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( e A High voltage surges due to inequalities of heater warmup time

€% previously have limited the most effective use of “‘series connec-

tions” of tube heaters in TV receivers. The new Raytheon “‘Series

, String’’ Tubes — now used by many leading set manufacturers —
virtually eliminate heater burnouts, permitting the use of this type
of circuitry which results in lighter, more compact receivers.

Raytheon helped set manufacturers solve this warmup problem,
by designing a new line of “‘Series String’’ Tubes which feature
tightened controls on heater warmup, identical current value and
a heater stability so improved that heater burnouts from warmup
surges are rare. By narrowing the tolerances on heater wire to
one-third of the former specifications and improving heater coat-
ing techniques this has been achieved. This important advance
plus Raytheon’s thorough knowledge of every aspect of tube
Construction guarantees the superior quality of Raytheon “‘Series
String’’ Tubes.

\ o0 Tl

RAYTHEON 3ALS RAYTHEON 3AU6 RAYTHEON 3BCS RAYTHEON 3BN6 RAYTHEON 3CBé6
is a heater-cathode type is a heater-cathode type, is a heater-cathode type- is a 7-pin miniature, heater- 15 a heater-cathode type
double diode of miniature sharp cutoff pentode of minia- sharp cutoff pentode, of min- cathode type, sharp cutoff sharp cutoff pentode of min-
construction. Its principal ap- ture construction designed iature construction. Used as pentode. Designed to perform iature construction designed
plication is as a diode detec- for service as a high-fre- an RF amplifier and as a high- the combined functions of for use as an intermediate
tor, automatic volume control quency amplifier in radio and frequency, intermediate am- limiting and frequency dis- frequency amplifier, operating
rectifier, or as a low current television receivers. plifier. crimination in FM and TV re- at frequencies in the order of
power rectifier. ceivers. 40 megacycles, or as an RF

amplifier in VHF Television
Tuners.

RAYTHEON 5AMS8 RAYTHEON 5ANS RAYTHEON 5J6 RAYTHEON 5U8 RAYTHEON 6S4A

is a diode pentode of minia- is a medium-mu triode and a is a heater-cathode type, is a heater-cathode type tri- is a heater-cathode type
ture construction designed for sharp cutoff pentode of min- double triode of miniature ode-pentode of miniature con- medium-mu, high-perveance
use as a video detector and iature construction designed construction designed for struction designed for use as triode of miniature construc-
{F amplifier in television re- to perform combined func- mixer applications. an oscillator mixer. tion for use as a vertical de-
ceivers. tions of a video detector or IF flection amplifier in TV re-

amplifier and sync¢ separator. ceivers,

RAYTHEON 6SN7GTB RAYTHEON 7AU7 RAYTHEON 12AX4GTA RAYTHEON 12BH7 A RAYTHEON 12BKS

is a dual triode designed for is a heater-cathode type is a heater-cathode type di- is a heater-cathode type is a miniature beam power
use as a combined vertical os- double triode of miniature ode designed for use in Hori- medium-mu double triode of pentode designed for use as a
cillator and vertical deflection construction designed for use zontal frequency damper miniature construction de- power output tube in radio
amplifier in television re- as a resistance coupled volt- service in television receivers. signed for use as a vertical de- and TV receivers.
ceivers. age amplifier, phase inverter, flection amplifier in television

horizontal deflection oscilla- | receivers employing “Series

tor or vertical deflection os- String"” heater designs.

cillator-amplifier in television

receivers.

RAYTHEON 12BY7A RAYTHEON 12L6GT RAYTHEON 12W6GT Ask your qu'heon Tube Distributor
is a heater-cathode type | is a heater-cathode type is a heater-cathode type
pentode of miniature con- beam pentode power ampli- beam pentode designed for about these and other new Raytheon
struction designed for use as fier. Generally used as an out- service as a verlical deflec- % . P
3 video amplifier. put tube in ac-dc receivers. tion amplifier in TV receivers Series anng Tubes.

having a relatively low B sup- E

ply voltage.

RAYTHEON MANUFACTURING COMPANY
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Why it’s Good Business
t

0
Standardize on BUSS FUSES

e
Manufacturers and service organizations in increas-
ing numbers are standardizing on BUSS fuses because
. . they know, from their own experience, that BUSS
fuses give dependable electrical protection under all
service conditions.

In fuses, unfailing dependability is so necessary —
for the fusc alone protects when there is trouble on the
circuit. And just as important, a fuse should never give
a “false alarm™ by blowing needlessly.

To make sure that BUSS fuses maintain their 40 year
old reputation for highest quality, every BUSS fuse
normally used by the Electronic Industries is tested in
a sensitive electronic device that automatically rejects
any fuse not correctly calibrated, properly constructed
and right in all physical dimensions.

BUSS fuses sell and stay sold

Buyers readily accept BUSS fuses. The millions and
millions of BUSS fuses used in home, farm and industry
over the past 40 years have established their reliability
and unquestioned high quality. And, of course, the
trouble-free service of BUSS fuses means fewer “kicks”
and call-backs to cut away profits . . . Your goodwill,
reputation and profits are safeguarded when you
standardize on genuine BUSS fuses.

Makers of a complete
line of fuses for home,
farm, commercial elec-
tronic and industrial
uscs.

For More Information AL A Nbidd
Mail this Coupon Y ey, e

---‘:----m---smw-

] =
[ ] BUSSMANN Mfg. Co. (Div. McGraw Electric Co.) ]
" University at Jefferson, St. Louis 7, Mo.  sn.1231 i
" Please send me bulletin SFB containing facts on BUSS &
small dimension fuses and fuse holders.

B 4
[ | Name ... Title oo |
L] COMPANY s |
. Address. :
[ |

. City & Zone. .o State. oeiees 1258 =
EEEEEESNSEE®SDN®END®GNRNEERESNSESR



YOUR ELECTRONIC
EQUIPMENT

Demands High]y Specialized

X‘%& THE MANUFACTURERS
) AND SERVICE MEN
fﬁm |

WHO SERVE BEST

WIREMAKER FOR INDUSTRY
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Lost Opportunities—Lost Dollars

Having been associated with professional serv-
icemen for over 25 years I fully realize that most
are much more service than sales-minded. By that
I mean that the average serviceman will tackle
with glee any repair job regardless of the difficulty
involved whereas only “exceptional” servicemen
make it their standard practice to try to sell some-
thing more than mere service—things like antenna
rotators, long-play needles, portable battery sets,
or that second TV set for the customer’s bedroom.

For example, all servicemen will repair faulty
record-players or they will replace defective cart-
ridges whenever a customer asks to have such jobs
attended to. But, does the average serviceman,
having finished repairing a receiver, make it his
standard practice to ask his customer leading,
sales-pointed questions such as: “How is your
record-player working?” — or: “How about letting
me install a new, more efficient TV antenna or
rotator so you’ll get better reception?” Sorry to
say, and practically all of you will concur, the
answer is an emphatic NO! The average service-
man simply allows hundreds of potential sales op-
portunities — and fabulous additional earnings —
to slide by him month after month. Let’s review
this sad condition more fully!

We all know that at present the country is what
one could call “phonograph record crazy.” With
that in mind, during the past two months I have
made a thorough market study of the record-
player business and its attendant effect upon the
earnings of the service profession. My findings
will undoubtedly interest all independent service-
men, and particularly service dealers and service
firm owners who have one or several technicians
on their payrolls. Analyze the following facts care-
fully:

There are more than 67% million record players
of all types (from radio-phono combinations to
portables) now in general use in this country. (As
there are only 45 million homes, every other home
has 2 record-players). Of the 67% million record-
players in use, 40 million are single-speed 78 RPM;
12 million are 2-speed 331/3 — 78; 2 million are
2-speed 331/3 — 45; 2 million are single-speed 45;
and 11% million are 3-speed 331/3 — 45 — 78.

During this year cartridge manufacturers sold
to servicemen through parts distributors for re-
placement use almost 1% million cartridges. This
may not sound like an impressive figure if only

4

by S. R. COWAN

000 PUBLISHER

given casual thought, but believe me, it is “pea-
nuts” compared to what sales might have been
had servicemen tried to get more replacement
cartridge sales. Over 90% of the cartridges sold by
servicemen this year were sold because the record-
player owners gave their servicemen instructions
to make the replacements. Less than 10% of the
cartridges were bought by customers at the insti-
gation of repairmen, or because servicemen “sug-
gested” that they would get more enjoyment from
their phonographs thereby.

As the public is record-player conscious, I urge
all servicemen to get ‘“sales-minded” immediately
and from now on “go after” replacement cartridge
sales at every opportunity — meaning whenever
you have a conversation with any customer Also,
when possible, ascertain if the customer wouldn’t
like to have his old (and probably obsolete single-
play), unit replaced with a modern multi-speed
turntable—a new tone arm—new long-play stylii,
etc. Try this sales-minded policy in earnest for a
while (and have your employed technicians do it
too), and within a short time you will increase
your earnings by hundreds of dollars, and prob-
ably you’ll increase your technicians’ earnings too,
on a profit-sharing basis.

In like manner, it will pay handsomely to “go
after” replacement antenna sales, remote-tuning
device sales, rotator sales, and the like. If only 1
out of every 10 customers that you and your tech-
nicians have contact with becomes a buyer of some
supplemental service or accessory, you will not
only profit therefrom, but more important, you’ll
increase the customers’ respect and Good Will for
you as they will recognize in most cases that you
acted as you did with their best interests in mind.

TV Receiver and Station Count

As of Oct. 1st, 1954 in 251 major markets there
were 402 TV stations on the air, 112 of them being
UHF and 286 VHF. By January 1955 an additional
29 VHF and 28 UHF stations expect to be in opera-
tion to give us a grand total of 463.

At this writing statisticians estimate that slightly
over 32 million TV sets are in use of which slightly
less than 1 million are UHF. An additional 3 mil-
lion TV sets are on dealers’ floors or are in distribu-
tors’ stocks ready for delivery. There is a normal
production-to-sales ratio at present, which is a
good sign.

RADIO-TELEVISION SERVICE DEALER e DECEMBER, 1954
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THINGS ARE

Things are not as they scem % 8 ; q g g
& i This is not a spiral. It is a series of concentric circles that

These two fuses look alike . . . do not join.
Uatil you look inside.

This fuse has a straight element—cannot be made more delicate than
m 1/16 amp. with normal blowing characteristics. w
This fuse has a bridge construction (note short filament between
m electrodes). This type fuse may be rated as low as 1/500 amp. wich
Erccision blowing characteristics required for protection of extremely :
ne instruments. Without this construction pioneered by Littelfuse—

‘ the microscopically fine filament would break in shipment, in normal
operating vibration or even from nearby footsteps.

DES PLAINES, ILLINOIS Littelfuse leads all other fuse manufactusers in design patents on fuses.

Burton, browns advertising




this great all-channel antenna discovery

is smashing sales and performance records

in every TV area!
Single bay

SUPER RAINBOW
model no, 331

the
CHAMPION

RATNIG @

brilliant black-and-white performance —
and really ready for COLOR!

Stacked
RAINBOW
model no. 33¢-

these 3 revolutionary, power-packed
design features — found in mo
other antenna today!

1. New spacing formula: Radical newspacing
arrangements between the directors and
reflectors has, for the first time, extended
the full efficiency and high gain of the basic
narrow band Yagi over the full width of
an entire VHF band.

2. New “triple power” High Band
directors and reflectors: Three-section
directors and reflectors, with insulated
segments, provide combined power of three
High Band Yagis, operating side by side,
in phase.

3. New “inter-mix’’ design: Combines —
into one single antenna — fwo separate,

° [0 1 [+2 [+3 +2541 | +.5 +.5+1.5+2.
os; 08| DB| 0B oOe | uun, ul oF | o8
3543543 [»2 frsiez e3siea,
B D8 BE| DB | BB
CHENNEL 2 ] 4 s 6 7 [] L2 T I § S F I
+1.5 42 | +1.5 41, 5‘*1 !os +5+0 (40 [+0 |n +I.8

o8 minm o nx\oa v8 | 08| 0x| o8| o8

tmed (42 (52543 |43 T ] s JM ‘»z Iz le2.5]s2.9

|| wkiaow | 8| o8! o8| o8| 08| bs | ps 0o | Da| e o) oo

I-Bey
2AINBOW

Gain Gver —%
1-Bay :
Champlon

Stached
RAINBOW

independent sets of directors and reflectors, horizontal for fringe and super-fringe areas:
one for High Band, one for Low Band. °°'(",L|§$;f,'§"' Super Rairbow, model ro. 331
Each parasitic system operates only on its voltage) $37°5° 1

own band. Fullest efficiency — no stacked Super Rainbow,

model ro. 331-2
37570 g

for suburban and neor-fringe areas:
Ratnbow, model no. 330
52360 lise
stacked Rainbow, model no. 330-2
$4860

compromise design.

PLUS Channe! Master’s patented. super-gain
TRI-POLE . . . the unique triple-pawer
dipole that made the Champion America’s
most wanted antenna.

Write for complete technical literature

St Mo, 2691730
Outher Porents Pending Cepyright 1954, Chaenel Mater Carp.



something new in

indoor antennas

E 4 « features 3 telescoping
{

sections.
' o tilt-proof polystyrene
i base — cannot tip over.
o handsomely packaged
for display.

o the ALL-VU* AlUMast

for UHF and *all VHF . .. oll UHF 4 .
improved the only indoor antenna Aluminum Masting.
High Band with this **2-Way"* feature. The new idea in antenna
VHF reception s masting—
95,
model no. 381 6 list can never rust!
) o in telescoping sections

the PRE_VU o inswaged 5, 10, and 14

for all-channel VHF rece foot sections

tion only P Lightweight ALUMast is

I 380 _ 14 the weight of steel,

| making it so easy to in
$595 list stall — it swings right up!

Stronger than steel,
ALUMast is easier to
stock and actually more
economical.

SELECTENNA
COUPLING
SYSTEM

permits unlimited cntenna com-

binations with only one trars-

mission line!

o for the first time. you can -ie
together an unlimiced combira-

[ tion of antennas. including sepa-
Tv ROTATOR rate antennas operaling on the
same band.
with features found in no other e ideal for areas cucrently usiag
' % _1otator today: rotators, manuallr-operated se-
e flexible worm gear, built-in lqctor_ swz,lChCS, and “ommi-
N thrust bearing. directional” antemmas. {
E% removable motor, electrical and .
ey b ist price- ¥
x| mechaniczl stops. L $542 This inte-locied 4 | é
=S weatherproof, lightweigat, each  stacs cassts cf 4 [
5;} strong. including harcware antennc coupiers i
S straight-thru mast mcunting, S e, i and 1 Nio ceup- A
L€ . ing couple=s, ler; ioin: 4 antennas.
built-in chimney mount.
extremely high torque.

Beaut:“ully-styled cabinet
has great consumer
appeal — is smallest on
marke: (234”7 x 47).
Finger-tip control bar.

model no. 9521, 4995 1.,

RSILIS

24

model 7o 9520, withour WA CHANNEL MASTER CORP. cccomvise. w v.

PRI i 95 = . _
directional indicator, $44 list WORLD'S LARGET) MANUFACTURER OF TEREVISICN APTENNAS

\
L

P
el



INSURE CUSTOMER SATISFACTION . ..

One replacement resistor that doesn’t hold up can cause a faulty
repair job . .. and one faulty repair jobh can cost you one good
customer. For your higher wattage replacement needs, the most
dependable resistors you can buy are OHMITE wire-wound resis-
tors. They provide an extra margin of safety that puts your mind
at ease, and helps you build confidence among your customers.
OHMITE vitreous-enameled resistors have all-welded construction
for greater reliability. Brown Devil resistors are available in 5, 10,
and 20-watt sizes, 0.4 10 100,000 ohms. Other fixed resistors to 200
watts. Dividohm adjustable resistors, useful as voltage dividers,
available in sizes from 10 to 200 waits, and 1 1o 100,000 ohms.
Order a supply, today.

Write for
OHMITE Stock
MANUFACTURING COMPANY

3640 Howard St., Skokie, Illinois
(Suburb of Chicago)

Catalog

Be Kight With

DEPENDABLE RESISTANCE UNITS

NETSDA

A meeting of NETSDA was held in
the Hotel Diplomat in New York, Sun-
day, November 14, and attended by
delegates representing associations in
New York State, Pennsylvania and New
Jersey. The main topic of discussion
was the license bills pending in various
places. Association Counsel, Mr. Joseph
Forman gave an excellent review of the
New York City bill with some of the
problems that had to be taken care of in
the formation of the bill. The necessity
of having a board established which
would be as impartial as possible, com-
posed of various segments of the indus-
try, government and the public was
made apparent, and it was generally
agreed by delegates present that such an
impartial board to examine applicants,
issue licenses and take care of future dis
cussions between licensees and the pub
lic, would be a primary prerequisite for
a good license bill.

The next meeting will be in Januarv
exact time and place to be determined
at a later date.

PRSMA—Phila.
At the October 12, 1954, open meet

. ing, P.RSM.A. presented Winston

Electronics, Inc., manufacturers of Win
Tronix test equipment. The meeting
was held in the Gold Room at the Broad.
wood Hotel, Broad and Wood Streets
here in Phila. Winston presented three
speakers—Winston H. Starks—Ralph
Weinger and Daniel Kursman who
spoke on color television test equipment

Because of a change in Color Tele
cast, the show that was to be presented
that night at 7:30 to 8:00 P.M., was
not put on the air and was not scen a:
the meeting. P.R.S.M.A. will try again
to arrange a meeting when a color telc
cast can be seen.

NATESA

The receipt you issue is of extremc
importance. It can bind you to mamy
things of which you may be entirely un
aware and can cause you untold trouble
and cost. Legally, you are bound by
common law to exercise certain care
over any goods in your charge.

Because of this, every service shop 1
the grave-yard of many junks whose
owners decide they don’t want to spend
money on to revive. One other aspect is

[Continued on page 63]
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ield Tested and |

by Hundreds of Thousands of Satlsﬂe@;u

TV Antenna
ROTORS

model AR-2 ... comglete AUTOMATIC rotor w th thrust bearing...and

handsome modern design cabimet, uses 4 wire cable

model AR-1.. sane as AR2 without thrust bearing

model TR-12 model TR-2 f\ : I

A special combination value
consisting of complete rotor
including thrust bearing.
Handsome modern cabinet
with meter control dial, uses
4 wire cable . e

[}

]

[}

]

]

[}

]

]

] The heavy-duty rotor with plas.
: tic cabinet featuring "Compass
] Control’, illuminated “perfect
: pattern” dial, uses 8 wire cable
]

]

]

]

]

[}

]

]

]

]

]

i

]

\l

model TR-4

The heavy-duty rotor complete
with handsome, modern design §
cabinet with meter control dial, (i

model TR-11

The same as the TR-12 without thrust
bearing, complete with meter control
dial cabinet, uses 4 wire cable

uses 4 wire cable .

CORNELL-DUBILIER @THE RADIART corp.
SOUTH PLAINFIELD, N. J. Gw CLEVELAND 13, OHIO
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For those who pursue the ultimate—the rediscovery of perspective in music...

&

Imperiél |

PR-100

The stimulation and pleasure
gained by listening to a live per-

more than frequency range con-
siderations.

Here is a revolution—the use of true proportions of sound
in authentic reproduction including smooth coverage of the
complete useful frequency range and thus recreating the fine

performance with the greatest possible degree of accuracy. -

Voices come to life and there’s-a new almost geometrical
separation of instruments. A three-way system with 1-f unit
loaded by a new-design reactance-annuling trilateral-mouth
horn for bass; selected compression-driver horn-loaded mid
channel with intrarange equalizer for a final touch to precise
balance and coloration elimination; and superlatively smooth,
space-blended supertweeter top. Each instrument is indi-
vidually serial numbered and accompanied with a signed
certificate certifying that the reproducer fully meets the ex-
acting performance standards set for it. (Components and
performance are the same as for RS-100 Laboratory Reference
Standard Reproducer.)

PR-100 “IMPERIAL” REJ"RODUCER ! .

ST-919, Selected Mahogany. Net Price............ $525.00
ST-918. Satin Korina. Net Price.................. 535‘00

LABORATORY STANDARD

formance is the result of much

ooooooooocoo-..oooooooutoooooooooooaoooooooooaoooooutbooooooooa"

[Rs-100

" Built for research comparison

The Imperial was designed by the
Jensen. engineering staff for their own use as a reference
standard of the highest quality of high-fidelity reproduction.
In this original laboratory version the RS-100 Laboratory Ref-
erence Standard Reproducer is a new and important tool for
sound, recording and broadcast engineers, workers in psy-
choacoustics and music critics who require an unusually
high quality of reproduction. Some music lovers and audio.
philes will undoubtedly want to own an RS-100: Cabinet is
plywood attractively two-toned in blue gray.

RS-100 LABORATORY REFERENCE STANDARD REPRODUCER
ST-920. Net Price...... AN Al P AT R AL $468.00

ensen

Jensen—world’s quality standard for more than

Division of the Muter Co.

MANUFACTURING COMPANY 6601 S. Laramie, Chicago 38, lliinois

[

Burton browne advertising

a quarter century.




by BOB DARGAN
and SAM MARSHALL

Discussion of signal processing of
chrominance signal in Q and | receiver.

Part 1

HE chrominance section of a color

TV recciver is used to recover and
and process color signals from the com-
posite video signal. There are two types
of chrominance systems used. These are
the I & Q or “Ceiling Performance” and
:he R-Y and B-Y or “Economy” systems.
The manner in which these two systems
operate will now be considered from a
general descriptive point of view. A
more detailed analysis will follow subse
quently.

