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AMPHENOL
*

-INLINE>

ANTENNA

TWIN-LEAD

|
The combination of the famous Ampheno
Inline Antenna with the extremely low-loss
Amphenol Tubular Twin-Lead permits any
TV set to present the best picture it possibly
can.

In addition to a strong forward reception
lobe, the Inline has uniform gain over the
entire range of VHF channels—less variation
than the 3 decibel change which causes “fuz-
ziness.” The Inlineis also available in stacked
array for those fringe or trouble areas which
require additional signal strength.

The Amphenol Tubular Twin-Lead pro-
vices very low-loss and constant impedance.
The tubular construction minimizes the ef-
fect of moisture and dirt deposits on the
concentrated field of energy and ends
weather interference. Because of these char-
acteristics, Amphenol Tubular Twin-Lead
has been recommended by leading TV man-
ufacturers and authorities for any installa-
tion where UHF is, or will be available.

Your free copy of this book is available

| AMPHENOL

This illustration clearly shows that the con-
centrated field of energy between the two
conductors, which are 7 strands of #28 copper
weld wire, is contained by the tubular con-
struction. This important field of energy is
unaffected by any exterior conditions.
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The test patterns on both high
and low bands reveal the
Amphenol Inline Antenna’s su-
perior uni-directional reception
lobe. This single forward lobe
intercepts the TV signal at its
maximum available strength. It
also rejects unwanted reflected
signals or side interference that
cause ‘‘ghosts’ and unsteady
pictures.

10

from your Authorized Amphenol Distributor.
It contains complete factual and test data
on the factors which determine Better TV
Picture Quality.

No other broadbanded antenna
can present as favorable a recep-
tion pattern on all the VHF chan-
nels as does the Amphenol Inline
Antenna.



EDITORIAL

by §. 8. COWAN

Video Speed Service Systems

When we introduced our exclusive new
department in October we predicted it
would be the most popular service-short-
cut TVmen could find. Our appraisal was
too conservative. From the thousands of
laudatory letters that have come in to date
we are convinced that VSSS is the finest
servicing tool ever made available to any
man engaged in TV service work.

To the more than 3,000 men who sub-
scribed to “Service Dealer” in November,
saying “Start my subscription with Octo-
ber” we offer our apologies. We simply
ran out of October copies when the reserve
1,500 over-run was sold. To meet the unprec-
edented demand for VSSS we reprinted
extra copies and these will be made avail-
able to all new subscribers while they last,
and after that the VSSS series will be
available in book form for about $2.00 per
copy of 100 pages. (That’s more than the
subscription price to “Service-Dealer” so
you can see why it pays to subscribe to the
magazine itself when one department alone
sells in reprint form for just as much as
the entire issue.)

OQur Blast On Price-Fixing

The mail bag this month was also loaded
with pleas for help from subscribers who
liked our November exposé of O.P.S. It
seems that O.P.S. offices around the country
decide arbitrarily what price ceilings
should be imposed for their particular
communities, and often they penalize the
Service Dealers in a community. This is
clearly brought to light by “The North-
west Electronic World,” which is published
by E. J. Wirtz, Jr. O.P.S. established
prices in Spokane (where there is only
VHF TV reception) and then in effect
imposed the same price ceilings on Service
Dealers situated in Portland. The latter
city has UHF TV, and the problems there
are as different as can possibly be, so the
price limits should have been adjusted to
compensate for the extra problems UHF
entailed. In our next issue we will try to
have an article covering the pricing situa-
tion more fully . . . and let it be recorded
right now that it is our opinion that no TV
service shop can afford to operate if it
charges less than $6 per hour for labor.
Gyps Go To Jail

New York newspapers are again report-
ing how certain TV service shop operators
were recently arrested and convicted of
deliberately trying to gyp set owners. It
seems that after the D.A. gets a few com-
plaints about some shop he “tests ’em” by
using a “check set” that is perfect except
for a purposely created fault, such as a
weak tube. We're 100% for that. If any
TV shop owner is dishonest on purpose
such a person should get a long jail
sentence.
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Thousands depend on

PHOTOFACT!

THEY TELL YOU WHY

Unsolicited ‘letters tell what the
world's finest TV and -Radio Data
means to-Service Technicians

Alexander Cuomo

193 Columbia St.
Brooklyn, N. Y.

“Just to let you know that your PHOTOFACT
diagrams are a lifesaver to me and many
other Radio and TV men. | congratulate you
and your entire staff that worked hard to
make it possible for us to read your diagrams
in a simple manner. Thank you."

C. S. Pruett
Pruett’s Radio Shop
450 N. 7th St.
Dade City, Fla.

“I have all of your PHOTOFACT Folders, and
i think they are the most useful thing in my
shop. They really save time and money.”

e

Fred Hale
719 E. 10th St.
Brooklyn, N. Y.

“Let me say that | like the way you put out
PHOTOFACT Folders. It is worth $1.50 for
one circuit alone because you do a thorough
job."”

NOW! GET THE PROOF FOR YOURSELF!

FREE

Learn for yourself—at our expense—how PHOTO-
FACT pays for itsetf by earning bigger repair
profits for you! Select any Folder from the PF Index
(if you haven't anindex, get a copy from your dis-
tributor). When you write us for your Free Folder,
be sure to state Photofact Set and Folder Number
as shown in the Index. Get your Free Folder now.
Examine, use, compare—see why you can't afford
to be without PHOTOFACT!

HOWARD W. SAMS & CO., INC.
2209 E. 46th St., Indianapolis 5, Ind.

HOWARD W, SAMS & CO., INC.

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

Program to Upgrade TV Servicemen
by RTMA

A program designed to improve the
technical proficiency and business
technie of radio-TV service techni-
cians is being launched by the Radio-
Television Manufacturers Association

with the institution of a “pilot”
course in the New York Trade
School.

The vocational training program,
developed by the RTMA Service
Committee, under Chairman R. J.
Yeranko, of The Magnavox Co., has
as its immediate objective the up-
grading of television service techni-
cians through existing vocational and
trade schools. This is to be accom-
plished through the development and
publieation of manuals and teaching
aids for schools and instructors which
would reflect the recommendations of
the radio-TV industry and be con-
sigstent with the rapidly changing de-
signs and products of the industry.

Under the specific plan recom
mended by a subecommittee headed by
W. L. Parkinson, of the General
Fleetric Co., a model training pro-
gram, under subsidy of the industry.
will be developed with the guidance
of an Industry Advisory Committee
comprising the representatives of all
segments of the radio-TV industry.

GE Ad Supports TV Serviceman

General Electric’s Tube Depart-
ment today announced that it will
continue its consumer advertising
program in support of television serv-
ice dealers by placing a series of
advertisements in Look Magazine
during 1953.

G. A. Bradford, manager of ad-
vertising and sales promotion for the
G-E Tube Department, said that the
series in Look will continue a pro-
gram inaugurated in September with
full-page advertisements in Life and
Collier’s.

“Audio-Fair—Los Angeles”
Custom High-Fidelity Television.
Home-Music Systems and associated,

RADIO-TELEVISION SERVICE DEALER @

equipment with stereophonie (binau-
ral) demonstrations, will occupy the
high spots of an event which will be
open to the public free of admission
charge during the three (3) day
Audio Fair—Los Angeles at the
Alexandria Hotel, February 5th,
6th, and Tth, 1953. Approximately 100
exhibitors will demonstrate the latest
products now being manufactured to
meet the consumer demand for higher
quality radio-phonograph reproduec-
tion and custom-built home entertain-
ment centers.

Migh Fidelity music lovers and all
music enthusiasts will hear recorded
and broadeast programg reproduced
covering not only the entire audible
range, but also the new “Three Di
mensional” Sound, similar to that
nsed with the Cinerama motion pie-
ture recently shown in New York.

RCA Engineer Transmits First VHF
Signals With Transistor Transmitter

What is believed to be the first use
of a transistor in VHF radio trans-
mission was reported recently by the
Tube Department of the RCA Victor
Division, Radio Corporation of
America. A transistor is a tiny ampli-
fying device, built around a speck
of germanium crystal, which performs
some of the functions of an electron
tube.

Although the historic radio com-
munication was conducted on an ex-
perimental basis with home-made
equipment, it was performed as a
regular amateur transmission and
enabled the transistor station to con
tact three licensed “ham” radio op-
erators in the New Jersey area, the
YCA Tube Dept. reported. One of
the stations contacted was more than
25 miles away.

“Guess-Estimate’” on TV
Production Raised

Members of the Sales Managers
Committee, under Chairman J. F.
Walsh, meeting during the RTMA
Industrs  Conference in Chicago,
conducted an informal poll on the

JANUARY, {953



| w_y Depend ori Mallory 'Ql

H WY : XN e 1-&

e wgﬁm JEN N N

‘ T . ol - Approved (’recnswn Qua“hty'rf\_
<_ ) “I’.‘ ., a2 N 14‘-' o = 4 e %

This Service Job
Will Stay “Sold™!

LN

For good reason, too. Mallery FP capacitors were used. They
: are engineered to duplicate the electrical characteristics of the
. original part in any TV or radio set that comes into your shop.
L They will give performance that’s equal to...and often better
than . . . the original equipment. You can count on Mallory FP’s
for precision quality . . . no call-backs.

Mallory FP’s are the only fabricated plate capacitors available to
the replacement market. They’ll give you long lasting performance
at high temperatures and greater ripple currents. .. even al

185° F. (85° C.).

When you use Mallory FP capacitors for all your service work, you
can be sure that every job is right the first time. It just doesn’t pay
to take chances on capacitor performance. Always specify brand

as well as rating when you order . .. ask for Mallory and watch
your call-backs fall away to nothing. It costs no more to be sure

with Mallory.

§ : For plastic tubular replacements, ask your distributor for Mallory
Plascaps®. They will put an end to premature shorts . . . leakage
. off center cartridges . . . and unsoldered leads.

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




OHMITE MANUFACTURING €O.,

OHMITE Littly Devel

RESISTOR ASSORTMENTS
FOR RADIO-TV SERVICEMEN

e

Y2-WATT
ASSORTMENT

WITH HANDY

PLASTIC CABINET

Here’s a handy all-plastic resistor cabinet
that’s a real time-saver. Five drawers, each
with eight individually-labeled compart-
ments, make it easy to locate the right re-
sistor and to maintain visual stock control.

