used in the Vee-D-X
Mighty  Match and other television
accessory equipment. In addition,” he
said, "Lalointe will manufacture print
ed circuits lor a wide variety ol ficlds
within the clectronic industry.

Hallicrafters Builds New Plant

The Hallicrafters Companv have an
nounced that construction had begun
on a new $400,000 plant in Toronto,
Canada.

The new plane will be.a one stor
brick building of modern design and
is expected to be completed in Octo-
ber.

RCP Offers Special Purchase Plan

Radio City Products Company, Inc,
has just imtroduced to their distribu
tors a plan that makes it verv casv to
finance carrying an adequate stock ol
their products The new plan will per-
mit the jobber to pay for stock over o
period ol 90 10 150 days without any
interest. Trade Acceptances will be the
medivm 1o cover such purchases. In
addition, the distributor has a guaran.
tee ol a liberal obsolescence protection.
NEDA Battery Index

National  Electronic  Distributors
Association reports continuwed  enthu.
siasin among radio-TV servicemen, dis-
tributors and others regarding the
new NEDA Rattery Index. Single cop-
ies are still available from National
Electronic Distributors Association, 228
North La Salle Sureet, Chicago 1.
IThnots.

General Instrument Meeting

General Instrument Corp., complete
the first quarter, ended May 81, with
record sales, Abraham Blumenkrantz
Chairman of the Board. told the an-
nual meeting of stockholders. Net prot
it was the greatest lor any  initial
quarter in the 30-vear history of the
company, he added. The company has
broadened its activities in such fields
as components for transistor applica-
tion. printed circuits. color 1V equip:
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ment and electronic materials for the
delense program, Mr. Blumenkrants
stated. In this connection, he empha-
sized: "G. I is lully prepared right
now to play an important role as a
component manulacturer tor the mak
ers ol color TV scts.”

G.E. Ready For NTSC Coior Signals

The General Electric Company has
announced that its television transmit-
ting equipment will satislicrorily re-
broadcast network color TV progras
under the compatible system now be-
ing recommended 10 the FCC by the
National Television System Commit
tec, without any additional equipment,
provided the network signals arriving
at the local station are of reasonable
quality For color reception. only minor
changes must be made to existing
equipment.

TUBE NEWS
|from page 501

the Institute ol Radio Engincers. the
external fon trap, focusing wunir, and
mechanical support have heen replaced
hy a simplificd jon trap and focusing
unit. both built within the tube. Key
to this new design are the tiny but
powerful  Cuarboloy permanent mag
nets now cncased within the tube

Size ot the Carboloy Alnico b mag
net used in the ton trap has been re
duced 10 one-tenth that of the magne
previously emploved. The new magne
is e inch i diameter and g inch in
Iength. The former Carboloy magnet
wits rectangular, approximatelv 22 inch
in leneth, , inch thick and 3z inch
wide.

e uternal focusing device em-
plovs three Carboloy permanent mag-
nets, measuring only immch in di-
ameter and inch long. Optimum
clarity ol focus is achieved through
factory fixed focusing which eliminates
the necessity for any external focusing
control requiring adjustiment by the set
user.

Sylvania Type 40B2

A new horizontal dellection stabilizer
tube, Type 10B2. has been released by
the Radio Tube Division of Sylvania
Flectric Products Inc.

The Type 40B2 is similar in appli-
cation to earlier released Sylvania Type
I0A1. Tlowever. the new 40B2 has
different voltage and current ratings.
thus providing more versatile circuit
design.

In circuits designed for its use, the
10B2 serves as the cathode bias resistor
lov the horizontal output tube. The
non-linear resistance characteristic of
the filament tends 1o hold the cathode
current ol the horizontal output tube

RADIO-TELEVISION SERVICE DEALER e

relativelv constant despite line voliage
variations. The result is o stabilized
horizontal dellection and second anode
volrage. It also becomes possibic. there-
lore, 1o operate the horizontal output
tube near [ull scan capabilities at low
line voltage without subjecting it to
operating conditions which exceed the
maxinnnn ratings at high-line voluag
This insures greater rehiability and
trouble-free operation.

I'he Sylvania T'vpe HIB2 is con-
tained in a '1-9 bulb. Average operat-
g conditions are 40 volts at 150 ma

Sylvania Type 4CB2. e ® ©

 ASKED FOR THIS KIT!

.

i i

ETENSION

7 Nut Drivers
2 Phillips Drivers
3 Regular Drivers
and
Extension
In One Package

RT-14
You'll like this kit! Sales prove SERVICE K17
it! The RT-14’s built-in con-
venience, easy storage and versatility have made it a favorite
in both radio and TV fields. In one package you have all the
nut drivers, Phillips and regular drivers you need for almost
any situation. And every driver fits the one, heavy duty Vaco
shock-proof, break-proof handle . . . fits the famous Vaco 6”
extension that cnables you to get into awkward recesses and
tight spots. For full details, see your jobber or write, today!

Extension Doubles the Use of Each Driver!

a
4 ; =
\ vy ( K —
~ L= ~
Nut Driver—Lless Extension— Regular or Phillips Screw Driver
Length 3" out of handle Less Extension—

Length 334" out of handle

p— i 1 ﬂ (\ : =,‘,‘ i - >

Nut Driver—With Extengian— Regulor or Phillips Screw Driver

Length 8" out of handle With Extension—
Length 83" out of handle

VACO PRODUCTS CO., 317 E. Ontario St., Chicago 11, HI.

In Southwest: 1325 McKinney Ave., Dallas 2, Texas
In Canada: 204 Laurier Ave.,, W., Montreal 8, Quebec
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FRSMAP

At a recent meeting at Lily Lake,
Luzerne Countv, the Tederation of
Radio Service Men's .\ssociations of
Pennsylvania was informed by Milian
J. Krupa, President that the State’s
proposed licensing bill for Radio TV
technicians has been tabled for this
session of the legislature. Also an-
nounced were plans to hold an Fastern
conlerence here in January, 1954, to
discuss television-radio servicing and
related industry problems. Represen-
tatives of similar scrvicing organiza
tions from Maine to Florida are ex
pected to attend.