Ceiling Performance and
Economy Systems

In a previous chapter entitled, “Block
Diagram Analysis of Color Transmis-
sion and Reception,” the entire discus-
sion was based on the I and Q system
which provides for a 1.5 mc video fre-
quency generation of certain colors
which the eye can differentiate in fine
detail and a 0.5 mc video frequency gen-
eration of other colors which the eye
cannot differentiate in fine detail. Such
a system provides the finest available in
color reception, and a receiver designed
around this system is commonly re-
terred to as a “Ceiling Performance”
receiver.

[t is entirely possible to extract the
color difference signals without making
use of the individual I and Q signals.
By doing this we lose the high defini-
tion color video frequencies from zero
to 0.5 me. Such a receiver, because ol
the fewer circuits required is called an

Economy Receiver”.

RADIO-TELEVISION SERVICE DEALER e

HROMINANCE Systems

mn

Color TV

A discussion of a general block dia
gram encompassing both systems now
follows. It must be borne in mind that
the diagram shown is typical of receiv-
ers in general and does not refer to any
specific type.

On examining this block diagram,
shown in Fig. 1, it will be observed that
the video detector feeds the demodulat-

Receivenws

ed video if composite signal into the sec-
tion marked composite video amplifier.
Here the various signal components
making up the composite video signal
are extracted by means of traps and
filters and fed to their respective sec-
tions for further processing. These sig-
nal components are the luminance sig-
nal, the horizontal and vertical sync
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Fig. 1—A simplified block diagram of a general color TV receiver
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I and Q Chrominance Section

* Color osc. is in color sync section

A A matrix may be considered a signal adding circuit

Fig. 2—The stages comprising the | and @ chrominance section.

pulses, the color sync burst and the
chrominance signal.

Notice that the Y or luminance sig-
nal, which is equivalent to the black and
white brightness information of the
scene, is processed in a conventional
manner through a 2nd video amplifier.
From this point it is applied to the pic-
ture tube through the signal mixing net-
work called the matrix. For a B & W
transmission the signal in the luminance
channel consists only of the black and
white video signal and the standard
B & W horizontal and vertical sync
pulses. For a color transmission the lu-
minance channel contains the Y signal
and the horizontal and vertical color
sync pulses.

It can be seen that many of the sec-
tions are common to black and white
(B & W) receivers. In general, there
are four sections that actually have been
added with the color picture tube to
bring about a change to color television.
These are a Color Sync section, a
Chrominance section, a Matrix section
and a Convergence section.

Briefly explained, the Color Sync sec-
tion processes the color burst signal so
that correctly phased 3.58 mc signals
are developed and fed into the color
demodulators.

The demodulators into which are
fed the chrominance suppressed carrier
color sideband signals, extract the I
and Q or R-Y and B-Y signals from the
chrominance signal and apply them
to the Matrix section. The Matrix sec-
tion mixes the luminance and 1 and Q
Cor R-Y and B-Y) signals so that the

original primary colors are presented

12

to the corresponding guns of the picture
tube. The convergence section provides
a means of producing color registration
in the 3-gun shadow mask type of color
picture tube.

In a conventional ceiling perform-
ance receiver, the color demodulators
extract the I and Q signals from the
chrominance signal. Following this the
I and Q signals are fed into the matrix
network where they are mixed with the
Y signal to produce the primary red.
green and blue signals.

In comparison, the economy receiver
extracts the R-Y and B-Y signals from
the chrominance signal. Following this,
the R-Y and B-Y signals are mixed to
produce the G-Y signal. Then all three
color-difference signals are mixed or
matrixed with the Y signal in a separate
matrix, or directly in the picture tube
via the grid and cathode terminals. The
net result is the reproduction of the
original primary red, green and blue
signals. In the economy receiver it must
be borne in mind that the processing of
the chrominance signal to produce the
R-Y and B-Y signals involves losing the
0.5 mc to 1.5 mc color sidebands signals.
This will be explained in greater detail
subsequently.

The 1 & Q Chrominance Section
Let us examine the stages that com-
prise the Chrominance section of a ceil-
ing performance (I & Q) receiver.
These are shown in Fig. 2. The color
sideband signals applied to the chromi-
nance section is obtained at the contrast
potentiomecter in the cathode of the
video amplifier circuit. In certain re-

ceiver designs this contrast control may
be located in a cathode follower stage
so as to provide a low impedance source,
thereby insuring less interference as the
signal is coupled into the following
stage.

To refresh the reader’s memory it will
be recalled (Fig. 3) that the detected
video output contains luminance sig-
nals from zero to 4.1 wmec, and a chro-
minance signal which extends from 2.1
to 4.1 mc around a 3.58 mc suppressed
sub-carrier. This chrominance signal
contains the double sideband informa-
tion (from 0 to 0.5 mc) of both the “1”
and “Q” signals and the single sideband
information (from 0.5 mc to 1.5 mc)

of the “I” signal.

The Bandpass Amplifier

Since signal information other than
these chrominance signal frequencies
might give rise to spurious circuit oper-
ation, that is noise signals at frequencies
below 2.1 mc and crosstalk between the
luminance and chrominance signals, it
is desirable to suppress all other fre-
quencies than those between 2.1 mc
and 4.1 mec. For this rcason the signal
obtained at the contrast control #1 is
coupled to a frequency limiting band-
pass amplifier as shown in Fig. 2. In the
plate circuit of this amplifier a filter is
employed which restricts the output to
a bandwidth of from 2.1 mc to 4.1 mec.
See Fig. 4.

The bandpass amplifier is used to
perform another function, which is the
removal of the eight cycles of color
burst. This is accomplished by blocking
the bandpass amplifier tube for the pe-
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riod corresponding to the color burst.
Blocking takes place by feeding a nega-
tive spike of the horizontal sweep fre-
quency from the horizontal output
rransformer. This voltage spike cuts off
the bandpass amplifier during the pe-
riod of the color burst, thus preventing
these pulses from being present in the
bandpass amplifier. If the color burst
signal were to pass through this stage
the overall background of the color pic-
ture would be disturbed because of the
presence of the recovered burst en-
velope in the blue output signal. This
recovered burst has an amplitude equal
to or greater than the horizontal sync
signal and could easily cause the blue
dc restorer to set up an excessive dc
component.

Another signal fed to the bandpass
amplifier is a color killer voltage which
is derived from the color svnc section.
(See Fig. 2). This killer voltage causes
the bandpass amplifier tube to be cut off
when black and white signals are being
received, thus preventing signals of any
sort being present at the input of the
demodulator during black and white
programs. If the amplifier were not
made inoperative at this time it would
be possible for high frequency lumi-
nance and noise signals to pass through
and eventually be applied as signals to
the color grids thereby causing the ap-
pearance of “confetti” on the pix tube
screen. Incidentally, some receivers ap-
ply the color killer voltage to the de-
modulator stages.

Chroma Control

Following the bandpass filter is a
chroma control which permits adjust-
ment of the intensity of the color sig-
nals entering the I and Q demodulators.
This, in turn, results in an increase or
decrcase of the color signal voltages
applied at the input to the matrix.

Also fed into the input of the matrix
is the Y or luminance signal which adds
luminance information to the above
mentioned color signal. The amount
of this added luminance may be con-
trolled by the contrast control #2, Fig. 2.

It will be noted in Fig. 2 that contrast

coatrols #1 and #2, which are the
luminance and chrominance contrast
controls respectively, are ganged together
to provide for a single master contrast
control action. This insures “tracking of
the chrominance and luminance signals
so that for any setting of the “Chroma”
control the ganged arrangement of #1
and #2 will retain the correct ratio (rela-
tive amounts) of luminance and chro-
minance signals.

In the actual adjustment of a color
TV receiver, for proper color and lu-
minance, the sequence is as follows:

1. The chroma control is turned off.

2. The contrast control is turned off.

3. The brightness control is adjusted
so that the screen is just below the
peint of illumination.

4. The contrast control is now turned
up for the most pleasing black and white
picture. Also the brightness control is
readjusted to give a proper Dlack.

5. The chroma control is now turned
up until correct color saturation is ob-
tained.

6. The Phase control is adjusted for
proper hue by adjusting the phase con-
trol against known colors (such as skin-
tones) until these colors appear as they
should on the screen.

An analysis of these six steps points
up the fact that the contrast control in-
creases or decreases both the color and
luminance signal at the same time. To
increase the ratio of color signal to
luminance, the chroma signal must be
turned up. Conversely to decrease the
ratio of color signal to luminance, the
chroma signal must be turned down.
Thus, the chroma control provides a
means of controlling the color tints or
saturation.

If the pre-set controls are properly ad-
justed in the chrominance scction (par-
ticularly in the matrix and color ampli-
fer gain circuits) then, varying the
chroma control (see Fig. 2) should pro-
duce a variation of only the relative sat-
uration of the color voltages applied to
the picture tube and not the colors them-
selves. In fact, a check on the proper
adjustment of the matrix and individual
color gain controls is to vary the chroma
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Fig. 3—Complete color picture signal pass band.
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Fig. 4—Bandpass response of band-
pass filter in output of bandpass am-
plifier.

control carefully and to observe the
effect on the color picture tube screen.
If these variations result in a change in
color or hue the previously mentioned
matrix and gain control adjustments are
at fault. On the other hand, if varying
the chroma control as outlined produces
a change in color saturation only, the
matrix and gain control adjustments are
correct.

Chroma Amplifier

Following the bandpass amplifier and
its flter network we usually find an
additional stage known as the chroma
amplifier. This stage increases the peak
to peak amplitude of the color signal
at the output of the chroma control and
provides equal chrominance signal volt-
ages to both the I and Q demodulators.

I & Q Demodulators

Before analyzing the action taking
place in a demodulator it would be well
to recall the original make-up of the
chrominance signal. It will be recalled
that the Q signal is made up of low
video frequencies (0 to 0.5 mc) corre-
sponding to the low acuity colors around
purple and green and the I signal is
made up of the high video frequencies
(0 to 1.5 mc) corresponding to the high
acuity colors around orange and cyan.
It will also be recalled that the T and Q
signals modulate a sct of 3.58 mc quad-
rature carriers and are transmitted on a
single suppressed carrier frequency as
a pair of signals displaced by a phase
angle of 90 degrces. The suppressed
carrier Q signal is double sidebanded
and the suppressed carrier 1 signal is
double sidebanded up to 0.5 n1¢ on each
side of the carrier and single side-
banded from 0.5 mc to 1.5 mc on one
side of the carrier. These two signals
comprise the chrominance signal.

The primary purpose of the demodu-
lator is to scparate the I and Q sup-
pressed carrier sidebands combined in
the chrominance signal, and to recon-
vert them back into video frequencies
identical to the original I and Q signals.
To do this the input of each demodu-
lator is fed the chrominance signal and
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a separate 3.58 mc oscillator signal, the

latter being applied as follows: The

phase of the first 3.58 mc signal fed
! to the I demodulator is in phase with

the I component of the suppressed car-
‘ rier chrominance signal, and the phase

of the second 3.58 mc fed to the Q
demodulator is in phase with the Q
component of the suppressed carrier
chrominance signal.
|  The plate circuits of these demodu
| g

lators, under the above mentioned con
\ ditions contain signal products, which
in the case of the I demodulator is the
I signal in its original video frequency
form. The manner in which these trans
itions take place will be described in
greater detail subsequently.

It might be pointed out that the ac
tion described above is striotly true for

the I demodulator but not for the

// INSTALLATION! demodulator. The reason for this is g
LOWEST RETAIL follows:

PRICE! In the I demodulator the complete |
signal is passed by the circuit because
THIS NEW ‘ itgis n pf;zase wizh the first 3.58 mc
-~ . MOTOR-DRIVEN oscillator signal applied. The Q signal
REMOTE being 90 degrees out of phase with the

» first 3.58 wmec signal develops equal and
CONTROL opposite voltages in the plate circuit

REMOTE
§ CONTROL
| FOR V SETS

EASIEST

UNIT FITS which cancel out because it is double
ALMOST EVERY sidebanded; so that the Q signal is re:

v TELEVISION | jecrted.
: SET In the Q demodulator the complete

i Q signal is passed by the circuit be-
REMOT" O-MAT'C HAS ARR'VED. | cause it is in phase with the second or
Here is the unit which is making history in the television industry. | qugdrature 3.58 mc signal applied. The
But more important . . . it is making money for dealers and service- I signal, however, is rejected only for

en all over th tion. REMOT- | that portion of its spectrum where it is
8-MATI(¥eiS pr?czg ;gnlow that it double sidebanded (0 to 0.5 mc) for
is within the means of every TV D E I- U X E the same reason that the double side
set owner. banded Q signal is rejected in the I

demodulator. From 0.5 mc to 1.5 mc
NATIONALLY ADVERTISED

the I signal is single sidebanded, and
REMOT-O-MATIC advertising is

that portion of the I signal is not re
; ! ng jected in the Q demodulator. This com

now nation-wide . . . on television,

in newspapers and in magazines.

ponent of I signal is referred to as
| “Quadrature Crosstalk,” and must be

Point of sale dealer helps, bro-

chures, mailing stuffers, window

eliminated. This is done by the inser
tion of a 0 to 0.5 mec filter in the outpur
and counter displays and filmed
commercials are available.

of the Q demodulator which effectively
rejects the 0.5 to 1.5 me quadrature
REMOT-O-MATIC DeLuxe gives crosstalk  components previously
you these controls: On-and-off con-
trol; Sound control; Brightness

ferred to.
Referring to the block diagram o
control; Fine Tuning control and

Fig. 2 it will be observed that the 1

a motor-driven Channel Changer _ , discounts, demodulator contains a 0 to 1.5 mc
. . . installation profits and the pub- . ] . h 1 i
that is absolutely silent. In addi- : filter. This filter in the I channel is
. ; lic demand for REMOT.O-MATIC . | . ;
tion, REMOT-O-MATIC gives you provide the best reasons why primarily designed to provide attenua
the convenience of taking the you should immediately write us tion of signals other than the 0 to 1.5
sound control away from the set so for jobber and dealer discounts. me video color signals which may find
that the sound is controlled from their way through the demodulators.
the remote unit only . . or at the Such signals are derived from the lumi
set as you choose, nance channel.

Time Delay Networks

REMOT-O-MATIC SALES, INC. IS il ey

8747 Sunset Boulevard + Los Angeles 46, California time delay which is somewhat greatc
[Continued on page 54)
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for accurate
o &
Weston Model 981 measuremenfs

Proportional Mutual Conductance Tubechecker

OUTSTANDING FEATURES:

G,, MEASUREMENTS—G,, measurements are made
more accurately by using filtered d-c plate, screen THE
grid and control grid potentials. A precision voltage

divider network and selector switch allows a pro-

portionate value of signal voltage to be chosen for

testing tubes having transconductances up

to 30,000 micromhos. Signal voltages of 5.2, 2.6,

1.3, and 0.65 volts peak-to-peak having a fre-

quency of 5000 cycles are provided. LINE

GRID BIAS, SCREEN GRID AND PLATE VOLTAGE: Filtered

d-c potentials of 90, 130, and 220 volts are avail- .

able for plate and screen potentials. A variable PROPORTIONAL
filtered d-c voltage in two ranges of 0-5 and 0-20 MUTUAL

volts are used to obtain better resolution of Grid
Bias settings. Far greater accuracy is obtain- CONDUCTANCE

able with filtered d-c potentials than previ-

ously possible in portable tubecheckers. T U B E c HEC K E R
METER MEASUREMENT OF HIGH LEAKAGE RESISTANCE—

Since tube leakage as high as several megohms can

cause poor performance in TV Receivers, this SEND COUPON TODAY FOR

tubechecker is designed to provide an accurate COMPLETE DESCRIPTION AND PRICES
meter measurement of leakage resistance as high
as 5 megohms between tube elements, thus being

particularly useful for TV servicing and TV line
production assembly.

Weston Electrical Instrument Corporation
614 Frelinghuysen Avenue

Newark 5, New Jersey

TWIN SECTION TUBES —Three toggle switches make it
possible to rapidly check and compare the respec-
tive sections of twin section tubes at only one
setting of the selector switches.

Please send literature on the new 981 Tubechecker.

NAME

ADDRESS

980 LINE
WESTON TEST EQUIPMENT

— — —— ——— ————— — ——_— i e —
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PART 2

A discussion of the operating principles
of horizontal output transformers, to-
gether with procedures designed to facil-
itate rapid servicing and replacement.

IN the previous installment the im-
pedance matching function of the
horizontal output transformer was dis-
cussed in some detail. It was pointed
out that the matching of the impedance
of the horizontal deflection coils (the
load) to that of the horizontal output
tube (the generator), is a necessary re-
quirement if maximum power transfer
is to be obtained.

This may all be interesting from a
theoretical point of view, but it might
be worth while at this point to examine
the practical implications of impedance
matching. Once again, a very close com-
parison can be made between the cor-
responding parts of a radio recciver
and a TV recciver. In the radio recciver,
the action taking place from the audio
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5 o i |
<
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A Ve =
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Magnetic field changes
strength and direction in sfep
with audio signal

Fig. |A—Action of magnetic field
in speaker.
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output tube to the speaker may be sum-
marized as follows:

1. The audio output tube (see Fig.
1A) delivers power to the output trans-
former in the form of an audio signal
current.

2. The output transformer delivers
this power to the voice coil of the
speaker.

3. The audio signal current through
the voice coil produces a magnetic field,
the strength of which varies in step with
the strength of the current.

4. This varying magnctic field reacts
with the steady ficld of the permanent
magnet (or the electromagnet of an
clectro magnetic speaker). The reaction
between these two fields results in a
movement of the speaker cone and the
conscquent production of sound.

5. The greater the variations in the
magnetic field through the voice colil,
the louder will be the sound issuing
from the speaker.

6. Thus, to get the loudest sound
from the speaker, requires the delivery
maximum power to the voice coil from
the output tube. The output transformer
provides this maximum possible power
by matching the voice coil impedance
to that of the output tube.

A step by step comparison with the
action in a TV receiver shows a very
close correspondence, as follows, and as
illustrated bv Fig. 1B.

1. The horizontal output tube de-
livers power to the horizontal output
transformer in the form of a sawtooth
horizontal sweep current.

2. The output transformer delivers
this power to the horizontal deflection
coils in the deflection voke.

3. The sweep signal current, flowing
through the horizontal deflection coils,
produces a magnetic field through the
neck of the picture tube. The strength
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7 - -

of this field varies in step with the
strength of the current.

4. This magnetic field is directly
across the path of the electron beam
within the cathode ray tube. As the
beam passes through the field, it is
detlected to the left or to the right, de-
pending on the polarity of the field. The
amount of deflection depends on
strength of the magnetic field.

5. The greater the variation in mag-
netic field strength, the greater will be
the deflection of the electron beam.

6. Thus, to produce the maximum
deflection of the electron beam requires
the delivery of a maximum current
swing to the deflection coils. This in
turn produces a maximum overall
change in magnetic field strength. The
horizontal output transformer provides
for the delivery of maximum available
power by matching the impedance of

Magnetic field changes strength
and direction in step with the

horizontal sweep signal A ;,)
/ ",-
/—\= o> / 2
/o o x\ \»‘\/ '
ELECTRON "l

BEAM

!
1
1
¢
s

\_HORIZONTAL
DEFLECTION
coiL

“~__Direction of
deflection

Fig. |IB—Action of magnetic field in
horizontal defl. coils of CRT.
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the deflection coil to that of the hori-
zontal output tube.

How does all this bear on the prob-
lemn a service technician faces when the
horizontal output transformer must be
1 placed? Actually, it must be admitted
hat what nearly always happens is that
the technician hies himself to his favor-
ite distributor and says “Hiya Jerry! I
need a flyback for an Admiral 121 M
12A.” Jerry then thumbs through the
pages of a replacement catalog and
comes up with a Stancor A-8134 or other
make replacement flyback transformer.
Another common procedure would be to
get an exact replacement from the manu-
facturer. Neither of these procedures re-
quires any extensive knowledge on the
part of the technician, so why bother
with all this business of impedance
matching, deflection angles, etc., etc.
Our answer is that when a serviceman
understands these basic principles, he
becomes more proﬁcient in diagnosing
and remedying troubles. This increased
proficiency can be translated directly
into dollars and cents by cutting down
substantially on the time required for
repairs.

In the light of the previous discus-
sion, we might summarize the deflection
power requircments as follows. Suppose
a recciver uses a 19GP4 picture tube.
Examining the characteristics of this
tube shows that the deflection angle is
66°. This is the starting point for which
the other components in the deflection
circuit are designed. In Fig. 2, the line
OA represents the electron beam of the
left end of the raster, while OB is its
position at the right hand end. The
deflection angle of a CRT, in this case
66°, is the angle formed by these two
extreme positions of the beam.

The force which is used to deflect the
beam over this angle is derived from
the saw tooth wave of current flowing
through the deflection coils, as men-
tioned previously. Fig. 3 is a graph of
this current. A and B on the solid line
graph are the maximum negative and
positive values of the current through
the coils, and at these current values the
magnetic field deflects the beam to OA
and OB respectively, in Fig. 2.

Fig. 2—Deflection angle of a CRT
(19GP4).
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Fig. 4B—Signal voltage at grid of horizontal output tube. Current flows only
during shaded portion of signal. Fig. 4C—Current flow in the plate circuit
of the horizontal output tube.

The next step is to design the deflec-
tion coils so that the desired deflection
may be produced with the available
power from the output stage. Thus we
have 70° yokes, 57° yokes, etc. If, for
any reason, the current through the de-
flection coils is reduced, as shown by the
dotted line of Fig. 3, the beam will be
swept through a smaller angle. This
would be the angle formed by CO and
DO of Fig. 2, and of course indicates
reduced width of the picture.