The V5-waltt assortment contains 150
carefully selected Ohmite “Little Devil,”
individually marked, insulated composi-
tion resistors. The 1 and 2-watt assort-
ments each contain 125 resistors. The
assortinents include the 40 values (10 ohms
to 10 megohms) most frequently used by
servicemen.

This cabinet is offered at the price of
the resistors alone. See your jobber.

2-WATY
ASSORTMENT

ASSORTMENT

$'| 875

CABINETS CAN BE
STACKED ON EACH OTHER
A dovetail joint is pro-
vided on top and bottom
of each cabinet so they
can be stacked one on
top of another.

4845 W. Flournoy Street, Chicago 44, llI.

2. 2igtr wet OFIMITE"

RHEOSTATS - RESISTORS - TAP SWITCHES

expectations of television set produe-
tion by the industry in 1953.

The average of these “guess-esti-
mates” was 6.4 million compared with
an earlier estimate of 5.7 million ob-
tained in a similar poll last Septem-
ber. Individual guesses ranged from
5.7 million to 8 million sets at the
(Chicago meeting.

“Aerovox Research Worker”

Celebrates Anniversary

Aimed at providing practical radio-
electronic “know-how” for practical
radio-electronic workers, the “Aero-
vox Research Worker” celebrates its
first quarter-century of continuous
publication, Edited by the Engineer-
ing Department of Aerovox Corpora-
tion, New Bedford, Mass., this unique
monthly publication has grown from
a few thousand copies in 1927 to a
circulation of well over 25,000 eopies
distributed in the U. S. and through-
out the world, even behind the Iron
Curtain, on an absolutely free basis.

October TV Set Production Increased

October TV Pix Tube Sales

Sales of both receiving tubes and
cathode ray tubes increased substan-
tially in October over the preceding
month, according to estimates com-
piled by the Radio-Television Manu-
facturers Association.

Receiving tube sales totaled
41, 880,318 units valued at $28,379,-
281.57 compared with 34,196,286 tubes
valued at $24,432,747.60 in Septem-
ber. A breakdown of the sales showed
29,132,068 tubes sold for new equip-
ment, 8/791,404 for renewal, 851,841
for export and 3,105,005 tubes were
sold to government agencies. Receiv-
ing tubes sold during the first 10
months of 1952 totaled 287,569,947
units compared with 314,932,857 in the
corresponding 1951 period.

October sales of cathode ray tubes
to equipment manufacturers totaled
862,431 units valued at $19,761,300.59
compared with 640,793 picture tubes
valued at $14,326,017.64 sold in
September. The September report was
the first time that picture tube sales
were issued on an industry-estimated
basis. Seventy-one per cent of the
cathode ray tubes sold to set manu-
facturers in October were 18 inches
and larger in size.

Total cathode ray tube sales for
October were estimated at 1,045,286
units valued at $23,240,240.06 com-
pared with 788,107 tubes valued at
$17,232,438.98 sold in September.
National Union Announces
Change In Address Of Home Office

In order to make available to the

Research Division the entire building
at 350 Scotland Road, Orange, N, J,

RADIO-TELEVISION SERVICE DEALER @  JANUARY, 1953
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Here Is the Tested
and Proven

%  RADIART
UHF-TV |
*- ANTENNA |

' that Gives Continved f

Peak Performance

No need to experiment or take chances! RADIART offers you
an ULTRA HIGH FREQUENCY TV antenna that is TRIED . ..
TESTED AND PROVEN! The new U-4 is a COMPLETELY NEW
antenna developed aft2r months of research and testing! (t
is a stable operating, broad band antenna of uniform gain
covering the entire UHF spectrum, with a very low standing

wave ratio. COMPLETELY FACTORY PRE-ASSEMBLED for

UHF ADAPTER

tor TV Aniennas
speeding installation!
Here's ¢ spzedy conversion

uvrdt for present TV antennas
tho brings in UHF signals.
Ecs~ to install .. . fits most r

% Uniform Gain with Low Vertical Radiation Angle (No Ghosts)
- * Uniform Gain . . . low Standing Wave Ratio

* 300 Ohm Terminai Impedance

X May Be Stacked . .. Measures 12x12x 5 inches

THE RADIARTCORPORA'”ON CLEVELAND 13, OHIO

YIBRATORS » AUTO AERIALS o TY AMTENNAS o ROTORS o POWER SUPPLIES

pre:ent TV antennas.

rxElY)
ANUZ ACTURERS
S1oCmTIoN
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and thus enable N.U.s Research Divi-
sion to carry on an expanded research
activity for the government in the
interests of National Defense, N. U.
has moved the administrative and
home offices to Hatboro, Pa. on Mon-
day, November 24th.

New address: National TUnion
Radio  Corporation,  Jacksonville
Road, Hatboro, Pennsylvania.

New Telephone: Hatboro 1791,

Symposium Sponsored by AIEE
The Executive Committee has an-
nounced that the 1953 Electronic
Components Symposium will be held
on April 29, 80, and May 1, 1953 at

o Ftaste

/ 2 : "

B> G v 1

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

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

the Shakespeare Club in Pasadena,
California.

This Symposium is one in a series
of national yearly meetings on elec-
tronic component parts, and is ex-
rected to attract over 1,000 scientists,
engineers, technical workers, and ex-
ecutives interested in future develop-
ments of the cleetronies industry.

The Symposium will be sponsored
by the American Institute of Elec-
trical Engineers. Institute of Radio
Engineers, Radio-Television Manu-
facturers’ Association and the West
Coast Electronic Manufacturers’ As-
gociation. Sessions will follow the

 a complete stock

\. replacement capacitors |

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

Deal with your Sangamo ‘“Head-
quarters.”

SANGAMO ELECTRIC €O. \'\o"

RADIO-TELEVISION SERVICE DEALER @

general pattern ot previous nationa!
meetings on electronic ecomponeni
parts held in Washington, D. C., and
Tos Angeles.

RCA Tube Department Reorganizes

The Tube Department of RCA
Vietor recently announced the crea-
tion of separate kinescope and receiv-
ing tube sales functions within its
equipment sales organization in a
move to streamline its service to man-
ufacturers of a wide range of elec-
tronic communications, home enter-
tainment, industrial, and military
equipment.

R. H. Siemens has been appointed
manager of kinescope equipment
sales, and J. T. Wilson has been ap-
pointed manager of receiving tube
equipment sales, according to M. J.
Carroll, equipment sales manager.
Heretofore sales of both kinescopes
and receiving tubes had been admin-
istered by Mr. Siemens.

Allied Radio Starts Work on
New Building

A. D. Davis, President of the Allied
Radio Corporation, Chicago, leading
national distributor of electronies
parts and equipment, announced that
rapid progress is being made on a
new $2,000,000 building, expected to
be ready for oceupancy in the summer
of 1953.

Allied’s new site, with a total floor
area of 150,000 square feet, will be
in almost the exact geographical
center of the city on Western Avenue
and Washington Blvd.

New York Reps Hosts At
Annual Stag

Playing host to the largest group
of Electronic Industry people in the
history of their Annual Stags and
Dinners, the New York Chapter of
The Representatives held sway at the
Woodstock Hotel in Times Square,
New York.

Bill Gold, Chairman, and Wally
Shulan, Secretary, of the Entertain-
ment Committee ably assisted by
Jules Bressler, Bob Breuer, Marty
Camber, Cliff Landis, Paul Nichols
and Sam Shaw, did a great job in
seeing to it that the affair was a huge
success and that everyone enjoyed
himself.

October TV Set Production Increased

Production of television receivers
in October was 75 per cent above the
corresponding month in 1951, the
Radio-Television Manufacturers As-
sociation reported today. The radio
output, however., declined from the
level of last year, according to
RTMA’s estimates.

JANUARY, 1953



MAKESHIFT
REPLACEMENT
PICTURE
TUBE

RADIO-TELEVISION SERVICE DEALER

Use RAYTHEON TELEVISION PICTURE TUBES ™
They're Right for Sight . . . and Right for You .. . ond Always New!

Are you sticking your neck
out on Picture Tubes?

You are if you’re using makeshift replacements instead of brand
new tubes. You may think you’ll save a little money but you could
lose your good reputation. Play it safe. Use the tubes that are
given 101 rigid quality tests and checks to insure their electrical
and mechanical perfection . . .

TELEVISION PICTURE TUBES

These brand new tubes, the precision products of a multi-million
dollar corporation, are creating satisfied customers with their
superb performance wherever they are installed. And this quality
performance is enhancing the reputa-
tion of the Service Technicians who in-
stall them. Protect your future with
RAYTHEON TV PICTURE TUBES.

RAYTHEON MAKES ALL THESE:

JANUARY, 1953




Subscribe to “RTSD =

Form a Group.

The more in a group the bigger the savings.
6 men in a group save $1.00 each; 4 men groups
save 80c per man. Present "RTSD" subscribers
may participate in or form a group with co-
workers, or even competitors. Still active sub-
scriptions are automatically extended 2 years.
“The Professional Radio-Television man's Start a Group today! The timely and exclusive
Magazine"— published monthly. All articles technical data appearing in future issues of
are exclusive and timely. Practically every “RTSD" will make this the best investment you
issue is worth what an entire | year sub- ever made. The special Group Rate offer may
scription costs. be withdrawn at any time—so hurry.