Williamm Morgan, President ol
FRSMAP's Wilkes-Barre chapter, was
appointed editor of the organization’s
news bulletin, with immediate publi-
cation being planned. Cities represent-
ed at the meeting included Philadel-
phia, Pitisburgh, Scranton, Altoona.
Harrisburg, Williamsport, Iollidays-
burg, Carbondale, Reading, Cham-
bersburg, Wilkes-Barre and Steelton.

TSDA

The Television Service Dealers
Association ol Philadelphia has
launched a series ot 18 newspaper ad
vertisements promoting TSDA's mem-
bers' facilities. The association headed
by Louis J. Smith of Louis J. Smith
Co., has voted unanimously 1o ap-
propriate $1,200 from their advertise-
ment fund for this advertising cam-
paign in the Lvening Bulletin. Ad
copy will be of the institutional type.
promoting TSDA services and ex-
plaining to the reader the advantages
of using qualified radio and television
service dealers. A grievance commit-
tee also has been appointed to investi-
gate any consumer complaints that
may arise concerning members’ scr-
vice work. The association has set up
othces at 6021 Ogentz Ave., with a cen-
tral telephone system to channel all
requests for service o the nearest
member. A standard rate charge for
all calls cleared through the office only
has been established. Dave Krantz has
been named chairman of a new In
dustrial Relations Committee and Ld-
ward Strychowski, will head the asso
ciation's Public Relations Commitiee.
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Texas Electronic Association

TEA was the sponsor of the Texas
radio and TV service clinic and elec-
tronic fair held recently at Fort Worth,
it was reported by Leonard Smith,
President. Talks by John Y. Rider,
President, Rider Publication and Al
Roberison, Robertson’s, Oklahoma
City. opened the parley. Other talks
giveir were by James D. Secrest, official
ol RETMA on “Let’s Build Our In-
dustry Together,” William D. Renner,
field technical sales director, and
Howard W. Sams Co., who discussed
UHTF and color television. Advice to
new television dealers was offered by
Mort Farr, Upper Darby, Pa., and Hal
Chase, President, Television Service
Association of Detroit, Michigan. Russ
Hansen, contract section manager,
Motorola, Inc, and Ray Yeranko,
radio and television service manager,
I'he Magnavox Co., participated in
panel discussion on service.

Radio and Television Technicians
Guild of Florida, Inc.

Suggested Charges for Television Service-Repairs

This schedule of suggested prices covers labor charges only, but ncludes ail test-
ing necessary to locate faulty part or circult, Farts and tubes are extra.

Home Call
15t 172 hour $540 minimum  After 1at 1/2 hour 5500
Bickup, delivery. pull Install and adjust 750
Projec 10

Warrauty
Parts exchange — minimum per st 1

Maximum per sel 25

Cati Backs

All call backs regardiess of trouble H

5.
1

88 8¢

Call back, other trauble
Bench
Minjmum $5.00 Hourly rate

2 8 88

o
Rwlacemen! forate and replace defechive tube
Alignmen
'\ndm Seclion I¥ complete

minimum

Hanny rate
850

d 14:
Capacitor and Resistor
RF. section

750
550
Sweep Section 7.50 maxlmunt
Video section 550
Power_section 5.00 maximum
Choke Coils
Power section 350
Wave trap and udfustment, 2.00
Audio sectic 4.00 mintoium
Sweep ection 450
Focus coll $50
Video section 550
Control
Clean controls 150
Connection
Loose — Locate and repatr 850
Modmcall\m Pts Labor
Modify to remove retrace 250 315
Pieure Tube
Resolder pl 200
Install and ad]u.sl CRT up to & 300
- 50

8.
Hourly rate

Pro]ecuun
Rectifirrs
Selenlnm -replace 350
*All clrcuits — 'ome and clear 650

(“except tuner

Acw ) section 50
Pew!r section — mounting charge $450
us 35 per connectior,
Sweep section - gutp P hortz
oscillator, horl
output, vert! cnl
oscillator, vertical
I transformer, video

800 minimum

.
8

a0l aucan
888 8383

@
g8

Tun.

Bull and_ install
Clean, luhrlm and adjust contacts
Locate and ylnc e defective capacitor or resistor
Locate and repair loose connection or shorl
Yoke

The accompanying chart was made
available by Thurow Distributors of
Miami, Florida to the members of the
Radio and Television Technicians

Guild of Florida, Inc.
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Radio and Television Association
of Springfield, Ohio.

It was reported by Paul Boller,
Secretary, that a vote taken at the last
regular meeting resulted in a majority
of members opposed to licensing, no
matter in what manner, by this city.
The association was born at a mass
meeting held in the summer of 1949
which at that time had been organ-
ized to protest attempts of licensing
and inspection of aerial installations
by the city commission. Our violent
opposition plus our proof of reliable
workmanship without city inspection
caused the city commission to drop
the licensing matter entirely and has
never since been brought up at a city
commission meeting.

NATESA

Plans lor the fourth annual con-
vention of the National Alliance of
Television and Flectronic Service
Associations, to be held at the Morri-
son Hotel, Chicago, October 9th, 10th
and llth, are necaring completion, ac-
cording to Frank J. Moch, National
President. More than one thousand
members of the thirty-five afliliated
state groups arc expected to accompany
the seventy delegates, with an addition-
al five hundred persons representing
Chicago area companies, John Cecich,
Convention Chairman estimated. This
vear’s plans call for both an industry
convention and product display and
an open forum, to which the public
is invited, and where leading authori-
ties on television maintenance and re-
pair will give set owners an oppor-
tunity to air their commenss on TV
repair service.