Obviously, an improper match could
be responsible for such a reduction in
sweep width. The properly designed
horizontal output transformer, then
forms the final connecting link in the
chain between the horizontal output
tube and the electron beam in the CRT.

CURRENT IN
PLATE
CIRCUIT
_/\M

p. 3

HIGH VOLTAGE
PULSE

\
Y
\
)

s \__
Collapse of this field

produces a back emf
8+ puise of approx. 1500 V.

Iy
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N A e
Oc, %2 >
7N
- \

Fig. 3—Current through horizontal
deflection coils, corresponding ta de-
flections in Fig. 2.

This is why for example, flyback
rransformer and deflection yokes are
frequently sold as matched sets for larger
tube conversion jobs. This is also why
the technician, when replacing either
the flyback transformer or the deflection
yoke must always consider whether the
replacement  part will provide proper
matching.

Replacement transformers of the “uni-
versal” type are designed for angular
deflections of from 50° to 70°. Any de-
flection angle within this range may be

DECEMBER, 1954

Fig. 4A—Production of H.V. pulse
for 2nd anode.

handled by selecting the proper taps.
For 24 inch picture tubes and larger,
90° deflection angles are used. The uni-
versal replacement transformer, there-
fore cannot be used in this application.
Flyback transformers specifically  de-
signed for a 90° deflection must be used.

High Voltage Production

It was pointed out in the previous
installment that the production of a high
voltage for the picture tube second
anode is another major function of the
horizontal output transformer. This
must be taken with a very slight grain
of salt. There arc a few rececivers (very
few) which use an rf power supply for
high voltage production. These receivers
use the basic horizontal output trans
former, which is not concerned with
high voltage production. For clarity, this
is the only type we might truly call a
horizontal output transformer.

The much more common type which

[Continued on page 56)
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install Astron BLUE-POINTS"
for unsurpassed dependability
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set failures that require a callback. Set owners rely on you as
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Export Division: Rocke International Corp, 13 E. 40 51., New York, N, Y. In Canado: Charles W. Poiaton 6 Alcina Ave.. Toronto 10, Ontario
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Aectionali

by Walsco Electronics Corp.

A unique TV receiver utilizing

sectionalized printed circuit units in

a vertical chassis of new design.

ANEW innovation in chassis de-
sign and construction which is en-
tirely different than the conventional
has just been announced by the Walsco
Electronics Corporation. Its primary
features are:

1. Nine printed-circuit plug-in as-
semblies (see Fig. 1), each quick-
ly removable.

A vertical chassis with compon-
ents and wiring visible from front
or rear.

3. Remote control operation.

From the point of view of mainte-
nance this receiver is almost a service-
man’s dream. Upon removal of the rear
panel (see Fig. 2) all parts and tube
socket terminal are accessible for im-
mediate checking. Also, because of the
sectionalized feature of this receiver as
is evident in the schematic (Fig. 3), im-

(S

\
3 5(24 l 6aUS wraen
T O HORIZ QUT (g T
\ ewé HiGH YOLT
® wiote HRRLZ
i 183 i3) O
\ERT 6405
t6B) WORIZ wOMIT
Bave wouo|| 108!
o
viar
wasser Sk o
6SNT
an
HoRi1 .
)
f2av? [ canrenme %9)
aYNC M @) SOUND (F 13 ¢, o
o
| &JS (eca 84LS Qe Qeave O {conrnas
i
o 5(35 VIDEQ (2 O |
Al
O 6ARS  62UG sua
|
YIDED I F 10
S A POWER _SUPPLY
00 O O e
CB6 6CB6 6CB6_ 6CB6 reatocs
O f |
646 TUBE 8 STRIP LAYOUT
QOssar CHASSIS MODEL PC9
TUNER {10 |
B — |

Fig. |—Tube and printed circuit strip
layout of Walsco Model PC9 TV re-
ceiver. Shown also are the various
adjustment controls available for im-
mediate adjustment.

RADIO-TELEVISION SERVICE DEALER e

portant test points are at the technician’s
fingertips for quick testing and diag-
nosis. Finally, in cases where alignment
adjustments are necessary, they too are
immediately accessible.

Of even greater significance than the
above, from the point of view of servic-
ing, is the possible technique of stock-
ing replacement strips and providing
quick and immediate service by install-
ing a complete strip for one in which
any of the components is defective or
misaligned. In this manner the customer

B
§$
i e

reccives a “factory-rebuilt” replacement,
a technique which is used today in many
fields for quicker service and greater
proiﬁts.

The chassis design, especially with
the remote control feature, lends itself
to custom installations and cabinet de-
sign, with a flexibility that should satis-
fy the wildest-eyed interior decorator.
Here again is an item the dealer or tech-
nician can sell with considerable lati-
tude for the inclusion of accessories and
installation charges.

gl

Fig. 2—Appearance of receiver on removal of rear panel.
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y NOW! Any TV serviceman may
~ ADD 60,100 OR MORE A
WEEK TO GROSS PROFITS!

)

Share in the big, money-making T—
sell Approved

STANDARD TV
REPLACEMENT TUNERS

TV-2232—-TV-1532

Super cascode and pentode models
designed and built especially for the
replacement market

tuner replacement market!

Hundreds of TV set owners in your community will welcome the
sharper, stronger pictures afforded by newer, more powerful
Standard cascode and pentode tuners. And a completely new
Standard replacement tuner often costs your customer /ess than the
parts and labor required for a major repair to the original tuner.

Approved Standard Tuners Install Faster, Easier!

Standard replacement tuners have shafts and leads easily cut to fit
any set. In most jobs the tuner mounts into the space occupied by

STOP COSTLY CALLBACKS!

Install only APPROVED Standard
TV replacement tuners. Non-approved
tuners often can nor be adapted to a
particular set with satisfactory results.
Each approved Standard tuner comes
individually boxed, complete with cir-
cuit diagrams and installation data.
Accept no substitutes!

Get set for bigger profits with Stand-
ard Coil's line of TY replacement
m tuners. Call your jobber today or

1
|
]
|
write Standard Coil Products Co., [
Inc., 2085 North Hawthorne Avenve, I
|
|
|

the original tuner with no alteration of the cabinet front.

Get Extra Profits Through Easy Conversion to UHF!

Set owners demand adaptability to UHF—and get 1t when you
install Standard replacement tuners. Standard UHF conversion
strips are priced to sell, permit easy, perfect tuning. and require no
outside cabinet, adjustments. wires or extra parts ol any sort

COIL PRODUCTS CO., INC.

CHICAGO « LOS ANGELES « BANGOR, MICH.+ NO. DIGHTON, MASS. ' : ! !
Export Agent: Rocke International Corporation, 13 E. 40th Street, New York City &9“1 l L l,t/»j S

—— e o o e e e e St S e e e e -1

Melrose Park, Illinois.
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SNYDOER \%
““T‘

PUSH BUTTON |\
Directronic

INDOOR WANTENNA ! ,
SR

for BLACK and WHITE or COLOR;
!

TWENTY.SECOND AND ONTARIO STREETS
PHILADELPHIA 40, PA,
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Fig. |—Scopes with wide band ver-
tical amplifiers display square corners
on pulses.

0. 1 have two scopes in the shop, but
they do not show the same wave-
forms when testing horizontal sync
pulses; also, when testing vertical
sync pulses, the horizontal lines in
the pattern appear much brighter
than the vertical lines in the pattern
What is the reason for these troubles?

A. Scopes with wide-band vertical am-
plifiers display the square corners of
pulses, as shown in Fig. I. However,
scopes with narrow-band vertical

TV
INSTRUMENT
CLINIC

PART 5

Based on CHALLENGE
CLINIC demonstrations, this
new series discusses many
measurement and test prob-
lems raised by service techni-
cians.

By ROBERT G. MIDDLETON

Field Engineer,
Simpson Electric Co.

o

\
o
o)
WA
\

Fig 4A—An RC coupling arrange-
ment such as used in a typical video

amplifier stage.

A. A sync-sharpener may be used, as

shown in Fig. 5. The sync-sharpener
differentiates the waveform, and con-
verts it into spikes which are usually
more effective in locking the horizon-
tal sweep circuit of the scope. Video
signals are often difficult to lock be
cause the camera signal is a random
changing voltage; in such case, the

Fig. 2—Rounded pulse display.

amplifiers round off the corners of
pulses, as illustrated in Fig. 2. Wave:
form displays often exhibit consider-
able difference in the brightness of
horizontal and vertical excursions in
the pattern (Fig. 3) because of ve
locitv modulation; i.e., the beam mav

Fig. 3 — Difference in brightness
caused by velocity modulation.

be traveling faster in the vertical di
rection than in the horizontal direc
tion; this difference in the speed ol
beam travel results in velocity modu-
lation of the pattern brightness. Ve-
locity modulation becomes less ap-
parent when the vertical-gain control

RADIO-TELEVISION SERVICE DEALER e

is reduced in setting, and the hori-
zontal-gain control is advanced in
setting. To avoid distortion of high-
frequency waveforms such as hori
zontal sync pulses, make direct con-
nection of the video-amplifier output
to the vertical-deflection plates to the

CRT in the scope.

Q. When checking the video signal in

some reccivers, the vertical sync pulse
appears to fall below the level of the
horizontal pulses. Then, after the
vertical pulse passes, the response
riscs again. What causes this trouble?

A. The situation noted above is illus:

trated in the photo of Fig. 4B. The
vertical sync pulse falls in the display
because of differentiating action in
the video amplifier. For example, the
coupling capacitor C shown in Fig.
4A may be found to be too small, or
the grid-leak resistor R may be found
to be too small. As a result, the theo-
retical signal shown in the diagram
becomes distorted in practice as seen
in the photo. (Note that the scope
displav is “upside down” with re
speet to the diagram.)

Q. My scope does not sync tightly on

some of the waveforms encountered
in the TV chassis. What can be done

to improve the sync lock?

DECEMBER, 1954

Fig. 4B—When the time constant RC
is too small to accommodate the ver-
tical blanking pedestal, the pedestal
becomes differentiated (low frequen-
cies are lost and shifted in phase).

operator will often find it advantage-
ous to utilize the external sync fa

cility of the scope. Switch the scope

Fig. 5—A sync-sharpener arrange-

ment for obtaining better sync lock of

the pattern on the scope screen, un-

der difficult circumstances. The value

of C must be determined experimen-
tally.

to external sync, and run a test lead
from the external sync post to a point
within a few inches of the picture
tube screen. The pulse radiation from
the picture tube will provide a clean
tight locking voltage.
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The commercial applications of new components

and circuitry continues without a letup as is evidenced

by this revolutionary portable radio

Full view of

transistor portable radio.
Relative size compared
to that of a teacup

is shown in the upper
right corner.

Li, L2
Ferrite Core FW-1
Loop Anienna

Off-0On Swite
\ ,

\

Earphone Jack
;

R12
Volume Control

" o

Electrslytic

-

RONEE. Bramsaros /f D1 Crystal Dinde
TI-221 . : T3 Qutput 1. F,

o e— ; . Transform

Tlhpat LF. | 7NN ! e C18
p N \ 7 L Electrolvtic
i
T2 Interstage e ~~ X3 1. F. Transistor

L F. Transformer T1-221

L3, L4 Ose. Coil

= X4 Audio Transisior
e T1-210
Xl Converter e oy
Transistor T1-223 ﬂ/f,&.«q’m ™74 Audio Qutput
A o £S5 FOn wes v TuE Transformer
Speaker
C21

CUTy wpmes Electrolytic

Electrolvtic

Battery
Regency Type 216

Exposed view of chassis shows various components corresponding to
circuit diagram notations. Observe use of miniature components,

'l‘HL‘ revolutionary pocket radio de-
scribed below is the first in the his-
tory of the electronics industry to use
transistors instead of tubes, and is now
in production by Regency of Indianapo-
lis.

According to Mr. Edward C. Tudor
[LD.E.A. prexy, the Regency pocket
radio represents the first commercial
adaptation of the transistor to a radio.
“We were able to achieve this—and the
accompanying miniaturization—through
close cooperation with Texas Instru-
ments Incorporated of Dallas, who ef-
fectively engineered and produced the
essential high performance transistors
that made our radio possible,” he said.

“The development of the transistor
itself marks a significant milestone in
the history of electronics,” he said.
“Just as its perfection and adaptation
enabled us to manufacture the Regency
pocket radio, so does its development
promise to change the size, appearance
and nature of hundreds of other items
in our daily life—possibly even our wav
of life itself,” he added. “We are
pleased to have worked with Texas In
struments, a company so prominent in
this important revolution in our indus
try. This transistor development, in our
opinion, rivals their important exclusive
production of silicon transistors and as
sures the industry of more developments
to come,” he added.

Technical Features

Some of the interesting technical
features of this receiver are as follows:
The power supply is a single 221
volt hearing aid battery. The power
drain is approximately 4.3 ma with no
signal, reducing to about 4 ma with ave

24 RADIO.TELEVISION SERYICE DEALER e DECEMBER, (954



action on a local station. Battery life
varies between 20 and 30 hours, de-
pending on use.

New high performance NPN, grown
junction germanium type transistors are
used, developed by Texas Instruments
Incorporated, for this receiver aplica-
tion. These are as follows (see sche-
matic):

X1. Converter Oscillator—Texas Instru-
ments No. TI-223

X2. First Intermediate Frequency Amp-
lifer—Texas Instruments No. TI-
221

X3. Second Intermediate Frequency
Amplifier—Texas Instruments No.
TI-221

X4. Output Audio Amplifier — Texas
Instruments No. TI-210

PP Y EEEEEE RN XN
PRI N RN R NN
PR E-EEE R E R N
PP Y NN R R R
0»&;:4!.“0.&&000'
comoposOerRenEr

'YEEEEENEN ERNE /]

GQO.‘@’.'O'O.

[ ]
o e

seomomOonCcRENERES
-
4 -
®
-
-
econcomannsesene
e
P

D1. Is a germanium diode with a se-
lected characteristic for low for
ward impedance at low signal
levels

Raytheon—CK706A or
Tungsol—TS117

FERRITE CORE
LOOP ANTENNA

C14
100-200 puf

EARPHONE ’\—L
JACK

001 uf 520‘ )
C19
X4
2.0uf 3V, T4

./‘r—;
004

A

SPEAKER

Laed o
Lz 11

+

21
33K - : 40uf
- 3 ] *| 3V
5 0
] | B!
b+ . BATTERY, REGENCY TYPE 215 |
C17 ke Swi | |
T AN

22% V.

Circuit diagram of Regency Model TR-1 transistor pocket radio receiver.
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A new standard in
electrical and mechanical

perfection in all E :
new YAGI! antennas

Featuring the new |

WALSCO ““Odopus’’
Model #4110,
A combination

Yagi-conical for
superlative cll-channel

reception.
Model #4165, || , D : o~
10 element y y ‘ ‘ \-‘!‘J . ) :J'\
broadband Yagi. , . S0
W . " ~ Fx
futurized |

Model #4160

Walseo’s exclusive series. 1
"umbrella’” snap-out r 5 element, single
design provides perfect S P \ - channel Yagis.

element alignment
instar tly,

.--ﬂ‘-" P .

R -. . a complete line of 32 “futurized” Yagi
antennas with superlative performance . . . for
fringe and ultra-fringe areas; for black and white
and color or all present and futurz channels. No
loose hardware . . . completely pre-assembled
using Walsco’s exclusive “umbrella” snap-out
design. Nothing compares at any price!

Write for complete information
on all 32 “futurized”’ Yagi models

SLEGVEONIES BORRORATION

3602 Crenshaw Blvd. * Los Angeles 16, California

Overseas Dist-ibutor:
Ad Auriema, inc. * 89 Broad St., Mew York 4, N.Y.



by BOB DARGAN

Do you have a vexing problem on the repair of some radio
or TV set? If so, send it in to the Answer Man, care of

this magazine. All inquiries acknowledged and answered.

Note: Only communications with Radio-TV Service Firm letterheads will
be considered and answered. Please indicate make, model, and chassis

number of receiver.

G.E. Model 24C101—
Ripples in Pattern

Dear Answer Man:

[ have a G.E. receiver Model 24C101
that has a peculiar condition in it. There
are ripples in the picture but they are
not horizontal or vertical ripples as far
as I can determine. In examining the
condition on a test pattern they seem
to be more pronounced in the outer
circle of the pattern. These waves scem
more noticable at the top of the test
pattern circle and are present with anv
channel selected.

I have checked the usual parts such
s tubes, voltages, resistors, etc. The
rubes have all been replaced and all

voltages are correct as indicated in the

service literature. The only thing that
might be of hclp is the fact that this
ripple can be affected a little with the
horizontal hold control adjustments. At
a certain point the waviness is reduced
to a minimum but still is noticeable
Whan can be causing this trouble?

E.V.

Philadelphia, Pa.

The condition you have described is
usually termed “Piecrusting” and is due
to an open condenser in the automatic
frequency control circuit of the horizon-
tal oscillator.

The horizontal afc circuits provide a
correction voltage to be applied to the
horizontal oscillator circuit; and’ in this
case to the reactance tube. This correc-

i
OUTPU
TRANSFORMER %12AU7
i 4700 REAT%?ENCE
HORDISC /Jf 150K ; i
T VWA — ==~
SIMEG o505 |cso6 =
3 1000 Of5uf < 68K
J
1MEG.§ » A
j. v’

Check for = -
1. OPEN Condenser

Fig. |1—G.E. Model 24C101 Horizontal Phase
Comparer circuit and reactance tube.
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tion voltage should bring the oscillator
to the proper operating frequency. How-
ever, if there is something wrong in the
afc circuit so that an incorrect voltage
is applied to the oscillator or its re
actance tube the circuit will hunt for the
correct frequency where the sync pulse
is locked in with the deflection system.
With this hunting process will be a
slight shift in phase of certain portions
of the picture. A group of horizontal
lines will be shifted first to the right and
then to the left as the horizontal oscil
lator hunts for the correct frequency and
phase. The effect is a ripple on the outer
circles of a test pattern or what can
easily be recognized as “Piecrusting”
The afc circuit, because of a defec
tive component, will over-correct in one
direction by applying too much voltage
to the horizontal oscillator circuit. This
over-correction then causes the horizon
tal oscilator to shift in phase a slight
amount. Then it will over-correct in the
opposite direction. This results in a
slight shift in certain portions of the pic-
ture, each horizontal sweep line not be-
ing directly below the previous line.
Varying the horizontal hold control
will change the amount of ripple in the
picture because this alters the horizon
tal oscillator voltage in phase. There-
lore, varying the horizontal hold control
will permit varying degrees of oscillator
hunting and different amounts of ripple.
As shown in Fig. 1 three filter con-
densers should be checked to determine
which condenser is open. The most like-
ly condenser to suspect is the .015 uf
condenser in series with 68K resistor.

Sylvania Chassis 1-510-1—
Horizontal Drifts

Dear Answer Man:

In servicing a Sylvania Chassis
1-510-1 the reason for the receiver be-
ing taken to the shop was for poor ver-
tical lock-in action. The integrator net-
work was checked and found to be
open. Another one was obtained and in
stalled. Then I found that I also had
horizontal sync trouble. The integrating
network corrected the vertical sync trou-
ble but the horizontal oscillator drifts as
though there were no sync pulses to
lock it in. I have gone over the circuits
a number of times and I haven’t been
able to locate the trouble. Do you have
any ideas on this one? Could there be
something wrong in the new integrator
network?

D. S.
St. Louis, Mo.

Undoubtedly what has hapened s
that in the installation of the integrat-
ing network the terminals were reversed.

These small printed circuits are good
and have been used in quite a number

[Continued on page 54]
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J Irvin R. Gwirtz

Remot-O-Matic
Los Angeles, Calit.

THE advent of remote control units
for television receivers has opened
another profit door for the TV dealer
and technician. These accessories are
now priced so that all owners of TV
receivers can afford them. A little enter-
prise on the part of the dealer in
making his customers aware of the ad-
vantages of this device should net him
handsome returns in the way of sales
and installation fees.

The De Luxe model of the Remot-
O-Matic provides a remote unit which
gives the user control of six functions,
these being:

On-and-off control

. Sound control

. Brightness control

. Contrast control

. Channel switching

. The convenience of taking the
sound contro] away from the set
so that the sound is controlled
from the remote unit or at the
set itself . . . as desired.

Described below are the installation
instructions for the Remot-O-Matic re-
mote control unit. These instructions
are presented in order to give the tech-
nician an idea of the relative ease with
which these units can be installed.
Detailed wiring instructions have been
omitted inasmuch as the wiring diagram

O\\.n-l:.wN:—-
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shown on the next page is self-explana-
tory. However, detailed wiring instruc-
tions do come with every unit.

Installation Instructions:

1. Remove chassis from the cabinet
and place it on working area so
that the tuner is easily accessible.

2. The Motor Assembly is to be
mounted directly behind the tuner
with the shaft of the Motor As-
sembly lined with the shaft of the
tuner as follows:

There must be room for it . . . or
the Remot-O-Matic Adapter kit
must be used for interior installa-
tion.
Select the location to be used for
mounting the brackets (Figure 1).
Various designs of chassis allow
for different locations for the
mounting brackets. In Figures 2,
3 and 4 you will see three differ-
ent locations and methods for
mounting the brackets. These
three locations and methods cover
nearly all possibilities, however,
the brackets are so constructed
that they allow for wide range of
positioning in increments of 1/16".

3. Where the methods in Figure 2 or
Figure 3 apply, take the following
steps:

RADIO-TELEVISION SERVICE DEALER e

Contwol
Tuner

Description of a versatile

TV remote control unit, a good source
of income for the enterprising

and sales-minded dealer or serviceman.