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

RADIO-TELEVISION SERVICE DEALER
67 West 44th Street, New York 36, N. Y. o fn U.S.A
o [] One 2-year subscription $3.00
Please enter 2 years subscription orders for the names [] Two 2-year subscriptions each 2.50
given below. Our remittance is enclosed. [] Three 2-year subscriptions, . 2.30
NOTE: If you do not wish to tear this order blank out, just print O F.our 2-year SUbscr,lp+!ons' » 2.20
or type the information on a single sheet of paper, following the O Ffve 2-year SUbS_C”PhO”S- 2.10
style given. Each subscriber's occupation must be clearly described. O Six 2-year subscriptions, b 2.00
NamMe o NI oo e e e
AGArESS AAress e e
CHY o Zone .......... State ... CItY oo Zone . ... State o
Describe Title or Position and Type of Business ........... Describe Title or Position and Type of Business ...........
State whether & New Subscriber () or Renowal Order (1 | Stato whathor » New Subscriber [] or Renewal Order )
Name ............. PP U PR PPPRPS NG ... o . 85 i s S ms - [S§55 2 ST
ADArESS e AAAress
City . v wEm Zone .......... State ... = e CHy oo ...Zone .........State
Describe Title or Position and Type of Business ........... Describe Title or Position and Type of Busines- ...
e o Subseriber [ o Renewal Order [ | __ State whother ' New Subseriber [ or Renewal Order (1
N BB e i e e e o ol - 2« i s - T i 43 N BIE oo e
AGAFESS ot AAAFBES oottt
CH-y ___________________________________ Zone ... State . ... ... Cl‘l’y ...................... et s TR Zone ... State ...
Describe Title or Position and Type of Business ............ Describe Title or Position and Type of Business ............
e hethvor s Now Subseriber O or Renewal Order O | Shite whether a Now Subseriber [) o Renowal Order O
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Extra profits
for service-
men!

NOW you can
add UHF to the
thousands of
VHF Super Fans
presently in-
stalled in your
area, with Chan-
nel Master's ex-
clusive new
Ultra-Dapter,
Model No. 414.
In 5 minutes you
can convert any
Super Fan into
an all.channel
VHF-UHF an.
tenna, See your
distributor for
details,

4

o

Single Bay |

model no. 413

N e e et 1r e —

MAIVNEL MAS I t'lx’

e [t

[

Now! Get ull 82 channels
with the

Stacked
model no. 4132
L LTy HORIZONTAL POLAR PATTERNS

Write for litera.
ture on Channel
Master's new
complete line of
UHF antennas in-
cluding such
models as these:

Ultra Bow
Model No. 401

Ultra Bow with
screen reflector
Model No. 403

Ultra Vee
Model No. 404

(Relative Voltage)

Today's most sensitive
£ 3
ALL-VU" antennas! p
*AR VHF, All UHF i | g
Featuring: G2 I | G
@ 2 great antennas in 1 — | ,H:_ l P
A genuine, high gain Super Fan on VHF, yGissd ‘ ! ( L]
and an all-chemnel Triangular Dipole |+ UHF - A '
and reflector for reak UHF reception. Lo | i [ 2% |

@ Electronic inter-action filter — “Channal 60 Chanmel 77
Automatically isokates VHF and UHF bands, m
eliminates inter-action, Ultra Fan operates with -

only a single transmission line to TV set.

@ ''Free space’ terminals —
Channel Master’s sxclusive UHF "free space”
terminals prevent accumulation of dirt and ;
moisture which gradually reduce picture —_
quality in ordinary UHF installations.

CHANNEL

T B R T T
FREQUENCY MCS

@ Famous Channel Master engineering —
The Ultra Fan is aa integrated VHF-UHF
antenna that give uniformly high gain over
all TV channels, from 2 through 83.

—— Single Bay MEMBELR
w—e——— Stacked

NN

CHANNEL MASTER CORP............, . &=
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1. BY MAKING CBS-HYTRON
TV ORIGINALS BEST.

Longest experience with production . . .
with applications . . . with improvements

. all count. CBS-Hytron-butlt 1AX2,
1X2A, 6BQ6GT, 12A4, 12B4, 12BHY7,
12BY7, 12BZ7, 25BQ6GT, 16RP4, etc.
are more trouble-free. Prove it to yourself.

Let’s forget the “glittering generalities” about quality.

YR

WAD 1% uga

fsoh

2. BY ENDLESSLY IMPROVING
STANDARD TV TYPES.

Close co-operation with leading set
makers alerts CBS-Hytron daily to needed
betterments. Take one of endless ex-
amples: the CBS-Hytron 6CB6. You will
find its clear, non-carbonized bulb elimi-
nates undesirable loading effects at vhf.

L83 HYTRON T00L

3. BY APPLYING “RELIABLE"
TUBE TECHNIQUES.

CBS-Hytron 6ALS5 is typical. Experi-
ence with the military 6AL5 family
(JAN 6ALS5, 6097/CT, 5726) is passed

on to you. You profit by a commercial
CBS-Hytron 6AL5 made truly reliable.

vV

4. BY MATCHING EACH
TUBE TO THE SET.

Daily, CBS-Hytron analyzes
leading TV chassis. Dy-
namic socket-by-socket
checks, plus continuous field
experience, pay off. Give you

CBS-Hytron matched-to-the-set performance. ..
with the accent on trustworthy replacements.

~cke advaniage of CBS-Hytron extras like these. Keep your customers happy. Guaranltee yourself against profit-slicing
call-backs. Demand dependable CBS-H ytron tubes.

$1.45 net

NOW...TEST THE £4SYy TOPSIDE WAY!

Wish you could test a chassis topside? Without first pulling and
wrestling with the heavy chassis? Without disturbing wiring
and parts by digging underneath for buried sockets? How much
faster, easier, safer you could work! New
CBS-Hytron Test Adapter does the trick.
Just replace a 7-pin miniature tube with the
Test Adapter. Plug tube into Test Adapter.
Presto, all socket connections are topside
. within instant reach of your test prod
or clip. Just one job pays for this new CBS-
Hytron Test Adapter. Get yours today!

RADIO-TELEVISION SERYICE DEALER @

HERE'S HOW! With the CBS-Hytron Test Adapter, you
quickly measure voltage, resistance, gain, You inject and trace
signals . . . monitor intermittents. You check oscillating stages.
Or the effect of adding a bypass condenser or shunt resistor.

With several CBS-Hytron Test Adapters you make stage-by-
stage circuit checks . . . fast. You do all this dynamic testing the
e-a-s-y way . . . topside. With no ill effects at a-f frequencies.
And oniy slight capacitance and inductance effects at much
higher frequencies.

You will like: The positive contact of the low-resistance, silver-
plated base pins and test points. The plainty marked pin con-
nections. The easy insertion und tight grip. CBS-Hytron Test
Adapter is another designed-by-and-for-you “must’” you must
have. See your CBS-Hytron jobber today.

AN B /RORLC LN

& G WSOW OF co

DANVERS, MASSACHUSETTS
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The sccond of a series of articles by well known writers which appears monthly

as a regular feature.
circuitry

The following
and design application

is of immediate

discussion of the fundamentals of U-Il-F
interest and

should prove

valuable to the service techmician wishing to keep abreast of the art.

UHF CONVERTERS

HF Television Converters funda-

mentally are used to make a double
superheterodyne out of the existing
television receiver. The UIIF signal
13 picked up, heterodyned against a
loeal oscillator and a new lower fre-
quency signal is produced. This lower
frequency \signal is usually on a
frequency of one of the existing VHF
stations. The television receiver is
then tuned Yo this station and the
signal passes through the entire stand-
ard television receiver.
New Tuning Elements

Circuit values, components and be-
haviors are all different for UHF and

Fig. 1—Unique tuning system used
at_the ultra high frequencies.

RADIO-TELEVISION SERVICE DEALER @

by ALLAN LYTEL
(Autkor of UHF Principles)

PART 1

agide from tube differences, the big-
gest new element is in the circuit tun-
ing device. Because of the distrib-
uted capacity, ordinary coils become
quite useless at the UHF frequencies
and other means are necessarily em-
ployed for tuning. Figure I represents
a fundamental method of tuning a
coil used with some converter sys-
tems. A ghield is inserted between
the turns of the coil which changes
the distribution of the magnetic flux
within the inductor. When the shield
is ingerted as shown, the lines of
force connecting one turn with the
next are reduced, the inductance
18 reduced, and the inductive reactance
is reduced. When the shield is re-
moved, the magnetic lines of flux are
the greatest, the inductance and the
inductive reactance are higher.

An extension of this type of circuit
is the butterfly tuner shown in
Figure 2. Both the induectance and
capacitance are integral parts of the
mechanical arrangement as shown.
The inductance marked L connect=
the two capacitive sections. The in-
ductance is actually a half turn coil,
while capacity is obtained between
the large plate of the outer cylinder

JANUARY, 1953

Fig. 2—Butterfly Tuner and its equiv-
alent circuit.

and the inner rotor. Lowest frequency
is when the rotor is directly opposite
the capacitive plates as shown; this
condition provides maximum induc-
tance and maximum ecapacity for the
lowest possible frequency. High fre-
quency is obtained by rotating the

13



rotor by 90 degrees so that the rotor
acts a8 a shield between the inductive
sections and simultaneously reduces
the total capacity.
Transmission Line Tuner

By far the most popular tuning
section in converters is the short cir-
cuited transmission line. Figure 3.
Part A, shows quarter wave length
line short circuited at the load end.
Across the load there will be maxi-
mum current and miniinum voltage:
90 degrees away from the load or at
the sending end there will be maxi-
mum voltage and minimum current
or a high impedance. Since the input
impedance is infinitely high, at only
the frequency for which the line is a
quarter wave length, the circuit will
act as a parallel resonant circuit. It
can be shown mathematically that a
1/8th of a wave length or 45 degree
long line short circuited is an indue-
tive reactance equal to the character-
istic impedance of the line. In the
same manner, it can be shown that an
1/8th of a wave length line open cir-
cuited will have an input impedance
which is capacitive reactance and
again is numerically equal to the
characteristic impedance of the line.
This is shown in part B of the figure.

If the 1/8th wave length open-ended
line and the 1/8th wave length short
circuited line are tied together by
jumpers, they will of course produce a
quarter wave short circuited transmis-
sion line which is parallel resonant.
A capacitive reactance equal to the
characteristic impedance can he sub-
stituted for the 1/8 wave open section,
hence as in part C of Figure 3, a 1/8th

- )\/4 >

L— .
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Fig. 3—Shorted Transmission Line
Circuits.
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Fig. 4—Transmission Line Terminations.

wave length section of shorted line,
together with the appropriate capac-
ity, provide parallel resonance. This
capacity is made variable to allow
for frequency adjustments. Gross
changes in frequency are made by
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Fig. 5—Mallory U-H-F Tuner.

the movable shorting bar shown in
part B of the fizure by means of a
mechanical arrangement. As the tun-
ing dial is rotated, the shorting bar
slider moves and changes the resonant
frequency of the line. The trimmer
capacitor is usually used to allow
for proper tracking.