Television and Radio Electronics
Institute of Washington

Radio and television repairmen in,
Lacoma, Washington, have formed a
unique trade association aimed at rais-
ing the standards ol their field. Forty
firins 1t 1 acom, have tormed the Tele-
vision and Radio Electronics Institute
of Washington, the first in the Pacific
Northwest and believed unique in
organization nationally. Administrator
of the Institute is R. L. Johnson, with
headquarters in Tacoma. The Tacoma
group is setting out on a program of
tests for membership and a rigid code
ol ethics to follow.

CERTIFIED
_SERVICE

Impetus for the organization came
from the repairmen. \fier formation
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of the institute they set up a 12-man
board of governing executives. They
adopted a seal of approval, which they
will display and also attach to all re-
paired sets. Mcmbers agree to con-
form to the Minimum Classified Stand-
ards of Quality Products and Services
of leading technicians and authorita-
tive service burcaus.

Similar organizations have sprung
into being since the advent of TV, but
the Pacific Northwest group says that
study shows that most of them are
“mutual admiration societies” with no
teeth in their organizational opera-
tion. Interest from Yakami and Seattle
in a similar organization makes the
Tacomans confident that in a short
time they will have a statewide organi-
sation as new stations are assured for
Seartle. Tacoma, Yakima, Bellingham,
Spokane and Portland, Oregon

FLYBACK
TESTER

[from page 2]

cate oscillator efficiency.

When the unit is first turned on the
6K6 will oscillate. The fyback trans-
former under test is effectively con-
nected by test leads across the oscillat-
ing tank circuit. It shorted turns are
present in the flyback transformer un-
der test the overall “Q” ol the oscil-
lating circuit will be lowered and the
meter needle will indicate in the
“BAD” region on the meter scale.

A lyback transformer may be
checked in the TV receiver without
disconnecting or removing it. In most
cases it is onlv necessary 10 conncct
the two leads {rom the tester to the
plate caps of the horizontal output
tube and high voltage rectifier. To
achieve greater accuracy in measure-
ment the following procedure is used:

1. The TV receiver is turned otl and

disconnected [rom the ac line.

2. The HV RECT. and HOR.

OUTPUT tube plate caps are
removed.

3. The HV RECT. tube is removed

from its socket.

4. The Dellection yoke assembly is

unplugged.

5. One side of the WIDTH coil is

disconnected.

The test leads from the Model 98
are connected across the two plate cap
terminals on the flyback transformer.
No polarity observation is necessary.
If the meter needle indicates in the
“BAD” region on the SHORT test
scale the transformer has an internal
short or low elliciency and should be
replaced.

RADIO-TELEVISION SERVICE DEALER e

It the mecter necdle indicates in the
“GOOD” region on the SHORT test
scale then the trouble is not in the
flyback. To quickly determine whether
the trouble is in the deflection voke
reconnect it and notice the meter in-
dication. A short in the yoke will re-
flect a short due to mutual inductance
or reflected impedance and the meter
will indicate in the “BAD” region.
Thus by means of this unit the trouble
can be quickly isolated.

The test described above specifically
pertains to llyback transformers in a
TV receiver under troubleshooting

A Revolutionary

tests; however, the same procedure
can be applied to transtormers from
stock to prevent installing a replace-
ment transformer in a set only to find
out that the replacement isn't any
good.

TROUBLE?
[from page 47}

produces horizontal stripes or “sound
bars” on the screen. (Fig. 9) shows
sound bars of approximately 960 cycles.

A 15,750-cycle signal produces one

Cartridge

4@%@/&@

" JAIRGHIL

SERIES
215

DIAMOND CARTRIDGE

with 1.0, 2.5 or
3.0 mil stylus for
33, 45and 78
rpm records and
franscriptions

Instant widespread acceptance of the new Fairchild Moving Coil Cartridge has made
possible substantial ceonomies in production. These are being passed on to the consuner
in the form of lowered price...and to the dealer in the form of increased discount.

Why has the Fairchild Series 215 made such an instant hit? The answer: It embodies an
eatirely new principle of design which brings immediately recognized improvement in
reproduced sound. This high standard of performance has never hefore been achieved
by any cartridge, regardless of the quality of other components in the system.

The benefits in terms of improved sound for music lovers are enormous. The benefits in
terms of increased sales and profits for dealers can be equally impressive. If you do not
yet stock the Fairchild Series 215, place your order now. We gnarantee prompt shipment,
and our regional represemtative will sce you as soon as possible.

What wsons haor,
with thy
Fainchild Seniss 215

o All shades of tone color in fine recordings © From

choice records—low frequencies never before heard

e A new clear character in high volisme piano chords

e Absence of bass concentration caused by arm res-

onance ¢ Needle talk, record hiss, surface noise,

reduced to a new low o And above all...
Tracking distortion eliminated!

REGORDING ;!

’ ///ﬂd'/”////ﬂ EQUIPMENT. -

155th St. & 9th Ave., Whitestone, N. Y.

VISIT US AT THE AUDIO FAIR, HOTEL NEW YORKER, OCT. [4-17.
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1606-K W. WALNUT STREET

Engineered for the Purpose . ..

30522/ GUY STRAND

TRADE MARK

Copperweld DOESN'T STRETCH

Soft wire guys frequently stretch badly in
service and go slack. This means a wobbly
antenna and poor reception. Copperweld
Guy Strand is hard drawn—has the strength
to stay taut—holds the antenna firmly in
place—improves reception.

Copperweld COMBATS RUST

A guy weakened by rust may go unnoticed
until a storm brings down the antenna, caus-

ing damage many times the cost of the guy.
SOLD BY Copperweld Guy Strand is protected against
RECOGNIZED rust by a molten-welded layer of pure copper
PARTS DISTRIBUTORS on each wire. Its strength is lasting.