A. Decide on the surface where
you intend to mount the
bracket whether it be on the
side of the chassis or the main
base of the chassis.

B. Place brackets of Figure 1 to-
gether to form  complete
mounting brackets as shown in
Figure 5.

4. Mount the Motor Assembly to

bracket B (Figure 1) and secure

with two #8 screws and lock wash-
ers . . . into the mounting studs
of the Motor Assembly.

We have a 6” shaft on the Motor

Assembly which may be cut to

any length. Place the Motor As-

sembly in the approximate position
you have in the chassis and thus
determine the length of shaft need-
ed. Itis important that a gap of from

1/32” to 1/8” be maintained be-

tween the shaft of the tuner and

the shaft of the motor.

Note: If the tuner shaft does not
protrude through the rear
wall of the tuner, it will be
necessary to drill a hole in
the rear wall of tuner so
that the coupler can slide
onto the tuner shaft with-
out binding.

[Continued on page 55)
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Mount with #8
Bake of Bracket
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To Side of Chassis
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Sheet Metal Screws

Mount with
#8 Screws

To Underside
Of Chassis

Figure 3

WIRING DIAGRAM
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FOR GREATER PROFITS

receivers

SOURCE

Contains over 600 Service
Items representing over 1000
of the most-serviced Televi-
sion models now in use.
Over 25 different manufac-
turers’ lines are covered.

<
O
m
o
w
-
m
m
O
v
m
o
<
0
m
wy
~
w
~
™
<
w

<
(]
'

SPEED UP YOUR
SERVICING
with
THIS NEW BOOK

which shows you how to take care of and repair ia
the quickest possible time:

e Common troubles characteristic of certain

e "Bugs" which might take you hours to find
e Factory and field service changes

SET UP SO THAT YOU CAN MAKE THESE
REPAIRS IN THE SHOP OR IN THE FIELD
WITHOUT REFERENCE TO ANY OTHER

$4.95

(Add 3% Bales Tax
in New York City)

DISTRIBUTORS—ORDER
YOUR SUPPLY NOW!
Service Dealers—get your oopy
of VSSS from your Distributor.

If he can't supply you, order
direet by mail from us.

Video Speed Servicing Systems IS GUARANTEED to Simplify Servicing All TV sets. A number of new

Data ltems are published in every issue of “Radio-Television Service Dealer’” as a regular monthly feature.

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

Please send me post-paid VIDEO SPEED SERVICING SYSTEMS Volume 1, Enclosed herewith is I

oy [] check [] money order for § _ for copies at $4.95 each. (Add 3% Sales Tax in New York City)

|
Name

I
Address

|
City ...Zone State ||
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application
of

by J. C. Geist

Comprehensive design data and
applications of resistive
networks in TV measurements
and antenna signal termination
and distribution.

OST technicians have used resis-

tive networks in some phase of

TV service work. However, there does
not seem to be a general recognition of
the wide varicty of uses these simple
devices can serve as auxiliary service
aids. Table 1 lists a number of dilterent
types of resistive networks and the per-
tinent characteristics of each type. The
table in turn refers to the applicable cir-
cuit configurations which are shown in
the attached drawings. While it is true
that for most of the applications listed,
there are other devices available with
less signal losses and more refined char-
acteristics, the resistive network general-
ly represents the simplest, least expen-
sive and most convenient answer when
the losses can be tolerated. Furthermore,
when arranged compactly, using short
lead lengths, the resistive network will
be useful over extremely wide frequen-
cy ranges. Simple networks made up of
standard composition resistors will give

=

TABLF 1 1
l Resistor

Values  Nominal 21 Nominal 22

g1 Insertion
| wewers Miguiation 10 OhDS 1o Ohms n Ohms

Loss la

|
| RI -0 |
R2* B2
A ' 137150 7 500 54 sa |
R 130 1
| R2 *+56
n t R37150 300 52 5.7
R] -82
/20220 300 00 It 0
k1*120
z R2 - 68 300 o0 20
R1782
R2-160

‘ RI220 300 300 ] 20
110 ‘
H2: 140 T2 72 0

RI=360
H R2: B 2 72 10 20

Table 1—Characteristics of configur-
ations discussed in the text.

good performance over the entire range
covered by the high and low television
viif channels. With sufficient care in
construction using the smallest resistors
and very short lead lengths this range
can cven be extended into the uhf tele-

TABLE 2
Antenna Distribution Networks
Antenna
Resistor Nominal Line 72 E2/ Insertion Receiver
Receiver  Values Z1 Termination  in El Loss Isolation
Configuration Qutlets in Ohms in Ohms in Ohms  Ohms tn db in db
Hy = 200 600
2 Rg = 880 €00 2 00 300 It 1
Rl = 330 200, = 300 ols) 21 14 zn
) 5 Rz = 510 200 5]
f] = 530 120¢ 00 300 13 12 36
R = 320 1200 4
Ry = 240
Rp = 130 300 = zgn
5] 2] Rz = 32 300 2 200 .14 17 24

Table 2—Resistor values and characteristics for different combinations of
impedance and number of receivers in the system.
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esistive
etworks

vision band. Some of the ways in which
these networks can be advantageously
put to use are discussed below.

Sweep Generator/Receiver
Impedance Matching

When a sweep—frequency signal gen-
erator is used for TV tuner alignment
the transmission line from the generator
must be terminated in its characteristic
impedance. If the termination is not of
the correct value the transmission line
will act as a frequency sensitive tuning
element (VSW1I varying with frequen-
cy) and thus cause an erroneous indica-
tion of the bandwidth characteristic of
the tuner. Most sweep generators utilize
a low-impedance unbalanced (one side
grounded) coax output to simplify out-
put attenuator construction and to re-
duce leakage. Since the tuner has a bal-
anced (neither side grounded) antenna
input with an impedance of 300 ohms
it is necessary for the generator coax to
be terminated by a device which will
match the high recciver impedance to
the low coax impedance and at the
same time convert from a balanced to
an unbalanced circuit. Networks A or
B, depending on the generator coax im-
pedance, are designed to do this job.
The resistive network does not provide
a completely balanced output as do other
devices such as rf transformers or
“balun” transmission line networks and
it introduces greater loses than these
latter devices. However, the resistive
network provides an output sufficiently
closc to pertect balance to accomplish a
satistactory termination, and at the same
time offers the advantages of extreme
simplicity and usefulness over a wide
frequency range. The relatively low

[Continued on page 57]
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Gil Tint

by
Practical and profitable
suggestions for in-
creasing the utility of
Hi-Fi systems

THIS article provides a number of
adaptations that may be made to ob-
tain more versatile performance of
audio equipment where a hi-fi installa-
tion has already been made. The modi-
fications outlined herein do not require
chassis pulling or alteration. All work
is done primarily by means of adapters
and external mountings.

An effective way to satisty the hi-h
customer is to provide him with “ex-
tras”—features which make his installa-
tion more than just an interconnected
group of ready-made components. \What
is nice about these modifications is that,
while they not only make an audio sys-
tem more attractive, they are also simple
to install and add very little to the audio
man’s costs. Here are a few such addi
tions which the writer has found quite
useful.

Feeding TV Sound Through the
HI-F[ System

Almost every TV ad one sees stresses
the advantages of FM sound. The aver-
age consumer is led to believe that his
set is capable of wide range audio re-
production. Unhappily, this is not the
case. After the sound information passes
(relatively unscathed) through the
tuner, if stages, and FM detector, it is
squeezed through one single-ended
audio stage and fed to a speaker just
about up to reproducing a telephone
conversation faithfully. Why waste this
hi-fi potential? This is a good question
to ask the customer—from a sales point
of view. Invariably, he will welcome the
chance to improve his TV sound bv

32
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utilizing his audio system. The neces-
sary circuit changes could be made by
pulling the chassis, drilling the required
holes, mounting a terminal strip and
making the electrical changes. As every
technician knows, however, chassis-
pulling involves extra time and labor
and should be avoided where possible.
The advantages of the methods de-
scribed here are that all work takes place
on the top side of the chassis, and the
adapters can be prepared during free
time and merely plugged in when need-
ed.

First an “S” tvpe of socket (Fig. I
item A) is fitted into the shell of a tube
base (B). The £5 pin of the “S” socket
is grounded, thereby grounding out the
grid of the audio output tube. The 35
pin of the tube base (B) connects in
ternally to the output connection of the
first audio tube so that a lead connected
to this point may be brought out to the
hi-i power amplifier.

itable Sewvicing

The diagram in the lower right hand
corner of Fig. 1 shows how this modi-
fication renders the output stage of the
TV receiver inoperative. The incoming
signal, on the other hand, is transferred
through the connecting cable to the de-
sired hi-fi audio amplifier and speaker
combination.

A shielded cable length of no more
than 5 feet is practical in this case be-
cause of the high impedance circuit in-
volved. Excessive hum pick-up and high-
frequency attenuation would result if
a longer cable were used. Aside from
the cable, the only materials needed are
the tube base of an old octal tube, a
suitable phono-input connector and an
Amphenol “S” type octal socket, 78-S8.
This socket is perfect for this applica-
tion since it exactly fits the tube base.
A hole should be drilled in the side of
the base near pin 5 for bringing out the
audio lead. After making the electrical
connections, some speaker cement

-~

s

L
[
@j

[ ¢

OLD TUBE BASE (B)

(USUALLY 2 OR 7)

S" TYPE SOCKET (A)

6K6, 6V6
6W86, ETC

- A
-8B

TO HIGH IMP

INPUT OF
AUDIO AMP B

——0 63V

TV AUDIO OUTPUT STAGE
CONNECTIONS OF TV RECEIVER
AFTER ADAPTATION

Fig. 1—Recommended when amplifier is close to TV receiver.
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"S" SOCKET

INPUT OF

OLD TUBE BASE

TO HIGH IMP

AUDIO AMP

TV AUDIO OUTPUT STAGE
CONNECTIONS OF TV RECEIVER
AFTER ADAPTATION

Fig. 2—Cathode follower for remote connections.

An "'S" type Octal Socket.

should be applied where the socket and
base meet. When the joint has dried,
the original tube can be replugged into
the adapter, and the adapter plugged
into the power output stage of the TV
set. It is important that the audio output
then be connected to the high imped-

ance input of the audio amplifier. Over-
loading and distortion will result if the
pre-amplifier input is used.

A metal tube of the same type can be
adapted by the above method if precau-
tions are taken to see that pin 1 on the
tube socket has not been used as a dc

tie-point by the manufacturer. This con- |
dition would render the tube shell hot |

to ground and create a shock hazard.

Adapter for More Remote Locations

Figure 2 illustrates a variation of the
sbove which can be used when the TV
receiver is remotely located from the
audic amplifier. Before trying this one,
however, the customer should be
warned that having the sound come
from a different point in the room from

. A . |
the picture might seem peculiar at first.

Adjusting to it isn't difficult, though,
and the improved quality will be worth
the effort. As above, only octal tubes

[Continned on page 49)
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Fig. 3—Automatic switching of Hi-Fi speaker to TV output.

RADIO-TELEVISION SERVICE DEALER

DECEMBER, 1954

ﬂ/ ~
P ACKAGIN G

* For easier selling
® For quicker inventory
¢ To save time and money

VHF-UHF
FOAM POLYETHYLENE
TV TRANSMISSION LINE

100 ft. of high quality VHF-UHF
cable in an attractive multi-colored
box for easy handling. Takes little
space and is quickly identified. In-
stalls as easy as flat T/V line.

NEW 300 OHM
TELEVISION LINE PACKAGE

100 ft. of wire in printed, clear
polyethylene package with the
television line neatly coiled, band-
ed, identified. Price lower than
comparable packages.

300 OHM POLYETHYLENE \§
TV TRANSMISSION LINE

® Will outlast any 300 ohm
line in use today
® Far superior . . . resists
practically anything

|

|

‘ NEW “PERMALINE"’ N

| e NO DETERIORATION
| .
|

“Columbia” products are available at
recognized distributors.

O 9,70

RE & SUPPLY CO.

2850 lrving Park Road, Chicago 18, 1.
“America’s Most Complete Wire Line'
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HIS installment is devoted to

three sync amplifier problems.
The use of the oscilloscope is extreme-
ly important in hunting down these
faults. Equally important is the manu-
facturer’s service data which usually
contains the correct waveforms at the
important places.

Admiral 21C1—Lack of horizontal
and vertical hold

The receiver was turned on and it
was observed that the horizontal and
vertical hold would break as the con-
trast was lowered; however, at maxi-
mum contrast, the picture would hold
properly. As this scemed to be a com-
posite sync problem, V403, 12AU7,
the sync separator and clipper, and
V401B, 1/2 6SN7, sync inverter were
individually replaced but without ef-
fect.

Before going any further, the dia-
gram was consulted. The composite
svne, video and blanking voltage is fed
through a coupling network consisting
of R323, R329, C315, C308, to
V403A. The low plate voltage (32
volts) on V403A, Sync Separator, de-
veloped by R418, and R417, and the
cut-off grid leak bias provided by R414
and C308 allow only the most positive
peaks (sync pulses) to cause plate cur-
rent flow. In this manner the blanking
and video voltage is eliminated and
only the sync pulses are amplified.
V403B is the sync clipper, and be-
cause of the low plate voltage caused
by R420 and the grid leak bias caused
by C409, and R416, the negative sync
and noise pulses drive the tube to cut-
off; thus achieving the desired clipping

The Work Bench

by PAUL GOLDBERG

V305 V403 A V4038
6ACT % 12AV7 %2 12AV7 0 V4015
VIDEO SYNC SYNC 7
AMP €308 sePararor clipper  |NVERTER

INCORRECT
PIN No.2 (1S FIVE TIMES

{ HORIZ. FREQ.) CORRECT SIZE )

Fig. |—Partial schematic of Admiral 21C| sync section.

and limiting of the noise and sync

= | T0 VIDEO AMP
c282 V205, 6ACT

4V. PEAK TO PEAK bV. PEAK TO PEAK

V204 B
% 6AL5 ver2a
D.C.RESTORER % 6SN7
AND SYNC. €244
SYNC TAKE-OFF CUPPER i

" e ezl

pulses.

vor3 0 V2164 To get back now, the scope was set
6SJ7 VERTICAL up to check a few wave forms. A wave
BUFFER form check was made at pin $2 of
i 403A, but it was found to check cor-
62]5‘2 rectly \vith the manufacturer’s service
01 data. (Ref. to Fig. 1A). Next, a wave-
form check was made at pin #1 of
c247 V403A. However, here the waveform
47 uuf did not check correctly with the manu-
;- facturer’s data. (Ref. to Fig. IB). In
70 v214 fact, the waveform measured about five

HOR. SYNC times its correct size.

DISCRIM.

Now that the locality of the trouble
had been placed, a voltage check was
made at pin 21 of V403A. The voltage
measured 130 volts positive. The dia-
gram called for 32 volts positive. Next,
R417 and R418 were resistance checked.
R4I8 measured correctly but R417
18K, was found to be open. It was im-

A it CORRECT

C FREQ.) : , .

A B T \/ \/ mediatelv replfced anld the receiver
V2124 V2124 PIN No.4 INCORRECT now functioned proper y.

PIN No.1 PIN.No.2 ; Bec: R417 opened, the plate volt-

( HORIZ. FREQ.) { "0 CORRECT SIZE ) ecause opened, the pla

(HORIZ. FREQ.) ( HORIZ. FREQ.) “ age jumped from 32 volts to 130 volts.

With this plate voltage the negative

Fig. 2—Partial schematic of DuMont RA 103C sync section. grid leak bias developed was not
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enough to cut off V403A. Thus, the
complete signal at the grid, pin #2, of
V403A, appeared at the plate, pin 1.
Therefore, because no elimination of
the video and blanking pulses could
take place in V403A, the video and
blanking pulses triggered the hori-
zontal and vertical oscillators, causing
poor vertical and horizontal hold con-
dition.

Du Mont RA 103C—Vertical roll
and horizontal wobble

In this receiver it was observed that
when the contrast was increased or de-
creased, even slightly, the picture would
roll vertically. The picture also had a
bad horizontal wobble. In fact, tapping
any component in the horizontal sync
or oscillator section caused the picture
to wobble horizontally.

This was definitely a composite sync
problem, so V2124, V213, and V204B,

This Month:

SYNC
AMPLIFIER
PROBLEMS

the composite sync clippers and the dc
restorer were replaced individually, but
with no effect. The oscilloscope was
next set up to make a few waveform
checks and the diagram referred to.

Since negative composite sync pulses
appear across R225, V204B, the diode
rectifier, acts not only as a dc restorer,
but s a sync separator. V2124, and
\'213 are the sync clippers. They man-
age 1o clip the signal at Dboth ends.
V212A, accomplishes this by virtue of
a low plate voltage (4 19 volts) and
V213, 6S]7, accomplishes this by virtue
of 4 low screen voltage (+ 50 volts).
In other words, the composite sync sig-
nal at both control grids drives the
tubes into saturation and into cut off.
Thus, the composite sync level is kept
rather constant at the output of V213
hecausce of the limiting action of these
tubes.

\ waveform check was made first,

V1148 V118 viig V120A
1/, 6AL5 6SK7 6SH7 ' 6SN7
D.C. 15t SYNC SYNC 2nd. SYNC
RESTORER AMP, 270uuf  SEPARATOR AMP

OF FIG. 3A

z - WS S RIG7 : i
R228 = < Ri = 3 N2 3
65VEES 2 iws |- g 3 Mee.  +135V - i
i ’ I J )™ 2 =
2 ol
18V,  -pv ; 1 ; ‘Open ¥ =
+275V. 18V -2V P
L) W
b ' V119
A C PIN No.8
Vi1 2 vio, P nos  MORZ  CORRECT
( HORIZ. FREQ.) ;
{5’5%#’0'4 \/{118, PIN No.8 : A VTV
; VERT. FREQ.)
FREQ.) 7 TIVES THE SIZE JHOUD B2 TME.  INCORRECT

THE SIZE OF FIG. 3C

Fig. 3—Partial schematic of RCA 630TS sync section.
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at pin £l of V212A. Here the wave-
form checked correctly with the serv-
ice data (refer to Fig. 2A). Next, a
waveform check was made at pin 22 ol
V212A and here again the waveform
was correct. (Ref. to Fig. 2B). A
waveform check was now made at pin
24, the grid of V213. This was also
correct (Ref. to Fig. 2C). At pin 23
the plate of V213, however, the wave-
formm was found to be one tenth its
proper size (Ref. to Fig. 2D).

Voltage measurements \ere next
taken at the plate and screen of V213.
The screen voltage checked correctly at
around 50 volts positive, but the plate
voltage measured about 300 volts posi-
tive. It seemed that R262, 0K, was
not dropping any voltage because the
B-- side of this resistor also measured
about 300 volts positive. R262 was
then resistance checked and was found
to measure about 200 ohms. C244,
(252, and C247 were next measured
for voltage leakage because of the pos-
sibility of their causing the defective
R262. But all these condensers checked
satisfactorily. The 6S]7, V213 also
checked okay. Thus, it was assumed that
the low wattage rating of this resistor
was the cause ol its failure. This half
watt resistor was now replaced with a
new 2 watt 10K resistor (to be safe),
and now the receiver functioned
properly.

[t is easv to understand that if R262,
10K, the load resistor across which is
developed the composite sync pulse
voltage, drops in resistance to 200
ohms, the load voltage will not be
large enough to cause the vertical and
horizontal oscillators to be triggered
properly.

RCA 630 TS—Pulling at top of pix
and vertical slipping

The receiver was turned on and it
was observed that there was a quivering
and pulling at the top of the picture. Tt

[Continued on page 49]
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THE
DETROIT

SERVICEMEN’S

SHOW

HE First Detroit Electronic Parts
Show, staged at the Whitehall
Bldg., State Fairgrounds, Detroit, Mich-
igan on November 2nd and 3rd, 1954,
attracted 6100 Radio and TV Dealers
and Servicemen from the Greater De-
troit area. The show was a great success.
The twelve independent electronic
parts jobbers in Greater Detroit who
sponsored the show in co-operation with
manufacturers and members of the Wol-
verine Chapter of Representatives feel
highly satisfied to have been of service
to the Radio TV Service-Industry.

The show was opened by Lt. Gov-
ernor Clarence A. Reid and Peggy Lee,
well known recording artist. Mr, H.
Hirt, Secr.-Treasury of Radio Special-
ties Co. was chairman of the event. Gov-
crnor Williams sent his best wishes by
telegram.

Following are some of the comments
from a cross-section of the industry:

(1) H. H. Rainier, Mgr. Electronic
Product Sales, Sylvania Elec-
tric Products, Inc.

Sylvania wishes to congratulate the
Greater Detroit Distributors on their
first undertaking of a show directed to
dealers. This kind of effort demon-
strates genuine sincerity on the part of
the electronic distributors to bring the
servicemen into direct contact with
manufacturers and their products. Syl-
vania as a manufacturer who has always
felt a close alliance with the service in-
dustry, feels that this initial venture by
the Detroit Distributors was an out.
standing success. We at Sylvania have
attended many similar shows and we
feel the Detroit Show is one of the bes:
we have attended. Best wishes for con-
tinued success.

(2) H. Kalker, General Sales Mana-
ger, Sprague Products Co.

Let me congratulate vou and your

36

A number of distributors get together

to put on a show for servicenren

primarily with unparalleled results.

committee for a very fine job in present-
ing the first Dealer Servicemen Show
in Detroit, sponsored by the Distribu-
tors and the Representatives. Despite
the inclement weather, I was pleasantly
surprised at the thousands of Dealers,
Shop Owners and Servicemen who came
to the show, their hungry desire for in-
formation was well proven by the Fact
that by late evening most Manufactur-
ers ran out of thousands of their pleces
of literature. It is my hope that you will
continue this program on an annual
basis and that you have the Distributors,
with the help of the Manufacturer, man
the booths as these people are really
your customers and not direct customers
of the Manufacturers.