The section of line between a mov-
able shorting and a fixed shorting bar
may sometimes act as its own high
frequency resonant ecircuit and suck
energy from the desired circuit. It is
known that any transmission line as
in part A of Figure 4 terminated by
a resistive load, will reflect no energy.
Thus, 1n transmission line tuned cir-
cuits, in addition to the movable
shorting bar, the fixed end of the line
hag two resistors for a load and the
center tap is at ground potential. This
prevents the unused portion of the
line from acting in a resonant condi-
tion.

A final version of a transmission
line tuned cireuit used widely in UHF
conversion systems, is shown in part
C of Figure 4. The resistive termi-

RADIO-TELEVISION SERVICE DEALER @

nations and movable shorting bar are
shown. As the tuning dial rotates the
movable shorting bar mechanically is
connected with it and also moves. A
coupling loop going to the antenna is
shown. The sending end of this tuned
circuit transmission line is connected
to the grid and plate of a triode acting
as an oscillator. Thig is a very close
representation of a local oscillator
circuit used in UHF conversion sys-
tems.

Mallory Converter

A complete converter is manufactur-
ed by the P. R. Mallory and Co. which
also manufactures the VHF Induec-
tuner. This tuner utilizes a transmis-
sion line movable sliding bar type of
tuning arrangement. The tuning re-
quired is done in 270 degrees of ro-
tation, the tuned input elements are
shaped differently from each other
and the oscillator tuning elements
are also different to provide adequate
tracking. As the tuner arm rotates,
an insulated bakelite shaft moves the
shorting bar so that it makes contact
to hoth conductors at all times. The
tuning curve shown in Figure 6 il-
lustrates the tracking expected be-
tween the pre-selector and the oscil-
lator. This unit covers the entire
UHF range with continuous tuning.
A tuned input is used with a 300 ohm
input, a erystal mixer and loeal oscil-

T
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Fig. 6—Tuning curves for Mallory
U-H-F Tuner.
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Fig. 7—Schematic of Mallory U-H-F Converter.

lator together provide the necessary
IF signal.

As shown in Figure 5 there are
three tuning sections, one for the

input, one for the mixer, and one for
the oscillator. The i-f signal goes
through two stages of amplification
in a 6BQ7 shown in the schematic
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Fig. 8—Schematic of Stromberg-Carlson Converter.
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Figure 7. The i-f amplifier has a 12
megacycle output band width at a
center frequency of 82 megacycles, Al-
though this stage has a gain of 6,
there is a conversion loss and an input
loss so that the over-all gain of the
unit is approximately unity. A self-
contained power supply and a power
outlet for the VHF television receiver
on the back of the converter, allow
this unit to be used with any existing
television receiver.
Stromberg-Carlson Conventer

The Stromberg-Carlson converter
covering the entire UHF range uses
the Mallory 3-section tuner. A sche-
matie diagram of the unit is shown
in fMgure 8 A crystal mixer and
6AF4 oscillator provides the fre-
quency conversion. The 6AF4 is a
miniature version of the 6F4 de-
signed for UHV oscillator service.
A 6BQT7 is used as a two stage IF
amplifier: the block diagram is
Figure 9.

L

Fig. 9—Block diagram of Stromberg-

Carlson U-H-F tuner. A selenium rec-

tifier provides B plus power for the

various stages in this unit. This unit

may be used with any existing TV
receiver.

Inductive padding is used with the
tuning elements to allow for tracking.
An amplifier tube is not used in the
rf stage but the output from this
tuned stage is applied to the tuned
mixer stage. Oscillator high voltage
is applied in shunt with the tuned
circuit through R-I and R-2 in series.
Capacitor C-7 is the feed through
type used for the heater supply; self
grid bias for the oscillator is obtained
through resistor R-3. The normal bias
is minus 5 volts. Mixer output at
either the Channel 5 or Channel 6
frequency is fed in pin 7 of the i-f
amplifier. Output from this stage is
coupled to the cathode of the next
section which acts as a grounded grid
amplifier., Cathode return is through
L-11 and L-10. The switch M-3 shifts
the IF tuning 6 megacyecles so that
it may be either Channel 5 or 6. Since
there is a band width of 12 megacy-
cles, there is no loss of tracking with
the switeh in either position. Again,
a self-contained power supply and
power switching arrangement allow
this unit to be used with any existing
television receiver.
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The sensational new TRIO ZIG-ZAG TV AN.
TENNA has already proven its superiority in the
field. Thousands of installations have given a new
high in TV reception, especially in ultra-fringe areas.

Word of mouth has done the rest. TRIO’S plant capa-
city, taxed to the limit in an effort to supply the
amazing demand for the ZIG-ZAG ANTENNA
series, is being greatly expanded. Very soon now,
your ZIG-ZAG ANTENNA will be supplied, and

it's well worth waiting for.

ZIG-ZAG ANTENNAS have replaced every
known type of installation and TRIO is proud to
report that in EVERY instance the ZIG-ZAG AN-
TENNA has out-performed them all, even the tried

and true TRIO dual-channel yagi.

TV listeners are finding that with a ZIG-ZAG
ANTENNA they are no longer tied down to just
one or two channels, but are getting excellent recep-

tion on channels never seen before. ZIG-
ZAG ANTENNA is truly HOT on all
VHF channels.

TERRIFIC ACCEPTANCE

TV ANTENNA -

GREETS THE NEW
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TRIO ZIG-ZAG
I TV ANTENNAS

available in 8 different models, provide a new high in
all-channel performance for any areq, from metropolitan
to ultra-fringe. Tremendous gain, sharp directivity, excel-
lent match to 300 ohm line, sturdy vibration-proof con-
struction and fast, easy installation tells the rest of the

TRIO ZIG-ZAG ANTENNA story.
SEE THEM at your JOBBERS. WRITE for CATALOG.

These ZIG-ZAG ANTENNAS pro-
vide the ultimate in extreme Ffringe
drea reception. ZZ12L provides 12-
14 db. gain on Channels 2 thrv 6.
ZZ16H has a gain of 14 db. on Chan-
nels 7 thru 13, These antennas have
very narrow forward lobe, high front
lo back ratio, provide high rejection in
areas with co-channel interference.

Where maximum gain is nat necessaty
these narmal fringe model ZIG-ZAG
ANTENNAS are ideal. Model ZZ8L
hasa gain of 9 db. average an Channels
9Q thru 6. The ZZ8H providesan 11 db.
gain on Channels 7 thru 13. Forward
lobe patterns comparable to good
multi-element single channel yagi.

»

For near fringe area recepfion these
ZIG-ZAG ANTENNA models pro-
vide 8-9 db. gains on all ‘Channels 2
thrv 13. ZZ6L covers-Channels 2 thru
6 and Model ZZ6H covers Channels
7 thru 13, Both models have patterns
similarto those of cut to channel yagis.

These ZIG-ZAG ANTENNAS pro-
vide ALL CHANNEL reception with
only. ONE antenna bay, Model ZZ6A
is designed for near fringe area recep-
tion of all Channels 2 thru 13, with an
average gain of 9 db. Model ZZ4A
is for use in suburban.areas, providing
an average gain of 6 db, on all Chan-
nels'2 thru 13,

RADIO-TELEVISION SERVICE DEALER @
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VERTICAL DEFLEC

A complete,

comprehensive study of

SYNTEM

by

LEONARD LIEBERMAN

the vertical deflection

system as

currently used by leading manufacturers togeither with some practical
hinis about operation and servicing that c¢an he applied to meost TV sets.

he vertical sweep system is by and

large standardized throughout
the industry. Its circuitry is generally
straightforward. It is, however,
worth-while going into the operation
of the vertical systemn to understand
the causes of the troubles which occur
in the system.

The ¥CC TV Standards call for
the scene televised to be presented in
525 horizontal lines at the rate of 30
frames per second. In the interests of
better optical and electrieal operation,
this is done at the rate of 262} lines
per field and 2 fields per frame. The
lines operate interlaced. By this is
meant that during the 1st field all the
odd lines are scanned and during the
second field the even lines are scanned.
The vertical rate is 60 fields/sec.
(Fig. 1).

The function of the vertical system
is to move the starting position of each
horizontal line during each field
1/262.5 of the screen down from the
preceding line. This is accomplished
by varying the magnetic field created
by the vertical deflection coil. The
gystem must also be such that it can

AR

Solid lines represent scan.
Dotted lines represent retrace.

Fig. |—Interlaced scanning of TV
signal.
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be kept in synchronisin with the ver-
tical sweep at the camera.
The component parts of the vertical
system are:
1. Oscillator input
2. Oscillator
3. Oscillator output
4. Output amplifier
5. Deflection system.
Oscillator Input
The input to the vertical system
generally consists of a cascaded low

-

—"J.'N.‘.’I\‘AN\N‘I'\‘V'»N‘.D:I-

Fig. 2—Vertical oscillator input filter
and equalizing pulses.

pass filter whose cut-off is approxi-
mately 7-8 ke. The cascading permits
sharper diserimination of all frequen-
cies above the cut-off and conversely
increases the 60 cycle input. The fune-
tion of this filter is to by-pass the
1575 kes horizontal pulses and to
build the six equalizing pulses on the
vertical blanking pulse into one 60
cycle waveform (Fig. 2).
Oscillator

There are two general types of ver-
tical oscillators. They are the blocking
transformer oscillator and multivibra-
tor. Let us first examine the blocking
transformer oscillator. Fig. 3 shows

JANUARY, 1953
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Fig. 3—Typical blocking type oscil-

lator. Note use of feedback coil typi-

cal of conventional radio receiver
oscillator.

the generalized schematic of this type
of oscillator. With the cathode ground-
ed there is plate current flow through
the transformer primary. The induced
current in the secondary is, due to
the transformer action, 180° out of
phase. This current causes the coup-
ling condenser to charge positively.
This positive charge raises the grid
voltage. The grid voltage in turn in-
creases the plate current which causes
the grid to go more positive.