Copperweld is EASY TO INSTALL

No clamps or clips are needed. An ingenious
serving tool—one furnished free with each
standard length of strand—turns out neat,
tightly wrapped dead-ends as strong and per-
manent as the strand itself.

Write today for further details.
COPPERWELD STEEL COMPANY =
Glassport, Pa,

COIL and CONTACT
SWITCH ASSEMBLIES

Save Time—Cut Costs!

% Coil assembly includes coil
and field piece. Contact as-
sembly consists of switch
blades, armature, return spring
and mounting bracket. Stand-
ard and Midget contact as-
semblies in either S P.D.T. or
DP.D.T. are interchange-
" able and can be used with any

\ 2 of 13 coils described below.

t&

Y

CONTACT SWITCH ASSEMBLIES

CAT. NO. TYPE COMBINATION
200-1 Standard 8 amps Single Pole Double Throw
200-2 Standard 8 amps Double Pole Double Throw

200-3 Standard Contact Switch Parts Kit with complete assembly and
wiring details

200-4 Standard 12.5 amps Double Pole Double Throw
200-5 Standard 8 amps Four Pole Double Throw
200-M1 Midget 8 amps Single Pole Double Throw
200-Mm2 Midget 8 amps Double Pole Double Throw

200-M3 Midget Contact Switch Parts Kit with complete assembly and

wiring details.
13 COILS ASSEMBLIES

A.C.COILS* D.C. COILS
CAT. NO. VOLTS CAT. NO. VOLTS
200-6A 6 A.C. 200-6D 6 D.C.
200-12A 12 A.C. 200-12D 12 D.C.
200-24A 24 A.C. 200-24D 24 D.C.
200-115A 115 A.C. 200-32D 32 D.C.
200-1100 110 D.C.

200-5000D for current type
*All A. C. coils available in 25 and 60 cycles

GUARDIAN\G/ELECTRIC

A COMPLETE LINE OF RELAYS SERVING THE RADIO INDUSTRY

provides REAL GUYING CONFIDENCE

CHICAGO 12, ILLINOIS

vertical black and one vertical white
stripe on the screen (though one black
and two white stripes or one white and
two black stripes might be produced,
depending on the phase of the signal).
\t (wice the horizonal frequency,
there would be two black vertical
stripes and two white ones. etc. If the
Irequency on the screen is an exact
multiple of 15,750 the lines are wversi-
cal; if not, they are slan/ing. To find
the frequency of the interference signal
on the screen, simply count the num-
ber of black (or white) siripes. 1f the
bars are horizontal, multiply by 60: it
vertical or diagonal, multiply by 15.750.
While the frequency will not e exact
hecause of the blanking periods, it will
be close enough for the purpose of
estimating the approximate frequency.

3. a, b, ¢

The main steps in dealing with inter-
ference problems are:

(1) Identifying the type of interfer-
ence (steady rf, fn, ignition, etc):

(2) Identilying the origin of interfer-
ence (internal or external);

(3) Checking on how the interfer-
ence, il external. comes ino the re-
ceiver.

(1) Applving the correct remedy.

The type of interference is identified
bv observing the pattern on the screen.
The appearance of the main types ol
imterference was listed in the preceding
answer.

When there is any question whether
the interference is being generared in
ternally or externally, identification is
most easily accomplished by a simple
process ol elimination. This can be
done by first checking the possibilities
of internal interference.

For example, a tweet pattern can be
recognized by careful observation and
by rotating the fine tuning control. The
tweet  pattern changes  considerably
when the fine tuning control is rotated.
At the point where the tweet harmonic
becomes equal to the video carrier,
sero beat is approached (broadest hori
rontal black and white bars indicating
the lowest frequency). The line pattern
becomes diagonal and vertical with
thinner stripes as the fine tuning is ro-
tated further away from the zero-heat
point.

In some receivers the tweet harmonic
zero beats with the video carrier at the
best sound point. In other cases, the
zero heat occurs when the fine tuning
is rotated away lrom the Dbest sound
point, while at the best sound point the
stripes may be thin and diagonal. An
example of this is a recciver with a
sound ¢f ol 22.1 nic. The third har-
monic of 22.1 mc¢ (66.3 mc) heats with
67.25 me, the video carrier of Channel
1. At the best sound point, an inter-
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ference frequency of approximately 1
mc is produced. A zero beat is gener
ated when the fine tuning is rotated
to one side of this point.

In all cases, rotation of the fine tun-
ing gives a wide variation of the inter-
ference pattern which is tvpical of in-
ternally generated tweets.

Double conversion interference may
resemble in appearance oscillator radia-
tion {rom another TV receiver. How-
ever, local oscillator radiation is ob-
served only when the interfering set
is tuned to the channel capable of pro-
ducing interference (the offending
local oscillator must be at a frequency
falling within the {requency range of
the channel being tuned in at the re-

ceiver being serviced). Double conver-
sion interference is always present as
long as the interfering channel is on
the air. A further check can be made
by noting the intermediate frequency
ol the receiver and computing whether
there is a chanuel capable ol giving
this tvpe of interference.

When arcing or rf power supply in-
terference is suspected, the antenna is
disconnected from the antenna termi-
nals. In both cases, the interference will
still be scen. The other two types of in-
ternal interference—1.5 mc and 60-
cvcle or (120-cycle) interference are
readily recognizable.

Disconnecting the antenna in itself
does not automatically tell whether the
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interference is internally generated.
Two types of internally generated in
terference. tweets and double conver
sion signals, do not appear unless the
antenna is connected und TV signals
are received. For the same reason, tak
ing out the rf oscillator and video :f
tubes do not provide conclusive inlor
mation whether interference is inter-
nally or externally generated. How-
ever, as previously indicated, discon
necting the antenna may be helpful in
distinguishing  between  two  similar
types of interference, one external and
one internal—like ignition noise (extel
nal) and arcing (internal).