I am sure that in the next few
months, you will have found that this
Show has helped considerably in ce-
menting a more personal and friendly
relationship in addition to a business
relationship between the Distributors.
Representatives and Manufacturers. ]
was very happy to have had the privi-
lege and opportunity to sce the show in
person.

(3) John T. Thompson, Sales Mor.,

General Electric Co.

You and vour committee are certainly

Bt

3 k7~&‘ﬂ/w ) i
Mr. H. Hirt, chairman of the show.

" s Bt -

to be congratulated on the complete
success of the first dealer parts show
conducted in the Detroit area. As far
as I know, this is the first cooperative
show of this type ever held for dealers
and their technicians in the electronics
service industry. Its complete success
reflects the hunger of the dealer and his
television and radio service technicians
for more product information and guid
ance from his distribution suppliers and
their manufacturing sources. We in the
Tube Dept. of the General Electric Co.
felt it a real privilege to participate with
you in this progressive industry step
and wish to assure you of our complete
support in future activities of this type.

(4) E. D. Powers, Exec. Vice Presi
dent of Thordarson-Meissner

I am truly amazed at the tremendous
outpouring of TV & Radio Technicians
who attended the 2 day show. I have
been to components expositions all over
the United States and have never seen
the equal of the attendance at the Statc
Fairgrounds. This is especially phe-
nomenal when you consider that this
is the first show exclusively for service-
men and technicians of its type ever at-
tempted in the entire country. It is in
deed a tribute to the imagination, plan-
ning and splendid organization of the
electronic parts distributors of Greater
Detroit, under the very capable chair-
manship of H. Hirt of Radio Specialties
Co., 456 Charlotte. The Radio & TV
parts distributors of the U. S. can well
take example from this excellent and
inspired type of good merchandising in
bringing the manufacturers of complex
equipment in direct contact with the
ultimate users of their products. It can-
not help but generate good will, trust
and greater cooperation among maker,
distributor and servicemen.
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Mfr: Majestic Model No. 121B
Card No. MAJ 121-1

Section Affected: Raster

Symptom: No high voltage

Cause: Defective component

What to Do:

Replace: R94 (5K. 5 watt)—open

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

V15
6AV5
HOR. OUTPUT

)

—ANVWVW

Mifr: Majestic Model No. 121B

Card No. MAJ 121-2

Section Affected: Sound

Symptom: No sound
Cause: Defective component
What to Do:

Replace: CI8 (.005 uf)—shorted

V3
6K6
AUDIO OUTPUT

Mfr: Majestic Model No. 121B

Card No. MAJ 121-3
Section Affected: Pix
Symptom: Video overload

Cause: Defective component

What to Do:

Replace: C33 (100 upf)—leaking

RADIO-TELEVISION SERVICE DEALER e DECEMBER, 1954

V6
6BC5
1st. VIDEO LF
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V13
6K6
VERTICAL OUTPUT

®

i0-TV ;Service Degler

Mfr: Majestic Model No. 121B
Card No. MAJ 121-4

Section Affected: Raster

Symptom: Vertical foldover at bottom

Cause: Defective component

What to Do:

Replace: C59 (0.1 »f)—leaky

BRIGHTNESS
CONTROL

Mfr: Majestic Model No. 121B
Card No. MAJ 121-5

Section Affected: Raster

Symptom: No control of brightness

Cause: Defective component

What to Do:

Replace: C32 (.05 uf) —shorted

C60

Vi
6SN7

38

Mfr: Majestic Model No. 121B

Card No. MAJ 121-6
Section Affected: Sync
Symptom: Horizontal frequency drift

Cause: Defective component

What to Do:

Replace: C60 (.002 uf)—leaky

RADIO-TELEVISION SERVICE DEALER o DECEMBER,

1954



Mfr: Philco Model No. 50-T1600,

51-T1600, etc.

Card No: PH1600-1 Code No. 121 and 122

Section Affected: Sync

Symptom: Critical sync action under difficult
reception conditions

Reason for Change: Circuit improvement

What to Do:

Remove: 6.8K, 1.2 meg resistors as shown
also 100 uuf, .047 uf and 330 uuf con-
densers as shown

Install: Parts and rewire as shown in Card

No. PH1600-2

(continued on Card No. PH 1600-2)

Radio-TV Service Dealer Yides eS'. Servicing Systems© Data Sheets

Y2 12AV7

VERT. SYNC
SEP.

HOR.SYNC
SEP

B+ 250 V.

1st. SYNC
SEP.

N
-

RADIO-TELEVISION SERVICE DEALER e

(continued from Card No. Ph 1600-1)

Model No. 50-T1600,
51-T1600, etc.

Mfr: Philco

Card No: PH1600-2 Code No. 121 and 122

Section Affected: Sync

Symptom: Critical sync under difficult reception
conditions

Reason for Change: Circuit improvement

What to Do:
Install: 39K, 180K, 270K, 6.8K, 100K, resistors

as shown
Also, 015 uf, 120 uuf condensers as
shown

Rewire: As shown

® PARTS
REMOVED
B+ 150 V.

12AU7 ——_

4 L B+
Y2 124V7 / \ )

15t SYNC 1st /% 6.8MEG. 250 V.
SEP s

SER.

Model No. 50-T1600,
51-T1600, etc.

Mir: Philco

Card No: PH1600-3 Code No. 121 and 122

Section Affected: Raster

Symptom: No raster, no high voltage, R104

(4.7K) resistor burns

Cause:.C86 (40 pf) is open, causing horizontal
rf energy to flow completely through
R104 (4.7K) which burns up.

What to Do:
Replace: C86 (40 xf)
Also R104 (4.7K)

DECEMBER, 1954

* PARTS
ADDED
! 5v4
DAMPER
6BQ6
B00OST
R104 B+
1 =
A
T0 5Y3 10
0.1 /
HEATER £ 0.1 / Hf
/ 28 yre; / ;
ARV / )
.J_ l c86 /,'
' This resistor burns

when C86 is open
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—9V. RI/;’MOVE

Mfr: Philco Model No. 50-T1600,
51-T1600, etec.

Card No: 50T-1600-4 Code No. 121 and 122
Section Affected: Audio

Symptom: Intercarrier buzz

Cause: Insufficient AM rejection

270 What to Do:
470K Remove: 4.7 meg resistor
) -1 100 1500 Add: 680 uuf condenser
puf I Juf Also, 100 uuf adjustable condenser and
= A 1 1.8K resistor
\ S =
DD---
5V46
HOR. DAMPER
po— Mfr: Philco Model No. 50-T1600,
51-T1600, etc.
[ =

Card No: PH50T1600-5 Code No. 121 and 122
HOR. LIN.

— SN Section Affected: Pix

r Symptom: Poor Horizontal linearity
Cause: Open condenser
0.1
utf 620 What to Do:
Replace: C90 (.1 uf)

HOR.OSC. TEST

PIN VIEW
@G Mfr: Philco Model No. 50-T1600,
51-T1600, ete.
-___.O @
Card No: PH1600-6
@ Q Section Affected: Raster
= Symptom: Intermittent raster, bias on 6BQ6GT
= intermittent
T0 WHITE LEAD 470 Cause: Defective drive capacitor (mica cracked)
AW
Of #?25\}5(/):50 What to Do:
’ Y T0 GRIDS OF Check: CI102 (horizontal drive control), note
c102 6B8Q6 TUBES condition of mica and replace
DRIVE ZI
470
= —WwWW—

RADIO-TELEVISION SERVICE DEALER e DECEMBER, 1954
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V105
6AQS
AUDIO OUTPUT

Mifr: RCA Chassis No. KCS 81

Card No: RC81-1 c117

Section Affected: Sound |e ) ¢

Symptom: Raspy sound

Cause: Leaky Condenser
470K

What to Do:
Replace: C117 (.01 uf)

v120
C.R.T.
Mfr: RCA (Chassis No. KCS 81
Card No: RC81-2 I( 2
Section Affected: Raste: 183 .
Symptom: No control of brightness @ H
Cause: Shorted condenser 150K |
What to Do:
Replace: C183 (.1 uf)
%
BRIGHTNESS
V112
% 12AU7 170
HOR. SYNC AMP i
Mifr: RCA Chassis No. KCS 81 @ - "

Card No: RC81-3 /

Section Affected: Syne | —ee——- 0047

Symptom: Critical horizontal and vertical sync \ —’Uf

8.2K

Cause: Shorted condenser

What to Do:
Replace: C170 (.01 uf)

/7 h \

/ \\

)
iff—www—
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V1138

. Radio-TV Service Dealer ¥idea S Servicing S © Data Shéets
/o 6SNT7
Y

Mfr: RCA Chassis No. KCS 81
Card No: RC81-4
Section Affected: Raster
N
Symptom: Insufficient height
Cause: Resistor increases in value
2.5 MEG. What to Do:
HEIGHT .
CONTROL Replace: R194 (220K)
V102 T102
6AU6 !
2nd. SOUND i Mfr: RCA Chassis No. KCS 81
I.F,AMP.
@ Card No: RC81-5
Section Affected: Audio
______ R104 Symptom: No Audio
—————— >
______ B+ Cause: Shorted condenser; and resistor changed
125 V. in value caused by shorted condenser
~C1 What to Do:
058 Replace: CI105B (.01 uf)
— CAP. Also, R104 (IK)
V108 V109
6CB6 6CB6
3rd. PIX I.F.AMP 4th. PIX I.F.AMR Mfr: RCA

Card No: RC81-6

T0"Y " CONNECTION

Section Affected: Sound & pix; V108, V109
Symptom: No sound, no pix
Cause: Open filament choke

What to Do:

.,,”

Replace: L10! (filament choke)
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SPECIAL OFFER

easier servicing job!

ALL COMPLETE!

Radio-TV Service Dealer, 67 W. 44 Street, New York 36, N. Y.
Please RUSH me the following diagrams:

TO OUR READERS!

By special arrangement with John F. Rider Publisher,
Inc., RADIO-TV SERVICE DEALER now brings you a
COMPLETE diagram service to help you do a faster,

ALL FACTORY PREPARED!
ALL FACTORY AUTHORIZED!

Just 70¢ for COMPLETE SERVICING INFORMATION on any TV
receiver . .. any year, any make, any model . . . from 1946 on!

Just 50¢ for COMPLETE SERVICING INFORMATION on any
radio . .. any year, any make, any model . . . from 1941 on!

TAKE ADVANTAGE OF THIS SPECIAL OFFER ... MAIL THE COUPON TODAY!

RADIO DIAGRAMS @ 50¢ EACH TV DIAGRAMS @ 70¢ EACH

YEAR MAKE MODEL ¢ YEAR MAKE

MODEL =z

(For all New York City orders, please submit additional 3% sales tax.)

Name

Address

!
|
|
|
|
|
I
|
!
|| MAKE ALL CHECKS & MONEY ORDERS PAYABLE TO Radio-TV Service Dealer
|
|
|
I
|
t
I
|
1
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CBS-Hytron 4-Way Tool
CBS-Hytron, Danvers, Mass., has
announced a 4-Way Tool consisting
of: a slotted steel barrel with hex
sockets, Y4 -inch at one end, 5/16-
inch at the other; a double-ended
screwdriver blade . . . one end with
Phillips head, the other standard
which slides inside the barrel :
and a knurled setsecrew to lock the
sliding blade into any one of three
recessed positions within the slotted
barrel. When the sliding blade is
centered within the barrel, either

liex socket can be used.

Erie “Pallet-Pak’’

Erie Resistor Corporation, Dis
tributor Division, 50 E. Wynnewood
Rd., Wynnewood, Pa., announces :
new method of bulk packaging ERIE
Disc Ceramicons at no extra cost,
which it has named ‘‘Pallet-Pak."
Five discs are inserted between two
strips of cardboard and stapled in
position between the leads, eliminat-
ing tangled leads and providing an
eusily identified. easily handled, and
quickly inventoried item.

Snyder Mike Stand

A new floor stand huas been in-
troduced by Snyder Manufacturing
Company of Philadelphia. The stand
1= u floor model and is coded the
MS-2. 321,  inches collapsed, it
chrome plated 2-section telescopic
staffs extend to 611% inches and are
held securely by the Snyder Sure-
Grip Lock with Velvet Action. The
Base, of gray crackle finish cast
ron, is light in weight. Additional
information may Dbe obtained In
vriting to Diek Morcis at Snyde
Mfg. Co.. Philadelphia 40, 1.

Raytheon Set Jackets

“Make your TV set match
room decor’ is the theme of a new
display featuring the "“jacket ward
robe” of Raytheon’s 17-inch and 21-
inch Challenger sets. The full-color
display measures 2 by 3 feet, stand:
ecurely on top of the 17-inch set
through a combination of die-cu
design and easel back, and contains
swatches of the fabrics used for the
ten slip-on jackets. For details, write
Raytheon Mfg. Co., 801 N. Michigan
Ave., Chicago 11, Il

your

Cornell-Dubilier Flyback Checker

The CD “Flyback Transformer and
Yoke Checker” is extremely sensi-
tive and can detect even a single
short circuited turn in the windings
by indicating inductance change.
The instrument, called the CD model
BF-80, employs an oscillator cir-
cuit, a 6V6 vacuum tube and a 414"
microammeter with separate indi-
cator scales for short tests, continu-
ity tests, and voke tests. For further
information write: Cornell-Dubilier
Electrie Corporation, South Plain-
field, N. J.

JFD Jet-Helix
The combination of the speci

flat plane conical, which proved ex-
ceptionally successful in the JFD
Super-Jet, and the microwave helix.
makes this a revolutionary antenna
design for real dynamic perform-
ance. The Jet-Helix is completely
constructed from Aleoa Aluminum,
and highly engineered for the best!
reception ever achieved. The helix
exhibits unusually high gain and
direetivity. For info, write JI'D Mfg
Co., 6101 16 Ave., Brooklyn 4, N.Y.

“Corridor’’ Speech Master

The Jensen Manufacturing Com-
pany of this eity is now producing
a reproducer specially designed for
two-direction sound coverage in cor-
ridors or offices. The new unit.
Model RK-61, has a heavy drawn
steel case with extended perforations
on both sides to permit high quality
speech coverage in both directions
while offering complete protection
to the heavy duty six-inch loud-
speaker driver unit.

Clear Beam Antenna

Clear Beam Antenna Corp. an-
nounces availability of the “Big
Chief,”” an all new high gain an

tenna combining the principles of
the giant conical with a Yagi. Thi:
antenna provides servicemen with :
functional type high gain all-band
unit designed to cover all channel:
2 to 13. Snap-open construectio
«nd  special die-formed hardwarc
provide easy assembly. The use «f
wider diameter tubing on the lo
band section of the antenna affor
improved sensitivity.

Regency FM-AM Tuner

A new FM-AM professional tuner.
Model AF-250, is now being manu-
factured by Regency which utilize
a genuine Armstrong cireuit with
two limiters, and has separate FM
and AM circuits from antenna to
output. AFC on FM provide maxi
mum fidelity at all times. The unit
is of cast polystyrene over black
krinkle steel. For information, write
Regency, a division of I.D.EE.A ., Inc..
7900 Tendleton Pike, Indianuapoli
26, Ind

Channel Master Roto-King
Development of the Roto-King
new antenna rotator has been an-
nounced by Channel Master Corpora-
tion, Ellenville, N.Y. The rotator is
designed to provide the set-owner
with hair-line aceuracy in pin-point-
ing TV stations. Its many features
include a flexible worm gear which
eliminates the danger of gear-slip-
ping, back-lash, and binding, assur-
ing a longer life and positive con-
trol, and its midget control cabinet,
the smallest cabinet on the market,
measuring just 23" x 4”.

RADIO-TELEVISION SERVICE
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WORK BENCH
[from page 35]

was also noted that when the contrast
was decreased slightly, the picture
would slip vertically. Evidently, this
was a composite sync problem. There-
fore, V118, 6SK7, the first sync ampli
fier, V119, 6SH7, the sync separator,
and VI20A, the second sync clipper
were replaced individually but did not
solve the problem. Just as a slight pos-
sibility, V114B, 6AT5. the dc restorer
was also replaced

The oscilloscope was next sct up to
check a few waveforms, and the dia-
gram consulted. The 65K7, V118, is a
remote cut off type tube which is grid
biased by the bleeder network, 1228
and R153. The signal arriving at the
arid of V118 is in a negative direction.

Knowing these facts, a waveform
check was made at pin 24 of V118 but
the waveform checked correctly with
the manufacturer’s service data (Ref.
to Fig. 3A). Next a waveform check
was made at pin #8 of V118 and this
waveform also checked correctly with
the manufacturer's notes (Ref. to Fig.
3B).

V119, the sync separator was then
considered. This tube is grid biased
by the bleeder network R156 and
R157. The operating voltages applied
to the grid, screen and plate are such
that the negative or bottom portion of
the applied positive going signal is cut
off. Thus, the video and blanking
pulses are removed and only the sync
pulses appear at the plate of VII9.
Knowing this, a wavetorm check was
now made at pin 4 of V119, This
waveform checked correctly, vet it
seemed to quiver a bit too much (Ref.
to Fig. 3C). However, on checking
pin £8, the plate of V119 we found
trouble. Instead of being twice the size
of that at pin 4 of V119 the waveform
was about the same size. Moreover, it
appeared to quiver entirely too much

Ref. to Fig. 3D).

A voltace measurement was then
raken at the grid of V119, pin 24 In-
stead of measuring about —5 volts, it
measured about —18 volts. The re
ceiver was then turned off and a re-
sistance check as made of R156 and
R157. RI156 checked properly but
R157 measured infinite. R157, 1 meg-
ohm, was then replaced with a new 1
meg resistor and the receiver now func-
tioned propetly.

With R157 open and —18 volts ap-
plied to the grid only the uppermost
positive tips of the svnc pulses would
cause V119, 6SH7, to conduct. Thus,
because of the small sync pulse voltage
applied to the horizontal and vertical
oscillators, the picture would slip verti
cally and pull horizontally.

RADIO-TELEVISION SERVICE DEALER e

AUDIO
ADAPTATIONS

[from page 33]

such as the 6K6, 6V6, 6W6 etc. can be
adapted.

Again an “S” type socket and an old
tube base are connected together, but
this time as shown in Fig. 2. This re
sults in the plate and screen of the out-
put tube of the TV recciver being con
nected together so that the tube per-
forms as a triode. Observe also that the

plate of the tube is connected to B+,
and that the signal output is taken off
the cathode. Thus, this stage becomes a
cathode follower with a low impedance
output which may be connected into a
low impedance load. Systems between
signal sources and loads using low im-
pedance circuits produce a minimum of
noise and interference voltage pickup in
the lines, so that long lengths of wire
mav be connected between the cathode
our'put terminals and the distant power
amplifier input without excessive noise
or hum pickup. _
[Continued on page 52}

Just what the TV Doctor ordered...

- STANCOR

EXACT REPLACEMENT FLYBACKS

Whether the “patient”
is a Crosley, a Muntz,
an RCA, or any other
brand, you can be sure
of a prompt recovery
when the prescription
reads “STANCOR”

Stancor A-8241

New Exact Replace-
ment Flyback for
Crosley 157820 and
Hallicrafters 550251

List Price .. ..

$8.10

DECEMBER, 1954

CHICAGO STANDARD
TRANSFORMER CORPORATION

3586 ELSTON AVENUE « CHICAGO 18, ILLINOIS
EXPORT SALES: Roburn Agencies, Inc. 431 Greenwich Street « New York 13, N. Y.

FREE—HIGH FIDELITY, Ultra-
Linear Amplifier Bulletin
479 describing performanc?2
and construction of the 24
watt Stancor-Williamson
Amplifier, using Stancor
Ultra-Linear Output Trans-
former A-8072($15.00 net}.
Available from your dis-
tributor.

Stancor transformers
are listed in Photo-
fact Folders, Counter-
facts, Radio’s iaster,
and File-0-Matic.
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| NEVER LOSE A WINK OF SLEEP

WORRYING ABOUT TUNG-50L TUBES

50

Tung-Sol Tube quality is the best insur-
ance a dealer can have against service
call-backs. You safeguard your service
work and protect your profit when you
use dependable Tung-Sol Tubes for re-
placement.

TUNG-SOL’

dependable

'!Q’ICTIIRE TUBES

TUNG-SOL ELECTRIC INC., Newark 4, N. J.
Sales Offices: Atlanta, Chicago, Columbus,
Culver City (Los Angeles), Dallas, Denver,
Detroit, Newark, Seattle.

Television CRT manufacturers’ sales of cathode ray
tubes in September topped the 1.1 million mark to establish
a new high in monthly unit sales, as reported by the Radio-
Electronics-Television Manufacturers Association. Receiving
tube sales in September gained by over 16 percent from
August and were at the highest level since June of last year.
Nearly 1 million television receivers were sold at retail dur-
ing September, bringing sales for the first nine months of
this year to the highest point on record. TV set sales in Sep-
tember more than doubled the August rate and radio sales
were at the highest level this year, the Association added.

The Sprague Electric Company has started construction
of a 13,000 square foot, one-story building in the Venice
section of oLs Angeles, Calif. to house all its Southern Cali-
fornia operations. The building, in contemporary modern
Culifornia architectural style of stone, glass, and cinder block,
is epected to be completed in the spring of 1955. The Sprague
company will then move from its present rented quarters in

Culver City.