The result is that within a very
short time the plate reaches the cur-
rent saturation point. As this point is
being reached, the rate of current
increases drops. With this drop in the
rate of current change, the voltage
induced in the secondary starts drop-
ping. This, in its turn, reduces the
grid voltage and the previous condi-
tion reverses, The grid is rapidly
driven negative and then far beyond
the tube cut-off point. The tube re-
mains ent-off until CI charges through
R1 to the point where it starts con-
ducting. In this manner, the free-
running frequency of the system is a
funetion of the RC time of RI and C1.
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If this time is less than 60 cycles
the pulse fromn the integrator will ar-
rive just before the grid voltage gets
to the threshold of conduction. It can,
therefore, control the triggering of
the oscillator. In this way the firing
time of the oscillator is set by the
incoming sync pulse and is in syn-
cronism with the vertical system at
the transmitter (Fig. 4).

While the tube conduets (€2 dis-
charges through the tube to the value
of the plate voltage. When the tube
is cut off C2 charges to the supply
voltage through R2. The length of
time it takes to charge is a function
of the values of (2, B2 and the B+.

CONTROL OF VERTICAL
FREQUENCY BY
SYNC PULSES

SYNC PULSE

Fig. 4—Triggering of blocking oscil-
lator by sync pulses.

Multivibrator

Many sets use a cathode coupled
multivibrator instead of a blocking
transformer type oscillator (Fig. 5b).
The reason this systemn is used is that
it does not require the more costly
components of the other type. This
oscillator works as an R-C amplifier
with the output of one tube being fed-
back to the other. In general, the
multivibrator works as follows:

With no signal both tubes conduct.
If a signal is applied to the grid of
V1 (Fig. 5a), the amplified output is
applied in inverted phase to the grid
of V2. The inverted output of V2 is
then fed back to VI through CI1. This
feedback is now in phase with the
original signal. If this original signal
is negative, V1 is rapidly driven to
cut-off. When this occurs, the plate
voltage of VI rises to B+. This raises
the grid of V2. V2 then conduets fully.

C! which ig discharged at the nega-
tive potential of VI grid, charges
through RI. The RICI time deter-
mines when VI begins to conduct
again. When this occurs, the signal on
the grid is in the positive direction.
The feedback system amplifies this
signal to the point where the inverted
signal fed V2 drives this tube beyond
cut-off.

The previous condition which ap-
plied to VI, now applies to V2. The
RC time of £2C2 determines when V2
starts conducting. When RICI equals
R202, the wave shape is symmetrical,
that is the width of RICI pulse is the
sane as that of the R2C2 pulse. The
waveform illustrated in Fig. 5C is
of an asymmetrical multivibrator.

The oscillator frequency is a fune-
tion of R1R2C1(02. If this time con-
tent is slightly less than 60 cycles,
the syne pulse will be superimposed
on the RICI exponential curve and
would control the oseillator frequency.

In most TV sets, the variation of the
basic multivibrator used is the com-
mon cathode or cathode coupled type.
In this case, any signal on the grid
of V1 appears at the common cathode
of V1 and V2 in the same phase. Thus
a negative signal at the grid of V2
appears as a negative signal at the
common cathode. To the grid of VI
this appears as a reduction in bias
and V1 conducts more current. This
cathode current makes the grid of 72
more negative. This action continues
until V2 is driven to cut-off.

This condition continues until (1
discharges through B and B2. When
thig ocenrs, the opposite condition pre-
vails and a multivibrator pulse is
taken off the output. While this type
oscillator is less costly to manufacture
than the blocking oscillator type, the
values of the components are more
eritical and the tubes used should be
well balanced.

Vertical Amplifier Input
Peaking Network

In order for the current in the de-
flection yoke to have a sawtooth wave-
form, the waveform of voltage must be
a complex one. This is due to the
inductive characteristics of a coil. If
a pure sawtooth of voltage were fed
to it, the resultant current, due to the
consant rate of change of voltage
would tend to have an elliptical wave-
form. A squarewave in a pure induec-

‘tance would give rise to an exponeu-

tial current waveform which could be
utilized for a sawtooth. In this case,
however, the resistance of the coil
which is comparatively large would
cause the square wave to be super-
imposed on the exponential and again
give rise to a distorted waveform.
If, however, a sharp-sided pulse with
a sawtooth at the top could be intro-
duced, the resultant current would
have a sawooth characteristic. This
can be understood by the following
waveform analysis: The steep side of
the waveform contains a large high
frequency content. Therefore, the im-
pedance of the coil is much larger than

RADIO-TELEVISION SERVICE DEALER @

the rvesistor and the coil determines
the current waveform. When the top
of the pulse arrives, the impedance
of the coil drops and the resistor deter-
mines the current waveform. If the
top is a sawtooth, the result is a con-
tinuation of the coil sawtooth current

The waveform required is generated
in a peaking network (Fig. 6). This
network is created by taking €2 of
the oscillator and bringing it ‘o
ground through R3. The reason for
obtaining the required waveform lies
in the following condenser charac-
teristiecs: A condenser charging or
discharging current is of an exponen-
tial nature, therefore, the initial cur-
rent is very happy and decreases at an
exponential rate.

The result is that as C2 charges or
discharges, the heavy current causes
R3 to develop most of the voltage and
it is of a linear nature. As the current
decreases, the slope voltage is devel-
oped across C2. The length of the
straight line in the amount of slope
are functions of the values of C2, B3
and the B+ supply voltage (Fig. 7).
The slope (4) in Fig. 7 can, in some
sets, be a major cause of non-linearity.

Vertical Amplifier Output Circuit
The output tube is a pulse amplifier.
Tts bias is set so that when C2 dis-
charges,the tube is cut-off. This occurs
during blanking when the electron

(a)

Eg
1
CUT-CFF V,
Egz
CUT-OFF V,
Ry Cp (c)

EXPONENTIAL

Fig. 5—Typical multivibrator oscil-
lator with wave form caused by
assymetry.
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ULTRA Q-TEE

The sensational primary area
all-channe! UHF-YHF antenna
that employs patented® printed
2.83 circuit channel separators and
R uses only one transmission line.
UHF-VHF

don’t be
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ULTRA Q@-TEE Suburban
Operates similar  to Ultra
Q-Tee (above) but is de-
signed for all-channel VHF
and fringe area UHF.

VHF-UHF i
}< UHF LONG JOHN YAGI
’ Single channel eight-element

yagi for both primary and
fringe areas. Also available
in twelve-element Long Long
John with fiberglass boom.

UHF

p —
UHF COLINEAR S
High gain broad band fringe s
area UHF antenna. Four mod- .
els cover entire UHF range. N ==
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array with special stacking kit.
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UHF |
4

UHF "V"
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UHF antenna. Provided either
> plain or with Mighty Match

for use in combination with
present VHF antenna, using
single transmission line.
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ALL-CHANNEL @-TEE

The brilliant all-channel VHF
performer with patented*
printed circuit channel separa-
tors. Also may be stacked for
additional gain.

>x JC YAGI
< The original, most popular

and most pawerful five-ele-
ment yagi. Also available in
new low priced DC series.

YHF

LONG JOHN

The original eight-element high
gain single channel yagi. Also
the super high gain twelve-
element Long Long John. Both
series also available with econ-
omy-priced Delta Match.

Only VEE-D-X offers you a truly com-
plete line of performance-proven an-
tennas and accessories for every
area—every reception condition—
every possible combination of VHF
and UHF stations.

YHF

MIGHTY MATCH MM-30

A small device destined to
play a mighty role in combin-
ing VHF-UHF anterna systems
with a single transmission line.
Entirely automatic in opera-
0 b tion. Patented™

2,611.,086;

others pending. =

FREE!

UHF ANTENNA GUIDE
Already in its second print-
ing, this authentic guide to

% Antennitis—a present day epidemic of needless con-
fusion concerning UHF.-VYHF antenna installations.

THE LaPOINTE - PLASCOMOLD CORPORATION - ROCKVILLE, CONN.

Send UHF NAME o EE 3% .. .- BDEs S
Antenna Guide

UHF antenna systems tells , STREET. ............ e :
"how, what and where" for o O Send complete
every area. S VEE-D-X cataleg CITY. ... ... .. ZONE. .. STATE. .. .00 oo,
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Fig. 6—Peaking network which aids linearity of required wave form.

beam is retracing. The bias is such
that the pulse is amplified on the
linear portion of the Eglp curve. A
control is generally inserted in the
cathode circuit for this purpose.

The a-c plate load is a step down
transformer. The secondary of this
transformer should match the imped-
ance of the yoke back to the primary.
This must be so as to give the maxi-
mum distortionless power transfer.
The output tube can be a triode, a
pentode or a pentode so connected that
it is a pentode for d.c. and a triode
for a.c. This is accomplished by con-
necting a large condenser from plate
to screen.

Trouble Shooting the Vertical
System

The troubles occurring in the ver-

tical section can be listed as follows:

1. Height

2. Vertical linearity

3. Vertical frequency (hold)

4. Interlace

5. Foldover
Barring defective vertical oscillator
and output amplifier tubes, the fol-
lowing are the probable sources of
trouble.
I. INSUFFICIENT HEIGHT

A. check the B+. As the power
rectifier ages, the B+ tends to drop.
Many sets on the market especially
20" and 21" sets require virtually the
maximum design B+. Thus, ag the
set ages, it becomes impossible to fill
out the screen. If this is the case, the
only solution is to try a number of
rectifier tubes, until you hit a “hot
tube” which will give you more than
sufficient vertical sweep.

B. In many sets, in order to get
a sufficiently high B+, the vertical
gystem is brought back to the boost
voltage. In this case, check the boost
voltage and the damper tube. Also
check the isolating resistor for an in-
crease in value especially if it is less
than 1 watt.

C. Check the height control for
an open or intermittent point.

D. Check 02 for leakage or short.

20

2. LINEARITY

A. If non-linearity occurs, at the
time or shortly after a new vertical
output tube has been installed, try

Dotted lines
| A indicate slope
y which will

cause
non-linearity

COMPOSITE
VOLTAGE

l VOLTAGE
ACROSS R3

VOLTAGE
ACROSS C,

Fig. 7—Typical wave forms in various
parts of circuit.

several other tubes. This may be due
to operating conditions of the particu-
lar set, it may be difficult to get some
tubes to operate on the linear portion
of their Eglp curve.