Disconnecting the antenna is also
helplul in the next step—determining
by what path external interlerence is
coming into the receiver.

External interference can come in b
three paths: a) antenna-transmission
line; D) line cord (power line); ¢) di-
rectly to the chassis.

Since the remedy for external inter-
ference depends on knowing how the
interference is coming into the receiver,
it is necessary to check the path of en
try. The simplest way is to detach the
antenna. If the interference is still seen
it is either coming from the power line
or directly 10 the chassis. (Internal in
terference possibilities have been elim-
inated previously.)

The next step is to plug in a good
low-pass filter (which should be in vour
kit when checking interference trou-
bles) between the receiver and power
line. If this attenuates the interlerence
noticeably, then most or all of the in-
terference is coming through the power
line. If the interference is still visible.
then direct pickup is indicated. On the
other hand, if detaching the antenna
reduces the interlerence, it is coming
in by wav of the antenna and/or trans-
mission line. A high-pass filter and
tuned stubs should then be tried. In-
terference remedies are listed in An
swer 5.

4. a, e

When a tweet patiern is suspected as
originating in the sound if on the basis
of observation of the screen and check-
ing the video and sound intermediate
frequencies, further verification can be
made by removing the first sound if
tube. If the tweet disappears, it is orig-
inating in ‘the sound detector. This
will not work in the video strip, since
removing the video detector, of course
kills both the picture and the interfer-
ence.

5.a, b c d e

The steps to take to eliminate tweets
depend on the design and layout of
contponents in individual receivers.
Several manufacturers issue service
bulletins on how to correct the problem
in specific models. Generally, the first
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step is to determine, by the methods
noted above, whether the tweet is orig-
inating in the video or sound detector
One or more ol the following remedies
is then applied to the corresponding
circuit:

1. Carefully check the lead dress—

(a) Keep the leadin from the an
tenna terminals to the {ront end as far
from the aflected if strip as possible.
Move the lead while watching the
effect on the screen.

(b) Keep the antenna leadin away
from the 115-volt power line.

(c) Keep ac and dc power leads
from the if and detector as far away
from the front end and antenna leadin
as possible. No soldered components—
resistors, condensers, coil wires in the
if strip should be moved since this may
affect the tuning.

2. Make sure the if and detector
tubes are shielded.

3. Bypass the hot filament line going
to the last if and detector stage with a
filament choke and bypass condenser.

4. For tweets originating in the video
detector, a tweet trap has been found
effective in some cases (Iig. 10). This
is obtainable from the manufacturer
and is a series-resonant circuit placed
across the detector load, to short out
the load for the tweet hamonic. While
observing the screen pattern, the trap
i1s tuned for minimum interference.

In a few instances, manufacturers
have recommended an if and f re-
alignment at new irequencies.

Double  conversion intericrence,
which is most common in {ringe areas
is counteracted by one or more of the
following: stubs and switches (sece be-
low); reoricntation of the antenna; re-
turning the rf amplifier grid 1o ground
instead of 1o the age line.

4.5 mc interlerence can be caused by
incorrect positioning ol the fine tuning
control in split sound sets, incorrect
tuning of the sound takeofl coil in in-
tercarrier sets, or incorrect tuning of
4.5 me trap in the video amplifier siage
(if the set has one). In some cases, it is
necessary to install such a trap il the
set has none.

Elimninating interterence caused by
60-cycle (120-cycle) hum and arcing
simply requires finding the defective
component. RFF power supply interfer-
ence is caused by poor shielding or a
defect in the supply.

The remedies for external interfer-
ence depend on how it comes into the
receiver. The following remedies are
available:

I. For interference coming in from
the power line—a low-puass filter he-
tween line cord and power outlet.

2. For interference coming directly
to the chassis—a bottom pan on the
chassis, and copper screening inside the

RADIO-TELEVISION SERVICE DEALER e

cabinet well-grounded to the chassis
and to external ground (provided the
chassis is not “hot’).

3. For interference coining in by way
of the antenma-transmission line—

(a) At the if or other Irequency
below the TV spectrum—a high-pass
filter;

(by At TV or higher than TV.frc
quencies—tuned traps (stubs);

(c) At all frequencies—reorienta
tion aud/or relocation of the antenna-
transmission line.

For antenna-borne interference, it is
desirable to know the frequency of the
interfering signal. A mobile communi
cations receiver is generally used both
to check the frequency and to locatc

300-0HM
~ANTENNA LEAD-IN~~_

Y
s {; g

o

X TNANTENNA -

Y. = INPUT
4 STUB
( UNSHORTED } TERMINALS
Mo sTUB T
{ SHORTED )
(a) *
{b)

- COAXIAL LEAD-IN~.
y

S
ANTENNA

INPUT
Y TERMINALS
%,
a4 STUB 15
( UNSHORTED ) %, sTUB
{ SHORTED )
(c)
Fig. 11—300 ohm and coaxial cable

stubs.
la & ¢) Quarter wave unshorted.
(b & d) Half wave shorted.

the interference source by organiza-
tions specializing in interference prob-
lems. This is not generally available to
a serviceman working on an occasionitl
interference trouble. However, the
problem can be solved on the basis of
simple checks and general informa
tion. First, a high-pass filter is tried
at the antenna terminals to determine
the effect of the lower radio frequen
cies. Then tuned stubs are tried for
frequencies in or above the TV bands.

Good low-pass and high-pass filters
are commercially available or can be
made by servicemen from data sup-
plied in manuals.