One-year warrantics on TV picture tubes appear to be on

' the way out. On December 1, GE and DuMont will switch

to six-month warrantics on all sales of replacement CR tubes.
A change to 12-month pro-rata warranty svstems has already
been made by RCA and Svlvania. The industry policv in
regard to tubes sold to set manufacturers, but it is possible
that these warrantics mav be reduced to a period of six
months, carly next vear.

A new record care kit wudy i time for Christmas business,
has heen announced by Walco Products, Inc., East Orange,
N. ]. Designed to appeal to anyone with u record collector
or hi-ft fan on his (or her) Christmas list, the kit contains a
6 oz. can of Walco Stati-Clean, popular anti-static spra
cleaner for records; 2 puckages of Walco Discovers—protective
record sleeves made of the soft plastic, polyethylene; a book
on record care by a leading andio expert, and a small camel’s
hair brush for cleaning dust from phonograph needle tips.

Latest developments in the Color TV field: Initial quan-
tities of a pre-production run of RCA Victor's new 21-inch
color television receiver, for demonstration purposes only,
have been shipped to distributors in key color TV Markets.
- .. Muntz TV, Inc., hopes to have a color set on the market
in February, Earl W. Muntz, president, said recently. The
color tube used will probably be CBS-Columbia’s. . . . Mag-
navox will venture into color television for the first time
next year with a 21-inch console incorporating a 21-inch
round shadow mask color tube. . . . The U. S. Patent Office
has granted Dr. Ernest O. Lawrence, a Nobel Prize physicist,
a patent covering a basic invention for better and less ex-
pensive color television picture tubes. All Lawrence tubes
embody the basic principle of post-deflection focusing and
electronic color registration which makes it possible to build
color stability in the tube itself. . . .
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The ""Dragnet’’ TV show, about the first of next year, will
feature an exposé of a television service “racketeer.” A. W.
Bernsohn, managing director of the National Appliance and
Radio-TV Dealers Association, announced that the script has
been prepared by Dragnet Productions, Inc., with the coop-
eration of the Los Angeles Electric League and NARDA.
Frank J. Moch, NATESA president, voiced apprehension at
the announcement of the project, recalling that one of the
earlier "'Dragnet’’ scripts on the same subject proved quite
derogatory to the industry; however, he expressed the hope
that "anything controversial’” may have been avoided this
time by virtue of NARDA's editing of the script.

As of late, a great number of radio and television set manu-
facturers have been striving to build more compact units. As
a result of this, the speaker must, of course, also be reduced.
Since the dimension most important in this respect 1s the
depth, there is an ever increasing number of shallow speakers
heing used. So as to offer the serviceman a suitable replace-
ment speaker for these sets, Oxford electric has developed a
serics of shallow speakers which is identified as the “H” Series.
These units have all the characteristics of the conventional
replacement speakers. The “H” Series is limited to five sizes,
which will be sutficient Tor almost all replacements.

A turn-out of some 250 service people attended the first
1954 meeting of the Service Managers’ Organization of New

|

York held at the New York Trade School on Wednesday, |

September 29th, according to Donald Packer, Service Mana-
ger of Olympic Radio & Television Inc., who sponsored the
meeting.

OLYMPIC’S Chief Engineer, lee Seigmund, spoke about
service considerations of OLYMPIC'S new vertical chassis.

Norman B. Krim, Vice-President and General Manager
Raytheon’s Receiving and Cathode Ray Tube Operations, con-
gratulates F. Edward Anderson, Distributor Tube Sales Mana-
ger, on completion of 25 years of continuous service. Mr. An-
derson directs the replacement sales of Receiving, Picture
and Industrial Tubes, including Semi-conductor Diodes and
Transistors to over 600 distributor accounts. Mr. Anderson is
a member of the Radio Oldtimers Club and is well known
throughout the radio and television industry.

An agreement by GE field TV-radio service executives has
been reached by which GE radio repair work will be chan-
nelled through independent service shops throughout Penn-
sylvania. A ninety-day free-labor policy has been inaugurated
by GE for its radio line, by which all sets will be serviced by
their distributors during the length of the guaraniee period.
GE, during a recent mecting with the Federation of Radio
Service Men's Associations of Pennsylvania, declared that it
did 1ot want to exploit the service business and compete with
service and appliance dedlers.
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IT's FUN TO STAY UP WHEN YOU HAVE
SUCH GOOD, CLEAR RECEPTION

The Tung-Sol Tubes you get from your
wholesaler are the same high quality
tubes used by leading radio and TV
set manufacturers. You'll be giving
customers like me the best possible
service when you replace with Tung-
Sol Tubes.

TUNG-SOL

dependable

TUBES-DIAL LAMP

TUNG-SOL makes All-Glass Sealed Beam
Lamps, Miniature Lamps, Signal Flashers,
Picture Tubes, Radio, TV and Special Pur-
pose FElectron Tubes and Semicorductor
Products.
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now you can really

vnderstand

COLOR TV!

get the new SAMS hook

“Fundamentals of
Color Television”

written so
you can
UNDERSTAND it
ONLY

$200

s
v
E AP

all you want to know

in five great chapters:

CHAPT. 1:'‘What You Need to Know About Color.”
A simple description of color, its relationship to
the eye, its application in Color TV; explains
terms: hue, saturation, mixtures, purity, chro-
matic, achromatic, luminosity, etc.

CHAPT. 2: “‘Color Picture Reproduction.” Covers
physical aspect of color reproduction in the pic-
ture tube; tube structures and exact physical
functioning in all major color tube types.

CHAPY. 3: “Principles of NTSC Color System.”
Complete description of Color TV signal; com-
patability requirements; integration of color
and sound; methods of transmission and re-
ception.

CHAPT. 4: "‘Color Receivers.” Covers theory of
operation of various receiver systems using any
of the color picture tubes, in block diagram
analysis form.

CHAPT. 5: “‘Circuit Analysis of Color Receivers.”’
Covers every circuit in detail; gives practical
information on special components associated
with color; all text supporied by photos, block
diagrams and schematics.

Prepare for Color TV with the help of this com-
plete, easy-to-understand up-to-date book. 224
pages. 514 x 813",

onng:lsA-l 5200

HOWARD W. SAMS & €O., INC.

Order from your Parts Jobber today, or |
write to Howard W. Sams & Co., Inc., 1
2209 East 46th St., Indianapolis 5, Ind. :

)

My (check) (money order) for $.................
enclosed. Send........copylies) of “Fundamentals
of Color Television” (BA-1, $2.00)

....State. ..

e cccccaoc—m——
z
o
3
®

AUDIO ADAPTATIONS
[from page 49]

The TV receiver schematic must
be referred to for two reasons. The first
is to make sure that the cathode resistor
of the output stage is returned to ground

-not B minus. Those circuits employ-
ing an ungrounded B minus supply do
not lend themselves to this adaptation
due to the high voltage difference be-
tween the two chassis. The second is to
note the value of the cathode bias re-
sistor. Since there is negligible de drop
in the TV audio output transformer,
the B plus screcn voltage can be applied
to the plate without disturbing the rest
of the circuit—thereby allowing the use
of the cathode load resistor, R, of the
same value as the old one.

The same materials are used as de-
scribed in the previous section with the
addition of the load resistor. Notice that
the cable is connected to the socket this

time, instcad of the base. The cathode |

follower’s inherent degeneration also
makes it desirable from the point of view
of reduced amplitude distortion. This
increase in fidelity, however, is obtained
at the expense of a loss in gain. With
the rather low value of load resistor used

here, the stage gain is somewhere be- |

tween 0.35 and 0.50—low even for a
cathode follower. This should not prove
a serious drawback in most cases, how-
ever, since the audio amplifier has am-
ple rescrve gain to make up for this
loss.

Although most amplifiers contain an
input grid coupling condenser, it pays
to check the schematic for its presence.
If there isn’t any, a .0l uf paper con-

denser should be inserted at the ampli- |

fier end of the cable. Without this con
denser, the grid would be driven several
volts positive, causing cxcessive plate
dissipation and distortion.

It, as is probable, these changes result
in a duplication of volume controls, the
amplifier control should be set at some
high level and the volume varied at the
TV set. This prevents the possibility
of overdriving the earlier voltage in the
receiver to make up for the loss in the
cathode follower.

Speaker Switching by Means
of Relays

If the customer’s TV set uses a minia-
ture audio output tube, such as a 6AQ5
(in which case the above adapters can
not be used because of the glass-to-metal
seal) or his is one of those rare sets with
a fairly good push-pull audio section, a
great improvement in performance can
be obtained by substituting the hi-fi
speaker of his hi-ii system for the sinall
commercial one used in most receivers.
Fig. 3 indicates a method by which this
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You Can Solve
Your P

oblems
in Handling

VHF and UHF

TV SIGNAL
AMPLIFICATION

CHANNEL
CONVERSION

TV SIGNAL
DiISTRIBUTION

Easily. ..
Effectively. ..

Economically!

USE THIS HANDY COUPON

I 1
| BLONDER-TONGUE LABORATORIES, INC. |
. Dept. YM.7, Westfield, New Jersey I
| Please send me the following FREE literature: |
| [J The B-T *Add-A-Unit’
' Master TV System I
§ ‘Add-A-Unit’ Installation Manual I
! TV Caiculator 1
1 1
UHF Converters .
i
i Name 1
] I
Address I
! 1
! City Zone State i

e e e e e e g
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can be done without the addition of any
switches or controls. Here a relay auto-
matically throws in the hi-fi speaker only
when the TV set is turned on. A double-
pole-double throw, volt ac relav is
mounted on the rear of the hi-fi speaker
enclosure and connected as shown.

It is not advisable to mount the relay
at the TV set since this might lengthen
the speaher cable considerably, possibly
causing high frequency oscillations in
feedback tvpe amplifiers. Four conduc-
tor flat cable is practical for this job
since it can be laid under the carpet.

Voltage for energizing the relay coil
is obtained from the filament terminals
of any 6 volt tube in the receiver. These
terminals are made accessible by the use
of a Vector test adapter, type “T”,
which is plugged between the tube
socket and the tube.

This will not work with a set with
either series or series-parallel filament
strings, since the filament current would
be changed. It is also a good idea to
choose a tube whose filaments are re-
turned to ground rather than some posi
tive dc voltage. Hligh dc voltages can
cause trouble if the relay frame is

rrounded to the chassis by its mounting
stud.

| npp | TOTV SET
SOOL) AS INFIG 3

=

;

FROM s ‘l , !
AMP 100 L i i |
awpip oW =0 _o—r-
OUPUT < |

Y '
I
——0 _O

~<

Fig. 4—Use of 3-pole relay to main-
tain permanent loading of audio out-
put transformer.

Constant Loading on Output
Transformer

With the above arrangement, it is
possible to damage the hi-f audio out-
put transformer it the hi-h audio system
is turned on while the TV set is on.
Fig. 4 shows how this hazard can be
avoided at a slightly greater expense.
By using a threc-pole, double-throw re-
lay, the transformer is loaded with a
10 ohm, 10 watt resistor when the TV
set is in use, thereby maintaining a load
on the hi-i output stage under all
switching conditions.

The matching resistor of Fig. 3 will
be necessary when the speaker has
different impedance from the TV out-
put transformer. A 10 ohm, 5 watt re-
sistor is a good compromise for most
cases.
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THE FRINGES .. NATION-WIDE!
CLEAR BEAM'S

ALL-BAND
- FRINGE )
ANTENNAS

Each a peak performer in its
field . . . a triple threat to any

| TRI-KING

. with more
construction

fringe problem . .
dollar - for - dollar
value!

Model
TK1500

The Tri-King TK1500 offers super fringe
performance through better design features. Half
wave electrical spacing between dipoles for higher

gain on every channel. Positive “back up action”
through the use of a full radar screen . .. acclaime
industry-wide as the finest reflector ever designed
for ghost rejection and elimination of co-channel
interference! Fully
wind tunnel tested.
Available in single
bay (Model TK1000)
and Super, wide
spaced array
(Model TK1800).

Cleur Beam

BIG CHIEF

Clear Baom 2 Bay Model BC 12-2

HONTER

2 Bay Mode! MYH 502 An advanced conical-

Yagi with element diam=
eters varied for precision
tuning, maotched
tivity and peak perform-
ance on high and low
band!

CLEAR ANTENNA CORP.
B E AM Canoga Park, Calif. ® Chicago, 1.

affiliated with TEMPO TV products

New wave trap principle gives
extremely high gain, sharp di-
rectivity, in-phase tuning on all
channels, New, flat design for
low wind resistance!

&arehouses in Seattle, Portiand, San Francisco, Honolulu, Dallas, Kansas City, Chicago, Detroit, Baltimore

sensi=

1440 page MASTER

1440 pgs.

Fully catalogs Q q .
Radio-TV- for everything in Electronics
Electronic —_— )

parts & Make rapid selections from one industry-
equipment: wide MASTER CATALOG complete with
Trans- SPECIFICATIONS, ILLUSTRATIONS,
mitters, DESCRIPTIONS, DIAGRAMS, PRICES on
Tes'(E%“iP' thousands of Radio-TV-Electronic parts
ment, Comm. :

Recejvers, and equipment.

Transformers,

Capacitors,

Antennas,

g:isllss??éhys. $ 95 « Over 85.000 - Fully indexed |
Recording & Tow items S8 x 117

PA Systems, as - Over 8,500 )

Hardware, +  illus. - Weighs 6 1bs.

Tools, etc., efc.
OFFICIAL BUYING
LGUIDE OF THE
INDUSTRY

From leading parts distributors or write to:

UNITED CATALOG PUBLISHERS, INC.
110 Llafayette Street, New York 13, N. Y.
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THE FAMOUS

K-TRAN’

THE FINEST - MINIATURE I. F. TRANS FORMER
EVER MANUFACTURED!
ONLY 2%”HIGH BY % SQUARE

The Miller K-Tran I.F. Transformers are available for the
, following frequencies: 262 KC, 455 KC, 1500 KC, 4.5 MC
\and 10.7 MC.

4.5 MC transtormers are for use in television receivers
having an intercarrier sound channel. 10.7 MC transforniers
find their main application in FM reccivers and tuners.

All transforiiers are shell core permeability tuned, thus
providing a magnetic shiclding of the windings and reducing
the mtluence of the aluminum can. Stable silver wmica fixed
capacitors are enclosed in the low-loss terminal basc.

CAT. NO.  Frequency Use NET PRICE
12-H1 262 KC Input Transformer 7 - 1:50
12-H2 262 KC Output Transformer 1.50
12-H6 262 KC Output Transformer diode filter 1.59
12-C1 455 KC Input Transformer - 1.32
12.C2 455 KC Output Transformer 1.32
12-Cé 455 KC Output Transformer diode filter 1.41
12-c7 455 KC Input Transformer for Battery Radios 1.32
12-C8 455 KC Output Transformer for Battery Radios 1.32
12-C9 455 KC Input Transformer for AC-DC Radios 1.32
12-C10 455 KC Output Transformer for AC-DC Radios 1.32
13-W1 1500 KC Input Transformer - 1.4
13-w2 1500 KC Output Transformer 1.44 |
13-PC1 455 KC Input L.F. Transformer For Pri:ned Ciréuits 1.44
13-PC2 455 KC Output L.F. Transformer For Printed Circuits 1.44
6203 4.5 MC Input or Interstage Transformer a ) 565
6204 4.5 MC Discriminator Transformer 1.98
6205 4.5 MC Ratio Detector Transformer 1.98
1463 10.7 MC Input or Interstage Transformer ) 1.65
1464 10.7 MC Discriminator Transformer 1.98
1465 10.7 MC Ratio Detector Transformer 1.98
SUB-MINIATURE K-TRAN - Only V2’ Square by 1V, High
10-C1 455 KC Input Transformer 1.50
10-C2 455 KC Output Transformer 1.50

(Available through your local distributor.)
*Manufactured under “K-TRAN’’ patents of Automatic Mfg. Co. *K-TRAN is registered trademark.

J. W. MILLER COMPANY
5917 South Main Street ° Los Angeles 3, California

Canadian Representative: Atlas Radio Corporation,

Ltd. 560 King Street, W. Toronto 2B, Canada
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ANSWERMAN
[from page 27]

of manufacturers TV receivers. But
they do fail occasionally. What hap-
pens is that they open up inside at one
of the leads. In the installation of the
replacement integrating network several
technicians have wired the new part in
backwards.

Consider what would happen in Fig.
2 if the point 3 were connected to the
0022 uf condenser and point 2 were
connected to the 6800 ohm resistor. The
.005 uf condenser of the integrator net
work would short most of the horizon-
tal pulse to ground leay ing very little
pulse to be used by the horizontal oscil
lator for lock-in purposes. However, the
reactance of the .005 uf condenser to
the vertical 60 eycle pulses would not
be too low and there would he enough
signal available at the output to hold the
vertical oscillator in sync.

COLOR

[from page 14]
than that introduced by the filter in
the 1 deniodulator. To make both the
[ and Q signals arrive simultancously
at the matrix network a slight addi
tional delav network is introduced in
the I demodulator. Still on the subject
of time delav it would be appropriate
at this timme to point out that the lumi-
nance channel which has negligible
time delav is also provided with a time
delav network. The latter brings the
luminance signal into the matrix net-
work at the exact same time as the I
and Q signals.

Phase Splitter

In the I channel the I voltage is
amplified and passed on to the phase
splitter, whereas in the Q channel no
amplification is necessarv so that the
output from the Q demodulator is cou-
pled directly to its phase splitter. The
purpose of the two phase splitters is to
obtain both positive and negative polar-
ity I and Q signal voltages. The posi-
tive and negative I and Q signals now
enter a matrix network into which the
Y signal is also fed.

Five signals are now available at the
input of the matrix network. These are
+L -1, +Q, ~Q, and Y. These five sig-
nals combine with each other in the
matrix to produce the original red, oreen
and blue color signals. The mathemati-
cal relationships are as follows:

R= 961 4 .62Q + Y
3= ~1.1011 4+ 1L.7Q +Y
G= -0.2811 - .64Q + Y

These primary color voltages are then
fed to the color signal amplifiers which
are controlled by potentiometers, except
for the red amplifier stage which em-
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ploys a fixed gain network. These po
tentiometers are sct entirely by the re-
quirements ol the phosphor cfhciency
ol the color picture tube and their ad
justments will be discussed in detail in
a later chapter.

Following each individual color am-
plifier a color output stage may be found
depending on the receiver design. The
red, blue and green voliages are then
applied to the respective electron guns ol
the tri-gun picture tube.

DC restoration is incorporated at this
point. The use of dc restorers is essential
to the proper presentation of color pic-
tures. Whereas the omission of the dc
component in a monochrome receiver is
not serious becausc a rturn of the
“Brightness” knob can compensate for
this loss, such a simple correction is not
available to the operator ol rthe color
receiver. Although the “brightness or
background” control of the color receiv-
er does control all three guns simultanc-
ously it does not affect them cqually.
The ratio of the different gun eflects
are dictated by the relative phosphor
efliciencics and cannot be used to cor-
rect for defective video presentation, as
would occur in the absence of the three
dec components.

REMOTE CONTROL
[from page 29]

6. Now place the unit back in the
chassis and pick up location of
mounting holes from the mount-
ing bracket making sure that the
shafts are perfectly aligned and
the gap above-mentioned is main-
tained. Then drill two holes with

a z19 drill.

Before making units securc 1o chas

sis, determine the proper method

ol coupling the tuner shaft (Fig

ure 6).

8. Placing the Motor Assembly back
in chassis, slide it forward so that
coupler engages both shatts and
sccure  hrackets in  position, 28
screw assemblies.

9. \Vhere the method in Figure + ap-
plies, take the following steps:
Place the base of mounting bracket
A against rear wall of tuner so that
large hole in the base centers
around the tuner shaft. (NOTE:
It the tuner shaft does not pro-
trude through rear wall of tuner,
it will be necessarv to drill a hole
in rear wall of the tuner so that the
coupler can slide onto the tuner
shatt without binding.)

10. Pick up mounting hole locations
from mounting bracket and drill
two 229 holes in the tuner case.
Mount with two #8 sheet metal
screws and lock washers.

11. Mount the Motor Assembly to
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bracket B as shown in Figure 4
and secure with two 38 screws and
lock washers into the mounting
studs of the Motor Assembly. (Mo-
tor Assembly in Figure + can be
rotated 1807 and then mounted if
space so demands.)

12. Bracket B may now be mounted
onto Bracket A dependent upon
space limitations. The motor shal't
should be cut at whatever length
is desirable so that Bracket B can
be bolted to Bracket A as space al
lows. It is important that a gap ol
from 1/327 to ¥%” be maintained
hetween the shaft of the tuner and
the shatt of the motor.

REAR §
SEAT

NEW — LOWER PRICES

S T
o

13. Now attach the coupler as shown
in Figure 6A.

14. Slide the coupler onto the tuner
shaft and bolt the brackets in place.
Use 28 screw assemblies.

15. Mount the Relay Assembly in any
convenient location preFeraMy on
the rear of the chassis using #8
screws. (Bear in mind that the fe-
male disconnect plug will require
a corresponding hole in the cabinet-
back.)

16. The unit is now ready for wiring.
Follow the wiring diagram, using
tag attached to the Relay Assembly
for sequence of wiring. PAY

STRICT ATTENTION TO

SPEAKER
KITS

MODEL R7-K

Greatly increased demand for the popular LOWELL rear seat speaker kits
enable a substantial reduction in price. NOW — more than ever, LOWELL
is your best buy — Sells itsclf on sight because it’s quality thru and thru!