B. Check the cathode by-pass

condenser on the output tube for leak-
age. If this condenser leaks, the de-
generative feedback will distort the
waveform.

C. Check the resistor and con-
denser values in the “peaking net-
work”.

D. If a new yoke has been in-
stalled, make sure that it is an exact
replacement for the original. The
reason for this is that the values of
L and R in the yoke, to a great ex-
tent, determine the other output cir-
cuit values. If an exact replacement
coil is not available and non-linearity
results, try the following: by means
of an oscilloscope, a resistor and con-
denser substitution boxes, try various
R and C combinations in the peaking
network. Connect the oscilloseope and
the boxes as shown in Fig. 8 Try
various combinations until the slope
(a) is linear.

3. HOLD

The vertical hold is a common
gource of service trouble. The causes
of hold troubles are numerous. Some
are outside the set, some outside the
vertical system and some are in the
vertical system itself. Most of the
trouble not in the vertical system
arigses from the line 4-4’, in the Eyg
curve in Fig. 4.

Tt can be seen that any pulses on
this line whose amplitude is high
enough can cause the vertical oscil-
lator to be triggered. This is the reason
that so much effort is made, circuit
wise, to present nothing but the syne
pulse to the integrator network. Since
this article is on the vertical system
and the other circuits have been dis-
cussed previously (RTSD September,
October and November ’52) we will
discuss only those troubles which
arise from defects in the vertical
system itself.

CONDENSER .
SUBSTITUTION BOX ;

FE====1=—"""" a

I i

i : 3 I

Z |

t/ Wb N\

-l Yo el !

(U P 2

RESISTOR
SUBSTITUTION BOX

0009

(Continued on page 49)

il
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O VERT.
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Fig. 8—Method of compensating for poor linearity if exact replacement yoke
is not available.
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PRESTIGE of the Buss Name and
PROTECTION of BUSS F“SES means

PROFIT For You.....

For more than a third of a century
BUSS has lead in the research, design and
development of fuses for electrical protection.
To maintain this standard of unquestioned high
quality, each and every BUSS fuse for the
electronic field is tested in a highly sensitive
electronic device that rejects any fuse that is not
correctly calibrated — properly constructed —
and right in all physical dimensions.

The complete BUSS line makes it easy and
cconomical for you to select the fuse that is right
for any requirement. Choose from Dual-Element
(Fusetron slow blowing fuses), Renewable, and
One-Time types which are available in all stand-
ard sizes, and many special sizes and designs.

BUSSMANN Mfg. CO., Division McGraw Electric Company
University at Jefferson, St. Louis 7, Missouri
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The BUSS Trade-Mark Helps Insure Your
Profits and Goodwill
You'll never be bothered with irritating,
profit-consuming kicks and comebacks—because
BUSS is the Known line, and people won’t
blame their troubles on fuses you furnished
them. Thus the BUSS Trade-Mark protects your
profits and goodwill.
/

é M TO MAIL THIS

HANDY COUPON TODAY!
- ftl N N EE D N D D D G MR BN BN BN SN BN OB 68 a8 =

1 BUSSMANN Mfg. Co. (Division of McGraw Electric Co.)
1 University at Jefferson, St. Louis 7, Mo. SD 153
@l Please send me bulletin SFB giving the facts on

1 BUSS small dimension fuses and fuse holders.

§ Company........ .
1 Address

= City & Zone....

. StatC e 153
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PART 4

In this installment we comsider tone controls.
and theory of all types curremnily

operation

YoUk

e

The
in wuse

are completely discussed and evaluated.

1 MEG
— 1w~
o1
1
.00001 wEe,
1 MEG e ~
HIGH- ! e -
M\ ) IMPEDANCE : BOOST
SIGNAL 80OST T T
RE BASS
TREBLE ATTENUATEl
ATTENUATE l %
L
Fig. |—An example of R-C network control used by many manufacturers of

medium and low priced equipment.

Our examination of current theory
and practice in the circuits which
come in front of the power amplifier
in high quality audio systems went
into details of phono preamps and
compensation in the last installment.
This month we will take up tone con-
trols. This arrangement follows the
electrical path of the signal—after the
program source or signal has been
selected (and, if it’s a low-level mag-
netic phono pickup, amplified and
compensated), it is usually further
modified by bass and/or treble con-
trols.

Dual tone controls which allow
either boost or cut, and which act in-
dependenetly, are standard facilities
in almost all high-fidelity home sys-
tems today. It is true that there are
some engineers who believe that, ex-
cept for record compensation (see
previous installment on the need for
this, and how it’s accomplished), the
entire amplifying system should be
as nearly flat over the whole audio
frequency range as possible.

While this approach has some at-
tractions, it assumes that there are no
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deficiencies in the associated equip-
ment, and that playback conditions
are perfect. It requires flat program
material, and most program material
just isn’t flat. It ignores the fact that
most rooms have their own frequency-
selective characteristics. That is, the
coefficients of absorption of listening
rooms vary considerably, in addition
to being much different from those of
the concert hall. Finally, various lis-
teners will want to hear more treble,
less bass, etc., than other listeners.
These and other considerations point
to the need for variable bass-and
treble boost-and-cut. Not to be over-
looked is the simple fact that many
people like to have plenty of dials
to twist. Many high-i addicts are
gadgeteers, and will invariably choose
the system with the most knobs.

Therefore high quality systems for
sale to the public must have dual tone
controls. Naturally, the amplifier
whose controls seem to the customer
to have the most flexibility—the great-
est amount of effect on the sound—
will usually be the amplifier pur-
chased.

RADIO-TELEVISION SERVICE DEALER @
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by CHARLES B. GRAHAM

Treble Roll-off Controls

Until a few years ago most “tone
controls” consisted simply of a po-
tentiometer from the plate of a con-
venient voltage amplifier, with a con-
denser in series at the plate or
ground end of the control. This pro-
vided a limited amount of control in
the form of treble roll-off. Early sets
were always deficient in bass response,
so most radios and phonographs were
usually operated with the tone con-
trol turned all the way down—maxi-
mum treble attenuation. This custo-
marily decreased the overall volume
level noticeably, so that the volume
control had to be readjusted every
time the “tone” control was reset.

These simple R-C' networks could
be designed to start the roll-off action
at any place on the frequency re-
sponse curve, depending on the size
of various circuit constants including
the control and the condenser, but
the rate of slope was always less than
6 db-per octave.

Gradually a few designers worked
out circuits which varied the amount
of feedback over two or more stages,
to produce either treble cut or bass
boost. These circuits were more satis-
factory than previous simpler ones
because they gave a wider range of
control than did the simple variable
R-C roll-off. But they reduced the
overall amount of feedback available
for other purposes, and often even
introduced regeneration and serious
transient and phase distortion, since
almost always there were two or even
more E-C networks included in the
feedback loop.

The effect of the treble roll-off
usually started at 1000 cycles, which
has remained a popular midpoint.
(Some engineers have favored lower-
ing this point to &00 cycles, and a
few even raise it.)

Degenerative Feedback Controls
For some years the most effective

tone control circuit, and the one most

widely employed, was one in which

JANUARY, 1953
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Fig. 2—Boost or attenuation losser networks. When controls are at mid or
"flat" position gain is the same at all frequencies.

a resonant iron core choke was used
with ganged dual potentiometers in
a degenerative feedback circuit. The
pots moved the inductance (and a
matched capacitance) variously into
etther the plate ecircuit or into the
cathode circuit of a voltage amplifier.
This dual tone control circuit was
widely enough used to draw attention
to the consumer satisfaction inherent
in using dual separate controls.

This circuit was too costly for in-
corporation into many commercial
radio-phono consoles, and it was too
sensitive to hum pickup for it to be
successfully unsed by most amateur
constructors. Thus, even though it is
today available in improved packaged
versions, it has given way to dual R-C,
boost-cut controls.

There have been a great many ecir-
cuit configurations designed which
use R-C combinations to give the
listener a choice of bass boost, bass
attenuation, treble boost, or treble
attenuation. All of these require that
the amplifier have at least one added
stage of voltage amplification. The
amount of gain restored by the am-
plifying stage helps determine the
maximuin amount of boost afforded
by the controls.

A comparatively effective circuit
which is typical of the approach used
by manufacturers of low and medium-
priced equipment is shown in Fig. 1.
Both boost and attenuation are pro-
vided for both treble and bass, but
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the amount of boost is about 10 db
maximum,

R-C Controls

The most complex of the dual
controls which employs only RC
combinations (except the tapped, or
step type controls, which are discussed
below) is the separate channel, or
three channel type. In this approach
the signal is amplified to a medium

level (most modern tone controls are
inserted just before the gain control,
which is at the front of the basic
power amplifier, where the level is
about .25 to 1.5 volts average) then
split off into three separate channels.

One channel is fed straight through
to a mixing point while each of the
other two channels is fed through
a separate variable R-C network,
amplified, and then all three signals
are combined at the mixing point.
Sometimes the amplification takes
place only after recombining the three
gignals, but this requires the use of
more resistances to isolate the bass
and treble channels from interaction.
These isolation resistors cut the level
down again, requiring more gain, so
the best practice seems to be to
amplify before mixing the three
channels together again.

Probably the most widely employed
dual tone control circuit in use to-
day, in numerous variations, is one
which was first publicly described
four years ago.* This system had been
used in a few amplifiers previous to
that time, but since then it has been
incorporated into all but a very few
of the very best high-fidelity ampli-
fiers on the market. Other top-quality
amplifiers use the separate channel
gystem, mentioned above, or the
step-type controls, shown in Fig. 5,
and described below.