Tuned traps can be easily coustruct-
ed by the serviceman from lengths of
transmission line, similar to the type
alrcady used in the receiver installa-
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lend

| against

|
ot

| the signals have

| minimum
| ignition interterence, the antenna lead
| in should be the maximum possible

ton. Twin-lead line is used.
depending on the leadin to the re
ceiver. The stubs act as tuned circuits
which will attenuate a given frequen

Quarter-wave stubs are equivalent

OF  Cox

to scries-resonant  circuits and  have
open cnds: hall-wave stubs act like
parallel  resonant  circuits and  have

| shorted ends (Fig. 77). A length is cut

I(mg-er than needed according 1o the

formmlas:

300-ohm twin-lead:

Length of half-wave stub=-4840 [ (mc
in inches)

 Coax:

Length of half-wave stub=38880 I (nic)
in inches)

The stub is attached to the antenna
terminals of the set. A razor blade or
sharp knife is used to short across the
of the lead stub, without
cutting the wire. This is done at ap-

twin

and for proximately quarter-inch intervals un
TOP QUALITY til the interference is cut down the
ask for lmost. For coax stubs, a medium-size

| salety pin can he pressed into the wire

the inner conducior is shorted
the outer one. The transntis-
sion line is then cut. I the interference
1s not a TV station, the line can be
cut and the leads shorted together. 11
the interference is from a TV channel.
1s nceded to disconnect the
stuly when that channel 1s tuned
To minimize the effcct of the stub
desired channels, 1t is usually ad
visable to connect a small carbon re
of from 20 1o 150 olins across

until

A switch

SIStor

| the ends instead of shorting the stub.

No sinaller value of resistance should
be used than necessarv to cut down
the interference. In all cases when
traps are installed. all the active chian
nels should be checked to make certain
not heen adversely
allected.

When indicated, the antenna should
be checked to make certain the maxi-
muin signal is being picked up com

I pared o the interference. 1f necessary

be reoriented or
signal with
In cases of

the antenna should
relocated maximum

interference.

lor

distance [rom the street where the
noise is originating. The leadin should
bhe twisted 10 cancel noise pickup—at
least one twist every feet. For dilh
cult problems, coax may be necessar
Oscillator  radiation  {rom another
['V receiver can be reduced greatly by
installing a booster at the olfending re-
ceiver. This, however, requires  the
cooperation, financial and otherwise,
ol the owner and is not alwavs a prac-
tical solution. At the receiver sub
jected to this interlerence, the usual
solutions are antenna reorientation, a
niore directional antenna. and stubs.
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CIRCUIT COURT

‘ [from page 52]

‘swilth 5401 1s used to determine the
| point at which the diode can be cu
]O”.

vCapehart-CX 37—

| Horizontal Oscillator and AFC.

In the receiver under consideraiton |

Lautomatic control of the horizontal
|oscillator is accomplished by a single
triode phase detector circuit which
|uses 4 of a 12AU7. The plate of this
| tube is pulsed by a 15.75 ke pulse which
is coupled {rom the plate of the agr
‘nmpliﬁer. Beforc being applied 1o the
plate of V03B, the pulse is fed to an
RC network consisting of R507, R502,

reduced in amplitude by this network
fand appears as a sawtooth pulse of
approximately 20 volis peak to peak.

In the grid-cathode circuit we find

two 82K resistors which act as a |

halanced network. When 2 positive
|g()il)g‘ sync signal is applied 1o the
grid, current (lows through these re-
sistors. The circuit time constants are
so arranged that if the sync and saw-
tooth are in step the pulse arrives a

the midpoint ol the sawtooth and the |

voltage at the wmidpoint of the two
resistors is zero.

| T the oscillator should drift an out
[ of phase situation occurs. As a result
| the potential difference between plate
and grid causes changes in the plate
| current. This variation in turn causes
the voltage at the mid-point of R503
and R504 to be less than or greates
than zero. The voltage at this point is
then applied to the oscillator.

| The dc return tor V103B is through
|R506. C505 feeds a negative going
pulse to the cathode of V103B. This
provides a certain amount of noise
immunity to the circuit. Another fea-
ture ol this network 1is that in the
event of a momentary interruption of
| the sync signal there will be no grid
current How and no spurious control
i voltage is applied to the horizontal
| oscillator.

T'he horizontal oscillator V503, is a

|sine-slnbilized multi-vibrator of the
cithode coupled multivibrator type.
An LC circuit is in the plate circuit
in scries with R509 the plaie load re

oped at the midpoint of R503 and
R504 is applied 1o the grid of the frst
section of the multivibrator. Varia
tions of bias on this grid determines
the conduction time of the tube and
this in turn determines the oscillator
frequency.

e © o

i |

-~ LIFE

G50 and €509, Tt is integrated and |
E
. ported enthusiastically how ‘High Fidefity -

sistor. The dec¢ control voltage devel- |

3
3

i, e

e
7

= s
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ponents, terminology and problems. High "
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15, 1953 issue told over 15,000,000 people l
about the. amazing difference Hi-Fi makes

in sound reproduction ...and LIFE re-

Sirnpliﬁed”-- the only book quotec —ex- =
plains the complete Hi-Fi story. ‘‘High
Fidelity Simplified” gives complete an-
swers to all questions about Hi-Fi record -
players and changers, amplifiers, loud- |
speakers, tuners, tape recorders, etc. The il |
best way to learn about this fast growing

field is to read this best selling book .
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“‘extra” to your TV and radio servicing |
income. Order your copy from your parts =
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3=SPEED C(HANGER C(CONVERSION
[from page 28]

uving to replace the obsolete changer
onlyv. A drawer can be constructed using
the cabinet door as its front and “drawer
slides” utilized (o provide smooth in and
out movement of the entire drawer as-
sembly which will mount the new unit.
Such a drawer is illustrated in Fig. 6.

Pan Mounted Changers: This type of
nounting is nor common in older con-
soles. However. should it he necessary to
consider a replacement of this type, two
courses can be followed:

1. Modily the pan bv relocating the
mounting brackets or use new
brackets. This is usuallv quite dif-
ficult and is time consuming.