NOTE THESE LOWELL FEATURES!
o Finishes to harmonize with any car interior. Standard colors include
grey, light bluc or light bronze. Chrome at slight additional cost.

o Perforated metal grille protects speaker cone from damage, is fade-
proof, tamper-proof. Edges of all metal parts nicely turned and finished.
LOWELL REAR SEAT SPEAKER KITS arc QUALITY THRU

AND THRU!

" Available as a complete kit, with or without speaker.
o Two popular sizes. MODEL R7-K with 6” x 9 oval speaker.
MODEL R53-K with 5” x 77 oval spcaker.

A Highest quality permanent magnet speakers for finest reproduction of

speech and music.

! Kit includes casy to mount 3 position switch to permit use of car radio
speaker alonc, rear scat speaker alone or both simultaneously. All hard-
ware, instructions and 15" cable furnished.

you less!

IN CANADA:

ATLAS RADIO CORP., LTD,,
560 KING STREET, WEST,
TORONTO 2B, CANADA
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All the way around, LOWELL rear seat speaker
kits offer smarter styling, higher quality, improved
fidelity and easier instaliation.
difference; hear the difference, yet LOWELL costs

You can see the

WRITE FOR ILLUSTRATED FOLDER
WHICH GIVES COMPLETE DETAILS

ol 02w MANVEACTURING CO.

3030 LACLEDE STATION RD., ST. LOUIS 17, MO.
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FIX EVERY TV RECEIVER!

TV FIELD SERVICE MANUALS
Edited by Harold Alsbhery

JUST PUBLISHED: VOLUME 3

A complete TV tube loeution handbeok .
PLUS all these other vajuable feniures: for each
nmodel, a table of more than 30 trouble symp-
toms, showing tubes to cheek, parts to cheek,

adjustments to make - field (and shop)
adjustments on horizontal oscillators, tuner
oscillators, AGC controls, picture tubes

p A e of 40 most-commonly-
found troubles, with picture tube patterns to
illustrate each ome -drawings of front & rear
preset controls and tuner dial stringing, tube
complement, key voltagres, series filament wiring.
7 vears (1947-1953) of TV receiver production
in each volume! Spiral bound—open the book and
it stays open! Why wait? Order all 3 volumes
today!

YOL. 3 (JUST PUBLISHED) (Cat.

explanations

155-3) covers:

Emerson, Fada — .only $2.10
YOL. 2 (Cat. =155-2) covers: Bendix, Capchart,
CBS-Columbia, Crosley, DuMont only $2.40

YOL. 1 (Cat. =155) covers: Admiral, Affiliated Re-
tailers (Artone), Aimcee (AMC) Air King, Air Mar-
shall, Aliied Purchasing, Andrea, Arvin, Automatic

only $2.10

SIZE OF ALL 3 BOOKS: 5142"'x815"
OTHER VOLUMES COMING SOON!

These books tell you how!

TV . MANUFACTURERS’ RECEIVER
TROUBLE CURES
JUST JUBLISHED: VOLUME 6

QUESTION: Who's the one man who can tell
vou—better than anybody clse—how to cure a
specific fault in a specilic receiver?

ANSWER: THE MANUFACTURER!

Nobody knows his own set like the manufucturert
And here—in one compact, inexpensive series—
64 difTerent TV receiver manufacturers give vou
the faets on specifie “bugs” that have come up in
their models! In our new Volume 6, for instance
(all new-—coverage up through 1954-—ng dupli-
cation—new manufacturers), 12 makers list 249
precise, “how-to-"" answers about specific troubles
and improvements in their sets! Volumes 1 to 5
give vou similar coverage! Jvery volume gives
vou important information an such typical prob-
lems as picture bending . . . intercarrier huzz
fringe area operation . . | gyne instability

. interference . . retrace blanking
and mueh, much

. Jitter . .
> - - POOT picture quality . . .
more! Not theory or “perhaps” information-
actually tells vou how to ecure existing faults!
Lists step-by-step brocedures to follow, parts
needed, etc.—also shows vou how to {mprove per-
formance of the set! One service call pays for
all 6 volumes! Order your set today!

VOL. 6 (JUST PUBLISHED) (Cat. #143-6) covers:
Admiral, Aimcee (AMC), Arvin, Bendix, Cadillac TV,
Capehart, CBS-Columbia, Conrac, Crosley, DuMont,
Emerson, Firestone.,

Vols. 1-5 cover 61 manufacturers from A to Z!
EACH VOLUME 128 (572" x 814") PAGES

ONLY $1.80 EACH
OTHER VOLUMES COMING SOON

.,
|
|
|
!
|
|
|
|
|
|

Rider bocks are sold by parts jobbers and l
book stores throughout the country. If YOUR
dealer doesn't have these books, mail this
coupon to us!

JOHN F. RIDER PUBLISHER, INC.

|

l

|

Dept. $D-12, 480 Canal St., N.Y.C. |
Please RUSII me: |
TV FIELD SERVICE MANUALS I
] Vol. 1 $2.10 '

] Vol. 2 $2.40 I

7 Vol. 3 $2.10 |

TV RECEIVER TROUBLE CURES

] Vol. 1...51.80 ] all 6 volumes at $1.80 ca :

Name T T— - '
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THE COLOR CODE. Be sure to
recheck your wiring. Then plug
REMOT-O-MATIC male plug
into female plug on the Relay As-
sembly. On the remote unit, set
the fine tuning knob up to its
maximum (clockwise). Turn the
set on at the set itself and align
all operating channels to the center
of the fine tuning range. Now
shut the set off at the set and turn
the brightness control on the set
itself to its maximum position
clockwise).

From the remote unit, turn the set
on and operato each control on
REMOT-O-MATIC to prove your
wiring. Then turn off the set.

17, Re-install the chassis into the cabi-
net. Make a hole in the cabinet-
back where male plug is to engage
temale plug. Replace cabinet-back.
Turn Remot-O-Matic over to your
customers so that they may now
really enjov television.

HORIZONTAL
OUTPUT

TRANSFORMERS
[from page 17]

is the subject of our discussion is termed,
as previously mentioned, a “horizontal
output and high voltage” transformer,
or simply a “fyback” transformer.
Figure 4 is a simplified schematic for
the purpose of explaining the production
of the high voltage to be used for the
2nd anode of the picture tube. A logical
starting point in this explanation is at
the grid of the horizontal output tube.
The driving voltage at this point is the
modified sawtooth or trapezoidal wave
of voltage shown in Fig. 4B. The hori-
zontal output tube is biased with a
voltage sufheiently negative so that cur-
rent will flow through the tube only
when the signal rises above the dotted
line of Fig. 4B. The output tube there-
fore conducts between A and C, D and
F, and G and 1. It is cut off between
B and C and also between D and E. It
can be seen then, that the current in
plate circuit will have the form shown

in Fig. 4C. This is the current flowing

through the section of the autotrans.
former winding from top £2 to top %1

| in Fig. 4A.

As the plate current rises from A to B,
a similar current is induced in the sec-
ondary circuit; similar that is, in wave
form. Actually, the current in the sec-
ondary circuit is larger than that in the
primary because of the step down ratio
in the transformer. If this sounds
strange, just recall that when the voltage
is stepped down, the current is stepped
up. As this current flows through the
horizontal deflection coils, it builds up

RADIO-TELEVISION SERVICE DEALER o

| Color’s higger than ever!
~ AND THE NEW 2" EDITION OF

A4 Br0te comevnirre
CANBEN. K. 3.

Awesees sey

: IS MORE THAN EVER A MUST

Color television receivers at much
better prices are due to hit dealers’
floors any time now. And when color
television starts moving in volume
- - - every technician must be ready
for this new, different, profitable
field. There’s not a day to lose. Get
Your copy of the brand new 2nd
edition of PRACTICAL COLOR
TELEVISION ... and get it
right away'!

Here is the latest practical color
service information you can get from
any source. Included in its 86 pages
are: Principles of Color Television
... Detailed Circuit Diagrams . . .
Operating Instructions . . . Antenna
Requirements . . . Test Recommen-
dations . . . and much, much more.
Time-tested information . . . brought
up to the minute by RCA, pioneer
in compatible color television.

$2.00 a copy . . . and worth far more
in future color television profits for
you! See vour RCA Parts and Tube
Distributor, or mail the coupon
.. . today.

RGA SERVICE COMPANY, INC.

A Radio Corparation of America Subsidiary
CAMDEN, NEW JERSEY

RCA Service Co., inc.
Commercial Service Section
Camden, N. J.
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a steadilv increasing magnetic field
around these coils. This of course is the
field which is responsible for the deflec-
tion of the electron beam. At points cor
responding to B, E, and 11 of Fig. 4C,
the magnetic field reaches its maximum
value and then suddenly drops to zero.
(Note. Actually, a shock excited oscil-
lation begins at points B, E. and H. In
the interest of simplicity and clarity, this
action of the circuit will be omitted now
and discussed in detail when the damp-
ing circuit is taken up.) Since the col-
lapse of the field is very rapid, and since
one of the factors which determines the
size of the induced or back e.m.f. is the
speed with which the lines of force cut
the turns ol wirc in the yoke, therc
results across the yoke a high pulse of
back e.m.f. This pulse reaches a value
of approximately 1500 volts.

Notice, from Fig. 44, that since this
pulse appears across the terminals of the
Jeflection coil, it must also appear across
the terminals of the secondary winding
of transformer, since thesc points are
elcctrically the same. Now it is impor
iant to note that when the signal was
being traced through from left to right,
the transformer was a step down trans-
former, that is, fewer turns on the sec-
ondary than on the primary. However,
in following the pulse of back em.f.
from right to left, starting at the voke,
the transformer, working in reversc,
steps up this rule of voltage. Terminals
A and B, in Fig. 4A for example may
be considered as the primary for the
pulse, and terminals 1 and 3 the sec-
ondarv. Depending on the design of the
transformer, the pulse may be stepped
up to a value of from approximately 9
KV for some of the 10 inch receivers
to as high as 20 KV for some present

dav receivers.
[To Be Continued]

RESISTIVE
NETWORKS

[from page 311

Ry
A

.I>l»——1—//\/‘ v<2

R

3

CONFIGURATION |

Fig. I—Unbalanced to balanced load
network.

value of loss encountered can normally
be compensated for by merely advanc-
ing the signal generator output.

An impedance match is not con-

RADIO-TELEVISION SERVICE DEALER e

sidered essential when a hxed-frequency
gencrator is being used since the mis-
match would normally only introduce
errors in the indicated microvolt output,
a measurement which is not accurate
anyway with inexpensive signal gen-
erators. It follows ol course that when
accur.uate signal strength measurements
are being made a proper generator-to-
receiver impedance match should Dbe
provided. The loss introduced by the
matching network must of course be
taken into account in determining ab-
solute values of receiver input.

This simple little device may take on
considerable importance in uhf work.
While tuner alignment has not consti-

tuted a major problem in vhf receivers it
secems possible that it will in uhf equip-
ment. If so, a matching device effective
over a wide frequency range will be nec-
essarv for satisfactory rtesults. It may
also be necessary in recovering sullicient
signal voltage 10 adjust antenna coupling
in whf tuners to provide proper antenna
transmission line impedance matching,
in which case it will be absolutely es-
sential to have the test line properly ter-
minated.

Transmission Line Termination
The antenna input impedance of a

TV tuner may vary widely (as much as

10 to 1) for different channels. Ilence

Overloaded distribu-
tion lines and low
voltage service are
prevalent conditions in
TV fringe areas accord-
ing to a recent "spot
check". As aresult com-
plaints on picture
shrinking, fluttering
and dimming plague the
service man. Usually
this condition can be
readily corrected with
an Acme Electric Volt-
age Adjustor,

appears normal — voltage tests out proper

9 out oF 10

= Fringe Area Installations Need 3
ACME ELECTRIC VOLTAGE ADJUSTORS *

either the inexpensive manual type
or the deluxe automatic design.

The T-8394M Voltage Adjustor can be used by the service man to reproduce the
operating condition about which the customer complains by turning tap switch to the
voltage which simulates such condition. For example, customer complains that evening
program pictures flicker and shrink. When service man calls next day all operation

ly. But, by adjusting voltage to 97 volts the

condition about which the complaint was made is reproduced. This indicates low volt-
age condition during evening that can be corrected with a T-8394M Voltage Adjustor.

Regardless of line voltage supply, the Auto-
matic Voltrol corrects voltage fluctuation over a
range from 95 to 130 volts. The voltmeter sup-
plied indicates secondary voltage while unit
is in operation. A built-in relay automatically
disconnects circuit when set is turned off.

T R AN
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ACME ELECTRIC CORPORATION
MAIN PLANT: 4612 WATER STREET o CUBA, N. Y.
West Coast Engineering Laboratories:

1375 West Jefferson Boulevard. s Los Angeles, California
{n Canada: Acme Electric Corp. Ltd.

50 Northline Road . Toronto, Ontaric
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bar none

In

molded tubular
capacitors

The C-D “Cub” capacitor has proven
itself the best on the market today—
by out-lasting, out-performing, out-
selling any other replacement capac-
itor for radio or TV. For consistent
high quality — always rely on C-D,
the only tubulars with the built-in
extras required in servicing sets
today. That’s why distributors who
know, carry the complete C-D line.

Special! “‘Cub-Kit’” with bonus plas-
tic service dispenser. IT'S FREE!
Ask your C-D Distributor. He’s

listed in your local Classified Tele-
phone Directory.

CORNELL-
DUBILIER

2\ THERE ARE MORE C-D
CAPACITORS IN USE TODAY

PLANTS i1 5O. PLAINFIELD, N. J.; NEW BEDFORD, WORCESTER AND

CAMBRIDGE, MASS.; PROVIDENCE AND HOPE VALLEY, R, I.; INDIANAPOL(S,

IND.; SANFORD AND FUQUAY SPRINGS, N. C.; SUBSIDIARY, RADIART
CORP., CLEVELAND, OHIO,
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any signal gencrator-to-receiver impe-
dance matching device which depends
on the reflected impedance of the tuner
input will be subject to considerable
mismatch. For instance, with cither a
transformer match or a generator with
a direct 300 ohms output a tuner input
impedance of 3000 ohms would reflect
a 10 to 1 mismatch to the transmission
line. Under these conditions, alignment
procedures could not be expected to give
satisfactory results. It is therefore neces-
sary to use an isolation termination such
as Network C with direct output, trans-
former-matched or  “balun”-matched
sweep generators.

R, R,

| !

|

3 Ro Ep

4] l l Zp
B \/—14\/\/\/——*

WV
R s
CONFIGURATION 2

Fig. 2—Isolation network for requlat-
ing impedance across generator as
load impedance varies.

With this isolating network designed
for input and output impedances of
300 ohms the input impedance will vary
onlv from 267 ohms to 370 ohms as
the tuner input impedance varics from
30 to 3000 ohms. It is intcresting to
note that with Network A, designed for
72 ohms, a like change of tuner input
impedance would cause the transmission
line termination to vary only from 64
to 80 ohms, a variation small enough
$0 as not to requirc an additional isola
tion network.

The isolation terminating network
should also be found useful in reducing
ghosts in troublesome installations using
unusually long transmission lines. If the
antenna transmission line is sufficiently
mismatched at the receiver end a por-
tion of the received signal will be re
flected back toward the antenna and if
the line and the antenna are suflicient-
lv mismatched, as thev are sure to be at
some frequencies, the reflected signal
will be re-reflected back to the receiver.
These rellected signals if sufficiently
strong will cause multiple ghosts on the
picture. Proper termination of the line
at either end will eliminate these reflec-
tions and the resulting ghosts; a job
made to order for Network C since it
will maintain proper impedance match
at the receiver end of the line for all
channels regardless of variations in the
receiver input impedance. Of course the
signal will have to be sulliciently strong
to provide a satisfactory picture after
suftering the network loss. Note that

RADIO-TELEVISION SERVICE DEALER e

C-D IS THE ONLY
COMPLETE LINE OF
ELECTROLYTICS

C-D's

Bive
Beaver
No matter what you need in electrolytic
capacitors — C-I) has it. Every type,
shape and rating...all of consistent
high quality proven by outstanding
field performance. C-D capacitors are
always reliable...and readily available
—because Distributors who know, carry
the complete Cornell-Dubilier line.

Free! TV Capacitor “Replacement
Guide” — and C-D Twist Prong Cross
Index from your C-1) Distributor. He’s
listed in your local Telephone Directory.

CORNELL-
DUBILIER

THERE ARE MORE C-D
CAPACITORS IN USE TODAY

(;’,';75 THAN ANY OTHER MAKE.
s

PLANTS !N 50.. PLAINFIELD, N. J.;

HEW BEDFORD, WORCESTER AND
CAMBRIDGE, MASS.; FROVIDENCE AND HOPE VALLEY, R. 1.; INDIANAPOL!S,
IND.; SANFORD AND FUQUAY SPRINGS, N. SUBSIDIARY, RADJART

CORP., CLEVELAND, OMIO.
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the losses given in Table 1 are for net-
works terminated with the rated output
(Z2) impedance. This loss will vary
with the actual value of antenna input
impedance. For instance the loss in Net-
work C will vary from 24.4 to 5.6 db
as the antenna input impcdance is varied

tfrom 30 to 3000 ohms.

Signal Attenuation Applications

Resistor networks may also be used to
reduce the signal strength by a required
amount while maintaining the proper
transmission line impcdance termina-
tion. T'wo examples of such applications
are discussed below.

In cases of excessive signal strength
it is desirable to reduce the signal with
an attenuator rather than bv rotating the
antenna away from the station direc-
tion. The attenuator will help to provide
a good transmission line termination
and will also reduce the susceptability to

! R3 R
N ’\/\ﬁ[—\ Ve
f o
, E, R CR3 Eo
) Viv T ==
Sy A NAANN—
R R, R
CONFIGURATION 3

Fig. 3—Attenuation sections in cas-
cade.

ghosts from reflected signals. Station lo-
cation relative to the receiving location
may in some cases dictate the use of a
network of suitable attenuation to re-
duce the signal level from a close signal
to within the age range of the receiver
while at the same time allowing suffi-
cient signal level from more distant
stations.

) E 2‘?2 ‘zé Ez Z,
IJ =

CONFIGURATION 4

Fig. 4—Attenuation network for use
with 72-ohm lines.

Another use for the attenuation net-
work is in service testing. To insure
proper operation of sync circuits a test
should be made to insure picture sync
under weak signal conditions. Resistor
networks provide a convenient means
for reducing the signal level for such i

RADIO-TELEVISION SERVICE DEALER e

checks. The amount of attenuation ma
be varied by selection ol the proper re-
sistor values to reduce the signal while
still maintaining the desired input and
output impedances. Network C and D
for 300 ohm balanced line provide 10
db and 20 db attenuation respectively.
For values greater than 20 db it is de-
sirable to usc two attenuation sections
in cascade as in Network E. in this ar
rangement individual resistor valued re
main small thus reducing leakage so that
the network will provide attenuation at
higher frequencies.

Networks I and G provide 10 and

20 db attenuation respectivelv for use

seleet

RCP...
for best
fest
petformance

Unequalled Performance and Appearance
Achieved with New RCP Design.

Universal MULTITESTER—MODEL 480
Only $14.85 Net

Based on the world famous RCP model
447 Multitester, the model 180 sets an
all-time high in value for an economi-
cal. rugged. universal tester that is @
must for every laboratory, shop and
serviceman’s kit.

3” meter 800 microampere D’ Arsonval
movement gives 1.000 ohms per volt
sensitivity. Battery for ohmmeter readi-
1y removable—no soldering necessary.
Ilush molded in jacks.

Only because of enormous production
is this unusually low price possible.
Here is a better, vet lower cost. instru-
ment than any similar unit on the
market.
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with 72 ohm coax transmission line.
Note that with these networks the ter-
minal which is common to the input and
output must be connected to the shield
side of the transmission line.

Antenna Distribution

When sufficient signal strength is
available a resistor network may be used
as a convenient means of fecding several
receivers [rom a single antenna. This
simple device has the advantages of re-
quiring no power and of operating uni-
formly over a wide frequency range.
Furthermore the inherent insertion loss
provides a good degree of isolation be-

n

modern
designs
fo
maintain
modern

circvits

Tube Tester Meets All Today's
Tomorrow's Color Television.

Needs, Plus

PORTABLE TUBE TESTER—MODEL—327P
Only $51.95

Greatest testing performance ever built into a compact
instrument. Tests all tubes in current radio und tele-
vision receivers, as well as in color TV receivers:
checks transmitting, hearing uids, ballusts, gaseous
rectifiers, and tuning indicators.

A stream-line approach to the tube test charts gives
simple and speedy operation and permits easy, rapid
addition of new tube test data. Data is also given on
current color TV tubes.

Checks CR picture tubes both black and white and
colur with CR adapter cahle (available at slight addi-
fional cost). Black and white picture tubes can
readily be reactivated with this tester.

An unusually compact, lightweight instrument for
bench and on-the-job use. Solid oak carrying case
with stip-hinge cover.

See your local parts distributor or WRITE SD-12 FOR LATEST RCP CATALOG

RADIO CITY PRODUCTS €O., Inc.

152 WEST 25¢th STREET ¢ NEW YORK 1, N
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tween receivers so as to minimize the The Secret Is In The Lips
possibility of the diflerent receivers on

the same antenna system interfering (‘_3/_0; ";‘_‘,—‘)“[[THE ”IAA/T”
with each other. 7 ‘

A network arrangement for this ap- | =
te]

plication is Configuration 5. Table 2 LIGHTNING ARRESTER

lists the rcsistor vahfes and pertinent Lank for ihe eclusive strain:
characteristics for different combina- reliefl patented re[ui!linglll[;?l‘l-'ll

aceme” tions of impedance and number of re- I{‘J’ﬁ'ﬂ:"‘ vour lead-in—V P
ceivers in the system. Resistor values A ’

Needling You?

have been selected to provide the mini-
- . ] . . . .

mum insertion loss while maintaining

proper impedance values. For less than |

.t‘" .«§

- =8 e
AT e !
B ™ - 2R u.s. - »
[ — Par. Nog 35 Nl
RS 2,654 857
Fo.T D-159.330 i, :‘Q N\
®

' D-d064

You see positive contact made.