L-C Resonant Controls

In addition to the types of tone
controls which are diagramed and
discussed here, there are certain ones
employed largely in professional re-

Fig. 3—A high quality amplifier incorporating dual tone controls. This is a
typical Hi-Fi unit used in home installations.
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Fig. 4—Comparison of response curves for amplifier in Fig. 5 (right) and Fig. 2 (left).

cording and broadcast work which
have resonant I.-C circuits. These
are very costly, and generally cor-
respondingly effective. The most elab-
orate of them not only allow vari-
able boost and ecut, but allow the
operator to choose the points where
the maximum boost or attenuation
in both treble and bass (remember
that with resonant L-C circuits very
definite “humps” and “dips” can be
created in the response curves, instead
of the more gradual slopes of R-C
circuits).
R-C Networks

In the continuously variable dual
tone control circuit which we are
considering (as the prototype most

commonly approximated in today’s
amplifiers) the boost or attenuation
action is caused by the insertion of
losser R-C networks. (Iig. 2). When
the controls are in mid-position, or
“flat”, the gain of the tone control
stage(s) is the same at all frequencies.
When the bass control is at its maxi-
mum boost position the arm contacts
the top of the pot. In this position
C1 is effectively shorted out, and the
.02 condenser has its maximum effect
on frequencies from about 800 cycles
up, thus giving maximum bass. When
the arm is turned downward the
smaller condenser CI becomes effec-
tive and the network passes less and
less of the bass to the grid of V2

and more and more bass directly to
ground. Treble boost is maximum
when the arm of RI is at the top of
the treble losser network. Note the
capacitor (2, which is used to over-
come the capacitive shunting effect
(to chassis) of the entire treble net-
work. This very small condenser feeds
enough treble directly to the grid of
V2 to compensate somewhat for the
shunt losses. B4 is simply an isolating
resistor which reduces the interaction
of the two losser networks on each
other to the point where it is unim-
portant. Many circuits omit it. Some
designers separate the treble and bass
networks from each other by placing
[Continued on page 54]
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Fig. 5—Amplifier using "step" type of tone controls. Note two section losser network arranged in bridge T type

filter. This type gives excellent results.
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MATTHEW MANDL

(Author of Mandl's Television Servicing)

L AUDIO

The rebirth of Hi-Fi audio has made the TV listener audio conscious. The
application of push-pull circuits is a must in the newer TV receivers. This

discussion of push-pull audio is timely

EVERAL manufacturers have in-
corporated push-pull audio sys-
tems in their receivers during the
past few years. In most instances,
however, usage was confined to the
larger console television receivers
with TV, FM and phonograph com-
binations. With the current interest
in high-fidelity audio, manufacturers
generally have improved audio systems
in their latest receivers and for this
reason push-pull ecircuits will be
found more often.

Older console radios in the higher
price range usually incorporated push-
pull audio output amplifiers but with
the advent of television this excellent

circuit was pushed into the back-
ground. Early television receivers
were expensive and in order to keep
costs down manufacturers sacrificed
sound quality in favor of the picture.
At the same time the small confines
of the over-crowded table model tele-
vigion receivers prevented the use
of large cone loudspeakers. Thus,
the newcomer into the service field
rarely encountered push-pull, while
the old-timer found himself forgetting
basic principles and also forgetting
many of the short-cuts in push-pull
servicing he once employed. The de-
cline in sales of console radios in favor

of television and the smaller table

and reviews circuit details anew.

radic and FM combinations also
meant fewer encounters with push-
pull amplification. For this reason
some of the basic factors of push-pull
circuitry are reviewed here in con-
junction with an analysis of common
troubles and servicing procedures.
Advantages

In virtually all instances push-pull
audio circuits in television, radio, or
high-fidelity phonograph amplifiers
are operated Class A. This means that
there is d.c. flowing in the plate cir-
cuits of the tubes even without signal
input. The tubes are operated on the
flat (linear) portion of their charac-
teristic curves to minimize harmonic

INVERSE FEEDBACK

R13

VIA
V2 12AXT
AUDIO AMP

VOLUME
CONTROL

1200

vig
Yo 12AX7

PHASE
INVERTER

—

T0
VOICE
coit

Val

l+170\/,

Fig. |—GE Model 24C101 with push-pull audio and dual triode phase inverter.
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distortion, and the input grid signals
should not drive the grids positive.
When the latter occurs, the grids
draw current and distortion is devel-
oped.

The balanced arrangement of push-
pull and the characteristics of its de-
sign are such that even harmonic dis-
tortion is reduced to a considerable
extent over single-ended operation.
For this reason the push-pull system
delivers more than twice the undis-
torted power of a single tube of the
same type. Besides this increases in
audio quality, the opposing flelds of
each half of the output transformer
primary tend to cancel and thus re-
duces core saturation.

Signal currents are opposite in
phase in the two push-pull tubes, thus
their combined effect cancels out from
the center-tap of the output trans-
former primary. The current flow
from this point on through the power
supply and back to the cathodes is,
therefore, relatively free of signal
energy and thus feedback via power
supply coupling to other stages is
minimized. For the same reason hum
currents caused by poor filtering in
the power supply do not readily find
their way into the push-pull circuit
and less hum is heard from the
speaker.

Commercial Types

A typical push-pull audio output
amplifier system is shown in Fig. 1.
This is used in the General Electric
Model 24C101 series television re-
ceivers. The signal from the sound
detector is impressed across the vol-
ume control, B2. The R-C network
in the volume control, RI and CI,
is the bass compensation circuit. This
is an equivalent bass-boost for the
lower settings of the volume control
and compensates for the ear’s decline
in sensitivity to bass notes at low
volume audio levels. -

A dual-triode 12AX7 tube is used
as a combination audio amplifier and
phase inverter. The cathode of the
first section (audio amplifier) is not
by-passed to prevent loss of inverse
feedback signal from the output trans-
former. Inverse feedback minimizes
tube noises and distortion. By feeding
back a portion of the output signal
out of phase with the input signal a
better quality audio output signal is
produced. Such degenerative feedback
can be from 5 to 25 per cent with
greater benefits at the higher values.
The greater the feedback, however,
the lower the total power output. If
the feedback resistor opens (RE13)
more audio output will be available,
but quality will suffer by comparison.

Push-pull tubes require a well-bal-

RADIO-TELEVISION SERVICE DEALER @

anced circuit for proper operation.
This means that the plate voltages
should be identical for each tube,
and the resistors in the control grids
and screen grids should be equal in
value. Tolerances of 5 and 10 per cent
are permitted, though the greater the
difference the poorer the tonal quality
produced by the amplification process.

he grid of one push-pull tube must
receive its input signal 180 degrees
out of phase with respect to the sig-
nal applied to the other. For this
reason some form of phase inversion
(phase splitting) must be employed.
In Fig. 1 this consists of a triode
inverter, with the plate circuit fur-
nishing the signal for V2, while the
cathode circuit provides a signal to
the grid of V3 of opposite phase. (The
signal voltage across the cathode is
180 degrees out of phase with that at

The 6W6 type tubes used in the
push-pull circuit are beam power
pentode type amplifiers. This type of
tube is also found in the vertical
sweep output amplifiers of television
receivers.

Separate Phase Inverter Type

Fig. 2 shows another push-pull
system used in television receivers
(Admiral 204I) chassis with 4KI
radio tuner). Here, a separate tube
is used for getting the necessary phase
inversion for the push-pull grids.
This has an advantage, because the
gain of the first audio amplifier
(68J7) is not diminished by the ne-
cessity for a high value cathode re-
sistor with its consequent degenera-
tive effect.

The phase inverter tube is a 68Q7,
chosen for its high mu. The two diode
plates are unused. The grid signal

6SJ7
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Fig. 2—Admiral Model 20A1 with separate tube inverter.

the plate, but in phase with the input
signal voltage at the grid of the phase
inverter as shown.) Low value resis-
tors are used at the control grids and
screen grids to minimize parasitic
oscillations (RI14, R16, R17, and R18).
The capacitor across the push-pull
plates (C8) reduces undesirable high
frequency signals which might pro-
duce squeals or whistles. It also serves
to decrease the primary impedance
for the upper tonal range of frequen-
cies. At higher frequencies the reac-
tance of the primary rises and this
would tend to amplify the high fre-
quency tones more than the low. The
shunting capacitor has a decreasing
reactance at higher frequencies and
tends to compensate for the increasing
reactance of the transformer primary.
If this capacitor opens the sound out-
put will be harsh and strident, with
the tendency to produce high pitched
whistles.

JANUARY, 1953

for the phase inverter is derived from
the junction of three 470,000 ohm
resistors. The output of the inverter
feeds the grid of the lower push-pull
tube via (6, the coupling capacitor.
This is a self-balancing type of phase
inversion which works exceptionally
well and has been referred to as the
“floating paraphase” phase inverter.

Inasmuch as the grid signals at
V3 and V4 are opposite in phase, one
might assume they cancel at the junc-
tion of RB6 and R7 and thus produce no
voltage for the grid of V2, the phase
inverter. This cannot happen, how-
ever, for if no signal arrives at the
grid of V2, the tube would produce
no output and the grid of V4 would
receive no signal. If the grid of V4
had no signal there would be no out
of phase opposing voltage to cancel
out the voltage at the junction of K6
and R7. In such a cage V2 »ould get

[Continued on page 51]
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Fig. |—Elementary bridge circuit of
four resistors in parallel.

ONVENTIONAL VTVM’s often

do not utilize the full sensitivity
possible from the tubes employed be-
cause of the unbalance, instability,
and lack of linearity inherent in oper-
ating the tubes at high plate currents
necessary for high sensitivity.

The elementary bridge circuit con-
sists of four resistances arranged in
series parallel as shown in Fig. 1. The
potential difference across the bridge
is expressed by the equation:

R2+AR
1+ Rp+aR

- __RY )
Rl R2

AE = Ein(R

The curve E vs B2 (Fig. 2) shows
that as R2 is increased, E approaches
0 volts asymtotically and maximum E
occurs at B2 = 0. This indicates that
in order to obtain high sensitivity in a
bridge circuit which uses vacuum
tubes for two of the arms, the tubes
should have very low d-c resistance;
i.e, low tube drop at their operating

Design of

LM TUBE

ratings sufficiently high to allow them
to be operated with low resistance
plate loads.

The conservatively designed Hytron
type 12A4, while primarily intended
as a vertical output tube in television
receivers, is well suited to VT'V M serv-
ice because of its high perveance and
uniformly small grid current. Sensi-
tivities 15 to 20 times that of con-
ventional tubes and circuits can be
achieved with the simple arrangement
shown in Fig 3.