2. The more practical mmethod is to re-
place the entire assembly (space
permitting) with a modern disk-
changer incorporating a base pan
mount. The matching units will
make a more attractive installation
in addition to simplifving the con-

version. Specifications for Webcor
base pan models are given in Fig. 7.
Hum Problems: Should initial test re-
veal the presence of a serious hum, re-
verse the leads to the diskchanger motor.
Il this does not help, the radio and
changer chassis should be commonly
grounded by a separate lead. The
changer chassis is not originally
grounded because of shock hazard in-
volved in possible connection to ac/dc
equipment. When straight ac  equip-
ment is used, the pickup cable shield
terminal ol the standoff on the under-
side of the changer can be grounded di
rectly to the changer chassis. A separate
ground lead from radio to changer
chassis will be more eflective, however
Often both connections will give best
results. When a pre-amplifier is used, it
may be necessary to hind a mounting lo-
cation in the cabinet that will provide a
minimum ol hun.

) MEASUREMENTS &

METERS

[from page 31]

and its calibration will hold, provided
the signal generator output always is
adjusted to a predetermined reference
value. A thermocouple-type rf am-
meter is provided for this purpose and
is shown in the circuit in Fig. 34.
Boonton ''Q” Meters

The familiar Boonton Types 100-A
and 160-A Q-meters employ the Q-volt-
meter method, using the resistor
method of injecting the test signal
into the Q-measuring circuit.

In the complete Q-meter of this type
utilizing the principles just explained,
the signal source is a self-contained,
self-powered, variable-frequency 7f
osgcillator with adjustable output. A
pair of binding post terminals is pro-
vided for plugging-in a coil at L. A
similar pair of terminals is provided
in parallel with tuning capacitor €
(a dial-calibrated unit) for connecting
a capacitor to be tested. Also con-
nected in parallel with C is a small
dial-calibrated air trimmer capacitor,
usually reading from —3 to +3 miero-
microfarads.

In the Boonton Type 160-A instru-
ment, the dial for capacitor C is direet-
reading in micromicrofarads from 30
to 450. The 100-megohm-input v. t.
voltmeter ( a 0-5 v. instrument) reads
0-250 Q on the basis of 0.02 volt de-
veloped across an 0.04-ohm coupling
resistor—a radio-frequency current of
¥4 ampere flowing through the resistor.
When the basic 0-250 Q range is used,
the oscillator output is adjusted to

RADIO-TELEVISION SERVICE DEALER o

deflect the pointer of the Lhermoam-
meter to its X1 reference point.
Higher Q runges are available by set-
ting the ammeter to X1.5 (full-scale
Q=2375) or to X2 (full-scale
Q = 500). The internal oscillator sup-
plies test voltages at frequencies from
50 kc to 75 me.

Checking Q of Coils

When checking coil Q by the Q-
voltmeter method, the coil under test
is econnected into the circuit in posi-
tion L (see I'ig. 3A). The oscillator
is set to the desired test frequency,
and capacitor ¢ adjusted for reso-
nance as indicated by peak deflection
of the v. t. voltmeter. The oscillator
output is adjusted to deflect the ther-
moammeter to its X1 reference point.
The coil Q then is read directly from
the meter scale. If the Q value is be-
yond the limit of the meter, the ref-
X1.5 or X2 point and the indicated Q
erence current meter may be set to its
value multiplied accordingly.

When checking capacitor Q, the
LC circuit is resonated at the desired
test frequency first with a standard
high-Q coil a position L and with only
the tuning capacitor, C, in the circuit.
Oscillator output is adjusted to bring
the reference current meter deflection
to its X1 point. The corresponding
setting of the tuning capacitor is re-
corded at €1, and the Q-voltmeter de-
flection at Q:. The test capacitor next
is conneccted to terminals in parallel
with tuning capacitor C. The setting
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HOW TO
SELL A

Ili;ficlelity

\thell sclling a record changer to

your 1Hi-IFi customer, you'll find him
maosi inlcrcsle(l in accurate turnta]’)le
spcc(ls, lm]ancccl lracl{ing’ and swi(l,
gentle changing. A WEBCOR DISK-
CITANGER EXCELS IN THESE

THREE QUALITIES. So you enhance
vour repulation l)y rccomnlcn(ling a
Webcor Dislzcllang'cr.

1 Accurate Turntable
Speeds., Webcor'sown
powerful motor maintains
constant speed and low ‘“hum.’”’ ‘“‘Step-
Drive' mechanism translates powerinto three
different speeds so accurately that “‘wow’ is
eliminated. Fly-Wheel action turntable is
made of extra-heavy steel and is bail-bearing
mounted. Theresult: constant, accurate turn-

otn
QYA T

"

table speed with a minimum of ‘‘wow,
“hum’’ or “‘rumble.”’
Tk, 2 Balanced Tracking. A

result of the elimination of

mechanical drives and
gears. The Webcor balanced tone arm
““fioats'’ in the record groove without any un-
due pressure. No excess wear on delicate
sidewalls or records. Grooves themselves
guide carefully weighted arm.

S swift,but Gentle
Changing. A Webcor ex-
clusive, the famed ‘‘Push-
Off'* system that has proved itself in close to
a million installations. Records slide gently
from spindle step to thick, resilient carpet on
turntable formed by exclusive Webcor electro-
static flocking.

Webcor *‘HF’' Diskchangers are avaitable
with or without handsome base pan. Choose
crystal or G. E. Triple Play cartridge. Will
also take standard magnetic cartridges.

Webcor

by WEBSTER-CHICAGO
Chicago 39, lllinois
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FASTER

STURD’ER

Lower Installed Cost

SPEE-DEE
CHIMNEY MOUNT

Model AK 85 The fastest-installed chimney
mount ever devised for TV antennas! Rugged in
design —simple to install. Simply thread strapping
through rachet, around chimney and back through
rachet—wind up rachet tight — and the job’s done!
Heavy gauge, zinc-plated steel with large “U"” bolt
for up to 1%” O.D. mast and full length galva-
nized steel strapping.