The low value cathode resistors
allow each tube to pass approximately
5 ma., a relatively high value for
VIVM bridge tubes. The grid cur-
rent which usually attends such oper-
ation of a vacuum tube is balanced
out in the center-tapped divider net-

UNING THE NEW

Ry ———————>

Fig. 2—Curve showing E vs. R2 indi-
cating that as R2 increases E
approaches O.

work. High plate current operation
of the Hytron 12A4 makes possible &
sensitivity of 0.5V full scale on a
0-1 ma. meter, with stability compar-
able to that of less sensitive designs.

o0 ||

6ALS

—_— 1:1

TRANSF.

Fig. 3—Simple, sensitive VTVM using 12A4 tube. High sensitivity and simplicity
point, and, in addition, dissipation make this an ideal instrument.
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a¢ Sendilive

VOLTMETER

HYTRON 12AH TUBE

INPUT

Fig. 5—Divider network with cathode
and grid circuits switched together.

The resistance between grid and the
common cathode return is kept equal

by using an ordinary ganged switch
with two wafers; one used for the
cathode return and the other for the
high grid input. The divider chain is
somewhat unique in that it must be
arranged to give the desired ranges;
also, keep the common cathode re-
turn midway in resistance between the
two grids. It can be accomplished for
any divider network by using two
resistances which total up to the value
of each original divider resistance.
The resistor nearest the high grid
should have a value half that of the
total remaining in the divider below
the tap tied to the high grid. An exam-
ple of such a divider is shown in Fig. 5.

The Hytron 12A4’s operate very
gatisfactoriily with an heater supply
of 5.5V. Use of this reduced heater
voltage extends life considerably and
increases the stability of the ecircuit
in general.

Only the d-¢ bridge portion of the
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Fig. 4—Usual type VTVM divider and cathode type divider. Both are used

in the present circuit.
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Typical Characteristics:

Heater voltage
Heater current
Plate potential

12.6 or 6.3 volts
300 or 600 ma.
250 volts

Grid potential -9. 0 volts
Amplification factor 20
Transconductance 7800 umho.

Plate current
Grid voltage for cutoff (Ey,

21 ma.
500v) -33 volis

Fig. 6—Base layout and operating
characteristics of Hytron 12A4 tube.

circuit is shown since this is the basic
foundation of most vacuum tube volt-
meters. Peak-to-peak or r.ms. read-
ing diodes for a-c¢ scales and an addi-
tional divider for the ohmmeter scales
could easily be added to the basic
circuit.

A constant input resistance of 10
megohms can be maintained through
all ranges and the source resistance
of the voltage makes practically no
difference in the reading obtained.

No difficulty was experienced from
the use of the power supply above
ground; ordinary power transformers
have sufficient insulation resistance
for this purpose.

The Hytron 12A4 ig a high perve-
ance medium-mu triode with the nine-
pin miniature comstruction. Its tube
base connections are shown in Fig. 6.
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SPEED

SERVICING SYSTEMS
4th INSTALLMENT

Notes On Identification And Indexing

RCA uses the same cabinet model names for different In its “21” series, Adwniral uses two basic and similar
types of chassis. To properly look up service information chassis; one with, and oune without keyed a.g.e. In the
on RCA TV receivers it is suggested that the technician future, models using keyed a.g.c. will be designated as
refer only to the chassis number stamped on the skirt of “31 series-kage”. The previous cumulative index does not
the chassis. differentiate between the two, however, the card title does.

INDEX FOR THIS ISSUE

Mfr. Model Section Affected Page Card No.
Admiral 20A-1 Pix 31 20-1
Admiral 20A-1 Sound 31 20-2
Admiral 20A-1 Syne 31 20-3
Admiral 20A-1 Sound 32 20-4
Admiral 20A-1 Raster 32 20-5
Admiral 20A-1 Raster 32 20-6
CBS 700-10 Raster 33 A-1
CRBS 700-10 Pix 33 A-2
CBS 700-10 Pix 33 A-3
CBS 700-10 Pix 34 A-4
CBS 700-10 Pix 34 A-5
CBS 700-10 Syne 34 A-6
Emerson 120118 Pix 35 E-1
Emerson 120118 Pix 35 E-2
Emerson 120118 Pix 35 E-3
Emerson 120118 Pix 36 -4
Emerson 120118 Pix 3 -5
omerson 120118 Pix 36 E-6
Sentinel 112-1 Raster 37 412-1
Sentinel 112-1 Raster and Pix 37 412-2
Sentinel 112-1 Raster 37 412-3
Sentinel 412-1 Pix 38 112-1
Sentinel 1121 Raster 38 112-5
Sentinel 412-1 laster 3 412-6
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Radio-TV Service Dealer Yides Speed Servicing Systemi© Data Sheets

Mfgr. Admiral Chassis No, 20A-1, 20B-1, 21A-1

Card No. 20-3
Section Affected: Sync
Symptom: Split framed pix—improper vertical sync.

Cause: Component failure.

What To Do:

Replace: C411 and C412, .001 coupling condensers
(leaky).

JANUARY, 1953

% 6SN7GT
Card No. 20-1 AiERT.OSQ
V401 A
Section Affected: Pix 05 INSERT
400v. ,
Symptom: Retrace lines visible in low signal areas ___l(_‘ /
with brightness control turned up. L
[}
[}
Reason For Change: To remove retrace lines. BRIGHT- | ; —/\)
NESS :
\l 1
What To Do: 270K fo—
12 W, @ /
Install: 270K-15 watt resistor in series with pin 2 VWV
(grid) of CRT and junction of C313 and R325A
R327. R408
. 812K
05 uf - 400 volt condenser between pin 2 c313
(grid) of CRT and junction of C405 and .05
R408. = 1
6ALS5
reos RATIO DET
Mfgr. Admiral  Chassis No, 20A-1, 20B-1. 21A-1 T _L veos
Card No. 20-2 T
J 1
:: Section Affected: Sound D
Symptom: Noise in volume control. 150
4 AWy INSTALL M201
Reason For Change: To remove DC flowing through PLUG
control. 27K
What To D % ‘V—J\/\/\i/vﬁ R211
al o {+ 24 >
Ay
Install: 05 uf - 600 volt coupling condenser 63‘154 -t 250K ]
(C214) in series between junction of 27K 400 V.
resistor and C204 and terminal of volume ’
control R212A4. H
ca204
.002
Yo 6SN7GT
SYNC INV.
Mfgr. Admiral Chassis No. 20A-1, 20B-1, 21A-1 V4018

ca412

carn
¥

6ALS

HOR. SYNC
DISCRIM.
v404

001

O]

LAY
.001
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Radio-TV Service Dedler Yides Speed Servicing Systemi® Data Sheets

6AUG Mfgr. Admiral Chassis No, 20A-1, 20B-1, 21A-1
70 AG.C
TUNER V305 Card No. 20-4
T ®
Section Affected: Sound
L Old Connection Symptom: Weak sound in high signal strength
o et S A areas. All other possibilities of defec-
w ! 1' tive sound system checked.
© : New ]
: Connection | gay47 Cause: Too much a-g-c.
‘ What To Do:

Disconnect : Green wire (AGC) from tuner going -
to junction of K447 and R303 and
connect this lead to junction of R303
and R308.

Mfgr. Admiral  Chassis No, 20A-1, 20B-1, 21A-1
6W4 Card No. 20-5
DAMPER
H%g_%gﬁ,w va408 Section Affected: Raster
V406
@ Symptom: Insuihcient width.
b Reason For Change: To increase sweep voltage.
I | I . (Later chassis contain these
changes.)
82 l c424 @ What To Do:
Replace: 6300 ohm damping resistor (between pins
— 3 and 5 of 6 W4) with 7500 ohm 25 watt
resistor.
C424 0.1 »f cathode by-pass condenser
with 0.2 uf-200 V. condenser.
€1 -~ REPLACE WITH Mfer. Admiral  Chassis No, 20A-1, 20B-1, 21A-1

.05-600V.

Card No. 20-6

Section Affected: Raster

Symptom: No raster, sound OK.

Cause: Component failure.
What To Do:

Replace: €311 with .05 uf - 600V. condenser.
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Mfgr. CBS  Chassis No. 700-10
Card No. A-1

Section Affected: Raster
Symptom: No vertical sweep.
Cause: Component failure,
What To Do:

Replace: R48 vertical output load resistor with a
3.3K-2 watt resistor.

Sheets

12BH7
VERTICAL
OUTPUT

R48

AW AWA— 00000

Mfgr. CBS  Chassis No. 700-10
Card No. A-2
Section Affected: Pix

Symptom: Variations in pix gain with changes in
pix or station,

Reason For Change: AGC modifications.
What To Do:

Change: C6 from 0.1 uf to 0.25 uf (Fig. 1).
C9 from .005 uf to 22unf. (Fig. 1).

Add: 270K-%% watt 109 resistor between the
CRT cathode and the arm of the bright-

ness control. (Fig. 2).

]

BRIGHTNESS
CONTROL
—_—

Mfgr. CBS  Chassis No. 700-10

Card No. A-3

Section Affected: Pix

Symptom: Horizontal foldover.

Reason For Change: Iniprove time constants.
What To Do:

Change: €61 from .005 uf 600 volt to .01 uf 600
volt.

RADIO-TELEVISION SERVICE DEALER @  JANUARY, {953

6ALS

HOR. A.F.C. DISCR.
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Radio-TV Service Dealer Video Speed Servicing Systemi® Data Sheets

DAMPER

Ub

HOR.LIN,
— OO ——4

C62 ‘oo €50

i CENTERING

-
o

A\

I

6AU6
3rd. I.F

®

6ALS5
A.G.C. DET.

12BH7 6ALS
HOR., DISCR.
o, Vi3 @
= e
R32 1
—AAMAN R34

c14 lJ'

L

CONTRAST
CONTROL

—

.

34

Mfgr. CBS  Chassis No. 700-10

Card No. A-4

Section Affected: Pix

Symptom: Horizontal non-linearity.

Reason For Change: Improve horizontal linearity.

What To Do:

Change: €62 from 0.1 uf. to .05 uf- 600 volt .
C50 from 025 uf. to 25 uf- 12 volt elec-
trolytic.

Mfgr. CBS  Chassis No. 700-10
Card No. A-5
Section Affected: Pix

Symptom: Insufficient contrast range.

Reason For Change: Vary the amount of a.g.c. to
the I-F’s,

What To Do:

Change: R10 from 2.2 meg. to 1 meg.
R76 from 1 meg. to 3.3 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>