THE RADIART corporaTiON

CLEVELAND 13, OHIO

Most Accurate
LABORATORY PORTABLE

TUBE TESTER

e Accwrately tests all Receiver tubes
including high-zain types.

e Choice of 3 AC Signals and 3
micromho ranges.

e The leading tube tester in the
industry.
Write for technical details. ..

THE HICKOK. ELECTRICAL INSTRUMENT CO.

106533 Dupont Ave., Cleveland 8. Ohio
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of C now must be decreased in order
to restore resonance. The new C and
Q readings both are lower than Lefore
and are recorded as C» and Q». The

arue Q of the capacitor under test| SELF
HOLDING
POINTS.

then is determined from the four read
ings, a~ follows:
() Qx=C1-C2 (Q1Q2)
Cl(QI1-Q2)

Measuring Inductance with a
Q Meter

A QQ-meter using the Q-volimeter
scheme mav be used to measure in
| duetanee by the method deseribed in
connection with Equation (5) and
capacitance by the metliod deseribed
in eonnection with Fquations (6) and

.

Induetance (I..), measured directly
with the Q-meter is apparent indue:
tance, which differs from true indue

tance (Lx) hecause of the effects of |

distributed eapacitance in the coil un
| der test. True induetance is:

ol
10y Ix=1L
| 6 sl ((Jl+Cd)

Where, Lx and Ls are in microhenryvs.
and:

Cl and Cd are in puf
C1 is the resonant setting of the Q-cir-

cuit tuning condenser. and Cd the |

distributed capacity of the coil.

Measuring Distributed Capacity
The following procedure should b«
followed in measuring distributed ca-
pacitance: (1) Resonate the Q-circuit
containing the unknown coil. Tave
the tuning capacitor set to any con
venient value Cy( hetween 50 and 100
unfd. (2) Next, set the oscillator
to ot the inirial test frequency.
and rve-resonate the eireuit by tuning

the Q-circuit capacitor to a higher |

value, C2. (3) Caleulate the distrib

uted capacitance hy means of the fol- |

lowing relationship:
(1) Cd=C24C1

Another circuit for checking Q
values by the Q-voltmeter method is
illustrated in Fig. 3. Here, the input
signal voltage is developed across a
padder eapacitor, Cu, instead of across
a low-ohmage resistor. As in the pre-

vious example, inductor L and tuning

capacitor ('3 in the (Q-measuring eir-
cuit are in series with the input signal
souree. and a radio-frequency v. t.
voltmeter shunts the tuning eapacitor.

The series trimmer, (1, is set during|
the initial calibration of the instru-|

ment to give a predetermined voltage
across (2. The v. t. voltimeter may be
switched temporarily to temminals X

and Y for adjustment of the oscillator |

(generator section) output voltage to
a reference value.
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Faaie KLIPZON

CRYSTAL PROBE

KL

| -
HiCH FREQUENCY m

solves your

UHF --- VHF
ANTENNA PLACEMENT
and ORIENTATION problems

No more roof-top shouting—No phones—
No expensive field strength measuring

equipment!

Use a KLIPZON Type C PROBE
We show you how. Maximum picture guar-
anteed in a jiffy! SAVE TIME AND MONEY
Many other uses described in FREE

4-page illustrated bulletin.

BOX 425E

Ask for KLIPZON Type C at your local distributor;
if not stocked, send $6.95 check or M. O. direct to:

UNITED TECHNICAL LABORATORIES
MORRISTOWN, N. J.
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BOW-TIE
W /REFLECTOR

BOW-TIE
W /CORNER REFLECTOR

UHF-5 & UHF-§6

FEATURES

e Factory Pre-Assembled
e Hi-Tensil Aluminum Bows

e Universal U-Clamps; All-Welded Steel
Screens; All-Weather Zinc Plated

A It gt~ guct
SHYBEER MPE. CO. suscironoss.

BELLEVUE TUBE MILL, INC., PHILADELPHIA, A gﬂd_&z AFFILUATE
SNYDER ANTENN-GINEERS LTD., TORONTO, CANADA, A gﬁ@ AFFILIATE
WORLD EXPORT: ROBURN AGENCIES. INC., NEW YORK 7, N.Y.
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Have you hung up

F

vy Py ’ / /
W) SIigie.

' ¥,

I'T PAYS TO KEEP GOOD COMPANY . . .
and it's good business to advertise the
good company you keep.

Thousands of dealers and servicemen ' e T
: . —=
are using the sales-magic in the RCA name ; J°"e$ TV Service
to instill confidence in their customers.

Identifying your name with RCA pays off
in dollars and cents.

And it’s so easy todo . .. because RCA’s
new Dealer Identification Program pro-
vides you with a handsome “shingle” with
your name on it, that you’ll be proud to
display in your shop. When a customer
sees this Dealer Identification Plaque he

o
"

knows you are using the best tube products i
available. éi >
So, we ask . . .“Have you hung up your

L

shingle yet?” If not, be sure to see your
RCA Tube Distributor today and learn
how yox can qualify for a Registered

b ik

Dealer Plaque at no extra cost.

Unlock the door to bigger profits

Here’s your key to better business . . . RCA’s
dynamic Dealer Identification Program. Ask
your RCA Tube Distributor for your copy of the
colorful, 16-page booklet
“A Magic Pass-Key to

E‘ Customer Confidence.”
- RN It tells you how — for

| i 1 the first time—vou can
| W become a Registered

! e Dealer . . . and get

extra sales benefits.

RADIO CORPORATION of AMERICA

EFELECTRONMN TUBES MRRISO” N.J.