Y
AT105 (for wall or window $l 25
N No. sill mounting) L} Hst

. . universal mountin
. feeding several receivers from a sin- Look 10 IFD for Engineering Leadership
Service men go for Walco’s packaged gle antenna sysfem. JF" MFG. 00.9 l“c., Brooklyn 4, N. Y.
INTERNATIONAL DIVISION

Fig. 5—Network arrangement for NOATI‘)SS g‘v:’:‘h;:zil’n}?"sg)$lo50nsz

phonograph ncedle replacement
plan beeause it's so casy to understand

and put to work. No headaches trying four recciver outlets on]y the appropri— 15 MOORE ST. N.Y.C.
to figure out which needle for which ate number of outlet networks of the
cartridge—two easy guides figure for par] 1 in Table 2 b .
| you. And you don't have to be a | vatues s1own'm .a £ W‘?“ SgbE con
| salesman to sell replacement—even nected. The isolating capacitors, C, are SEll MORE T“BES.
to scll profitable diamond needles— included to prevent power current from .
Walco sells ’em for you, by proven : : i
(or You, by pi¢ ing ceivers which
methods learned in ourlong experience ﬂo“mt’ between two receivers SAVE SERVICE TIME!

as leaders in the replacement ncedle have the power and antenna circuits

industry—and as originators of the connected to the chassis.
{notliern jewel tip needle. See how the Note that in the ConliguratiOn 5 net- INDISPENSABLE
Valeo plan stacks up 8 ways better work the isolation between receivers is ON EVERY

to help you service and sell: X I
increased as the network loss is increased SERVICE

! WALCO SERVICE PAKS — for VM, Webcor, RCA, R 13 s 3
Philco, Magnovox ond other leaders. Toke the right so that’ PIOVIdlI’lg SUHlClent Slgnal
Pak on o service call and you're ready for instant
replocement onywhere.

2 EASY REPLACEMENT GUIDE—3-poge center spreod
in Wolco's Cotalog 600 gives instont idenlification of

|
osmium, sapphire ond diamond ncedles. Includes il- . ,}J
lustrotions and prices. You con put it on your woll. ¥
|

R R3
AVAVE QVAYAY: I

R, E; RCVRI

I_/\'AVAV‘*\« VA |

3 10-SECOND GUIDE—to most popular replocements.

Name of phono is afl you needl

4 CROSS- REFERENCE INDEX — gives you the right ‘
Wolco Needic Number to reploce any replacement T

needle. -~

5 LISTING IN SAM'S PHOTOFACTS—convenient help ANT € f l
when you need it. . N C f I
6 REPLACEMENT REMINDER STICKERS — Pecl pro- ﬁ )' ANANANAN

tective back, slick on customer's phonograph. Tells - VAN Y

him when ncedle wos replaced by you—reminds him | >R E. RCVR 2

to reploce periodicolly. >

7 RECORD SPINDLE CARDS—They fell the customer L—)|_'\,", N AVAYAY, |
you've reploced o needle ond how long it will weor 'R; . |
—then urge him to re-order. S

8 NATIONAL ADVERTISING—building your custom- "ONFIGURATION 6

er's confidence in Wolco ond in you far replocing |
with ‘Wolco. Ads in High Fidelily, Soturdoy Review ]
ond other record-minded mogazines. J

Fig. 6—Two-outlet network with in-
| creased aHenuation.

MAKE THIS 4 WAY CHECK:
1. Control grid emmission (Exclusive Fealure!)
2. Grid to cathode shorts.

3. Gaseous condition in tube,

4. Cathode to heater shorts.

See your Jobber or write for literature
and prices.

Get all the information — see how
much easier it is to sell and service
with Walco!

SEND FOR WALCO'S CATALOG 600

strength is available, the increased loss
is an advantage in increasing receiver

|FL l[: IUE 0 ' TRADE NAME OF isolation. A two-outlet network with in-
L] . - - -
ELECTROVOX CO., INC. creased receiver isolation is shown as
leaders in Replacement Needles ouration 6 T va s fO thl ar-
60 Franklin Street, East Orange, N. J. Configuration 6. The lue. o
_J | rangement are also shown in Table 2.
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Availability

A number of the networks described
herein are available commercially either
in printed circuit form or as assemblies
of carbon composition resistors in small
plastic boxes. Those that are not readily
availuble can be easily assembled in the
shop. The accompanying photograph
shows one of the 300/300 ohm, 20 db
attenuators listed in Table 1 which has
been assembled into a small plastic
VWalsco hardware box.

One of the 300/300 ohm, 20 db at-
tenuators listed in Table 1 assembled
in small plastic container.

\ four-receiver antenna network,
Configuration 5, consisting of parts
mounted on a lucite panel in a physical
arrangement similar to that shown in the
schematic has been found by the author
to give good performance. The isolation
in this network is sufficient so that dis-
connecting any number or receivers does
not appreciably affect the performance
of those remaining connccted.

While the networks described herein
are basically quite simple devices as
evident from the accompanying photo
graph, care must be used in their assem-
bly to insure best performance. Particu
larlv for use in the uhf TV band, small
resistors with very short lead lengths
must be used. The very small 1/10-watt
carbon composition resistors are well
suited to this application since they
allow closer spacing and smaller overall
size. Extreme care must be taken in the
soldering operation to prevent excessive
heat [rom causing damage to or chan
ing the value of the resistors. The heat
from the soldering iron applied close to
the resistor body can easily cause a per-
manent increase in resistance ol over
10%. Probably the best soldering tech-
nique for this application consists of
first scraping or sanding the resistor leads
and then generously but quickly tinning
both the terminals and the resistor leads.
Then, after securing the leads to the
terminals, and while holding the resistor
lead with long nose pliers close to th
bodv, quickly solder each terminal
without the addition of any nore solder.
In this manner the time of heat applica
tion is held to a minimum and the pliers
help to soak up some heat and keep
down the tempcrature of the resistor

bodv.
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A New Approach to Test Instruments . .

ly Authoriged

. Stressing . . . Portability—

Compact Design—Ease of Operation—Clear, Positive Results in

Understandable Form

Authorized CRT TESTER—

Reveals the condition of a picture tube quickly
and accuratelv. No time lost in unnecessar)
computation. The split neon  bulbs indicate
the continuity of the tube. A meter gives the
emission reading.

onty $49.95

dealer net
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Radio-Television Service Dealer Annual Index for 1954
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Emerson 600TV 1etl.|ce SUPPres- EDITORlAL Color Set Cireuitry
SIONY PR GEEAE Pl b .. May p. 12 A Publisher Hurts Servicemen. . Oct. p. 5 by Bob Dargan and Sam Marshall
G.E. 17T10‘3—ve|t1cal hold . .. May p. 15 Beware of I'nke Subsecription Part 1 May p. 9
G.F. 24C101—ripples in patterns.. Dec. p. 27 Salesmen .. . Mar. p. © Rart®2 . . .. .o, . e ..... June p. 14
H.O.T. whistle.... .. . July p. 13 Changing Serv1ce De‘n]m Trends . Sept. p. 4 Part 3 .. . oo July p. 8
Increasing scope gain.. ... QOct. p. 52 Color TV Merchandising. Jan. p. 10 Paut 4 oo b e ceeee oo Aug. p. 20
Montgomery Ward 2WA——\\e‘|]\ Aug. p. 47 Color TV Set Prices. .. ..... Feb. p. 10 Jetomic Antenna
Muntz 21” TV—excessive arcing Nov. p. 34 Color TV Status. . .o July p. 4 by Douglas H. Carpenter . May p. 20
Phileo 51-T1606—pix pulls. . .. Mar. p. 53 Current Ploductlon dnd Kev 'Test Points, by Bob Darg'\n
Phileo Model 1600-—no hoost de, in- Sales Migures. .. ..... Sept.p. 4 Part 2 . .. .a A0, wall . Jan. p. 26
suflicient hor. deflection. . .. Jan. p. 32 Tnstruments dnd T’lnme@s .o July p. 4 Rty oepere . mep - e - Feb. p. 29
Thileco Ch. 7T1RF—vert. deflection.. Jan. p. 32 Legal Verdicts of Interest . Aug. p. 4 Part 4 .. Apr. p. 33
Philco Model 48-1001-—hrightness.. Apr. p. 11 lLost Opportunities—Lost DO”«AI‘S Dec. .4 Key Test Points, by Steve Travis
Phileo field strength meter .. Mayr. p. 54 New Discounts open to Hi-Fi Part 1 z . .y .. Qct. p. 28
Proper service techniques.... ... May p. IR Servieemen . ... .. 5 M June p. Bt 20w . S .. Nov. p. 3
RCA Model 2T51—width .. .. Jan. p. 31 New Type M.mufdctuwh Service Lead Dress Problems
Replacing 10BP4 with 10RP4. . Aug. p. 27 Poliey ...... .. _.... Nov. p. 5 by Paul Goldberg ...... Sept. p. 32
Replacing tuners with Standard Opinions Pro xn(l Cnn e ... Jan. p. 10 Oscilloscope Y-Axis Pre- Amphhca-
Cascode tuners ...... .. .. Feh. p. 51 Optimists are We! .. . ... Mar. p. 6 tion. by Harry Casey June p. 10
Rhombie Antennas ... ... . ... Mar. p. 53 Our Prediction is Upheld. . ... QOct. p. 5 Performance (\nxl Market Ana]yﬂls
Selenium Rectifiers . o o July p. 43 Our New Departments. ... . .. May p. 3 of Rotators, Arne Benson and
Sylvania Ch. 1-500-1—Horizontal Our New Regular TV Service In- Bernard Nussbnum . Nov. p. 24
drifits) . 5. Re Fyagas. Dec. p. 27 formation Section.. ... : Sept. p. 4 RC Circuits, by Cyrus Glickstein
Trav-ler Model 61R50—In(umntent Picture Tube Prices ........ Feb. p. 10 Part 3 8 5o pegeeas MAN b (3
Channel 7 and 13 reception .. Sept. p. 36 Price Cutting is Rampant . Feb., p. 10 Part 4 - Sept. p. 34
Yagi Antennas on new channels.. Apr. p. 11 Please Answer Our Quesllonnune BPgr 5] S . 1. 45858 Fena Oct. p. 30
Promptly ... ... ... .. Apr. p. 5 Remote Tuners, b\ San D’ Arcy Apv. p. 28
Printed Cireuit Sevvicing. Nov. p. © Replacing Printed Cireuit
ASSOCIATION NEWS Published Price Schedules .. .. Nov. p. b Components, by Admiral Corp. . Nov. p. 7
. . . Random Notes ... .. Feb. p. 10 Sectionalized Printed Circuit
Associated Radio & TV Servicemen . Scarce Metal Shortage. . .. L. Aug. op. 4 TV Receiver
of Chieago ................... June p. 53 Servicing Color TV Sets . .... Feb. p. 10 by Walsco Electronies Corp.. . Dee. p. 19
Associated Radio-TV_Service Deal- . Shop Efficiency o May p. 5 Sell and Service Radio-Controlled
ers of Columbus. Ohio. - Mar. p. 58 Starting Our Tifteenth Year ... Apr. p. b Garage Door Openers
Apr. p. gf? The Customers Write. oo .. Jan. p. 10 by Suan D'Arey : coooen o dJuly opo 33
" . . Sept. p. 27 The Readers Write a- - B June p. 5 Servicing Marine Radm, Part 1
Associated Radio-TV Servicemen ~ TV Channel Changes ... Feb. p. 10 by Marvin Klein........ ... June p. 24
of New Niauk R g g Mar. p. 17 TV Receiver and Station Count. . Dec. p. 4 Servicing Video I-F Systems
Certified Eleetronic Technicians . We Apologize .. ..ovoon Mar. p. & (Symposium Series No, 10)
Assn., New York . ...... Nov. p. 16 We Caused a Furore .. ...... . Sept. p. 4 by Matthew Mandl . ... ... Feb. p. 21
Counc:IAof Radio & TV Service Wholesale Servicing. . ) p. B Servicing Vertical Instability
Associutions. Penna. o Feb. p. §6 Worthwhile Income Booster Ideas. . vy p.- b by Steve Travis. - Oct. 1. }9
Mar. p. 58 You Ask Fov It ...... ... ... May p. 5 Smello-Vision. by Oscar Fisch .. Apr. p. 52
Apr. p. R Solving Sweep-Aliznment Problems
e T July p. 41 by Robert (.. Middleton 5
ectronic Service Association De- Part 1 .o Mar. .
troit, Mich....... .. .  July  p. 41 FEATURE ARTICLES Part 2 ..... ... . [ —— ) June p. 7
Empire State Federation of E]ec- A.G.C. Problems, by Paul Goldberg  July p. 20 Part 3 .. Aug. p- 10
tronic Technicians Assns., N. Y. Nov. p. 18 A.(;.C. Svstems. by Phil Maucher.. Apr. p. 4% Sound Problems, by Paul (-oldberz May p. 30
Kastern TV Conference ...... . Mar. p. 17 A New Catbode Ray Tube Tester Servicing Remote Tuners
June p. 53 by Morton Greenberg . ....... Nov. p. 49 by Woodrow W. Smith. .. C Aug. p. 18
July p. 41 A New License Bill Stand-off Insulators and UHF
Sept. p. 27 by Abraham Frankel . .. .. . July p. 24 by Carpenter and Tolins... ..... Jan. p. 40
Federation of Radio Servicemen’s A New Deal For Hi-Fi Svne Amplifier Problems
Associations. Penna...... .. .. .. Jan. p. 50 by Noel Namtro ... Aug. p. 17 by Paul Goldberg . 3 Oct. p. 34
Sept. p. 27 A New TV Remote Conl)ol Unlt, Syne Amplifier Prob]cm%
Long Branch Radio Technicians by DIrving R. Gwirtz. . ... .. .. Dec. p. 28 bv Paul Goldberg o . Dee. p. 34
Association. Long Branch, Cal. Apr. p. 30 Antenna Check, by Fred Voorhar Aug. p. 14 Tape Recorder Servieing Series
T.ong Island Electronic Technicians A New All-Channel VHF-UHI by Robin Blanehard
Association, L.T., New York. .. Jan. p. 48 Antenna Part 1 . July p. 14
Teb. p. 56 by Harris and Greenberg Apr. p. 53 Torture Test fm TV Kotators
Mar. p. 14 Applications of Resistive Networks by Herbert G. koenig. . Mar. p- 41
Apr. p. & by J. C. Geist.. .. ... Dee. p. 31 Transistor Portable, by Regeney Dec. b. 24
Long Island TV & Radio Techni- A Revolutionary Method nf True and Fulse Color Concepts
cians Guild . .. ... ... Feb. p. 14 Antenna Coupling by Matthew Mandl............ July ». 18
Apr. p. 46 by Harold Harris......... Sept. p. 24 Tuner Problems, by Paul Goldberg Nov. p. 50
June p. 53 A Special Purpose Tube Tester TV Service Information Sheets
Sept. p. 27 by Jacob Anthes.. . . ... .. . July p. 22 CBS Columbia Ch 750-3, 751-8. .. Qect. p. 65
Oct. p. 18 A Versatile VITVM, hv R Blmer June p. 44 Raytheon Ch. 17T18, 21T19 . Nov. p. 65
National Alliance of Television and Audio Adaptations for Profitable CBS Celumbin Color TV Receiver
Electronic Service Associations., Feb. p. 14 Servicing, by Gil Tint... .. ... . Dec. p. 32 Model 205. . . Dee. p. 65
Mar. p. b Aunto Inverters, by San D Avey.. June p, 23 TV Colorimetry
Sept. p. 27 Bloek Dingram Analysis of Color by Bob Dargan and Sam Marshall Apr. p. 21
National Electronie Technicians & Transmission and Reception TV Instrument Clinic
Service Dealers Assns.. . Feb. p. 14 by Bob Durgan and Sam Marshall by Robert G. Middleton
Oct. p. 18 Pavt 1 ... ... .. .. Sept. p. 9 Part T 5. coooe o ooams .- Apr. p. 12
Philadelphia  Radio  Servicemen’s Purt 2 .. N Sa-HAE . Oet. p. 14 Part 2 R . Mayv p. 41
Association. Ine.. ... .. . Feb. p. 16 Part 3 e Nov. p. 11 Part 3 .. s guonme. s July p. 7
Apr. p. & CBS Color Tube. 5 Sept p. 31 Part 4 . - . Sept. p. 29
Nov. p. 16 Chrominuance vatems in Color TV Part 5 B . .ewa. M P . Nov. p. 31
Radio & TV Association of Sprin}:- Receivers Part 6 o Dec. p. 23
tield, Ohio..... ... o' Mar. p. 17 by Bob Dargan and Sam Marshall Dec. p. 11 Understanding (md Selvlcmg Hon-
Radio & TV Techniciuns' Guild, Color Oseiillator and Centrai Circuits zontal Quiput Transformer Cir-
Gadsden, Alabama June p. 653 by Bali Dargan and Sam Marshall Mar. p, 19 enits, by Oscar Fiseh... .. ......
San Antonio Radio & TV Assocm— Color Stripe Signal... ... ... May p. 29 Part 1 .. .o Nov. p. 32
tion, Texas ... Mar. p. 14 Color TV. by Leonard Llebexman X P S ——————— Deec. p. 16
Southern Penns\lv.mm Rmho & TV Part 3 .. ; awel b Jany 1pm23 Universal Test Bench Connectors
Technicians Association....... Apr. p. 45 Part 1 e Feb. p. 25 by Irving Tepper ..... ..... Mar. p. 31

62 RADIO-TELEVISION SERVICE DEALER ‘e DECEMBER, 1954



Video Amplifier Servicing Hint )
by Robert G. Middleton ... Mar. . 27
Waveform Analysis in Sync

Circuits, by George Holmes Jan p- 45

GUEST EDITORIAL

Edward F. Morgan. CBS-Columbia an. p- 16
J. Schulman, Du Mont I"eb. p. 12

NEW PRODUCTS

Jan. p 46, Feb. p. 04 Mar. p. 56. Apr. p. 54,
May p. b1, June p. Jul_) p. 34, Aug. p. 34,
Sept. p. 52, Oct. n, 50. Nov. p. 52-54, Dee.
p. 4

RIDER TV FIELD MANUAL
SERVICE DATA SHEETS

Admiral TV Chassis 22C2: 22E2 Mar. p. 43
Aimcee Model 1C: 1 Sept. p. 45
Arvin 1900 Series. Mayv p. 43
Capehart Model l"T?(Z’V{ Ch.

CT-74 Mar. p. 47
Dumont RA-IGG, lli", ~170. -171 Nov. p. 41
Emerson Models 711F. 7T12F, 720D,

732B, T34B, T33F. - Feb. p. 43
Fada Models 17C2. 17C4, 17C8,

17T9 4 3 IEeme . May bp. 47
Firestone Models 13 G-128. -129

-130, ete.
Codes 334-3-MS39A. 334-3-1\15393 Qct. p. 37
Firestone Model 13-G-135.. Nov. p. 43

General Llectric Models 11C125
20C107, 20C201, ete. .
Hallicrafters Models 1067 1068
Chassis L1100D, runs 1 & 2.
Hoffman, Chassis 400. Models
21M721, -B7283, -M722 and
Chassis 401, Models 21M146,
-3147, -P148, -M320, -B321
-p322 . . .. July p. 25
Magnavox Chassis CT

Sept. p. 47

June p. 33

Series 331 through 357. ... Apr. p. 41
Majestic. Series 112-17”. 113.21" July p. 27
Motorola, Models 17F13C ete. June p. 37
Olympie. TM-TN Chassis. . Nov. p. 45
Pacific Mercury Chassis

200-1. 2, 3, 4, ete. . Qct. p. 39
Philco Ch. R-191, D-191, Code 140 . Dec. p. 43
RCA KCST74 and KCST4M1. .. .. Jan. p. 41
RCA KCS81, Models 305, 305U,

317, 317U, ete. Aug. p. 31
Sentinel, Mods. LU500, 510, 511,

ete. . i . Aug. p. 29
Stewart- V\(nnex \’lodel 9132A Dec. p- 45
Svivania Chassis 1-508-1, 1-508-2.. Feh. p. 47

Western  Auto  Model 2D-1315A,

2D1325A, ete., Ch. 21TI1A, -2A.

1TTIB .. " Oct. p. 41
Westinghouse, Ch. V- )"Hl Models

H740T21, H742K21, H743K21.. Sept. p. 19

TRADE FLASHES
Jan. p. 6, Feb. p. 6, Mar. p. 8 Apr. p. 6,

May p. 52. June p. 0, Julv p. 42, Aug. p. 42.
Sept. p. 16. Oct. p. 54. Nov. p. 20, Dec. p. 50.

TRADE LITERATURE

Feb. p. 16, May p. 63, June p. 56, July p. 45
Oct. p. 58.

VIDEO SPEED SERVICING SYSTEMS

Admiral 21B1. Now. 35
Crosley Mmle] 10 119‘VIU Sept. 37
Capehart CX-33DX .... June 45
Du Mont chassis RA100. . . Feb.

svssuvee
w
[

Du Mont chassis RA185 .. Apr. 37
Du Mont chassis RA164 5 June 47
Du Mont chassis RA166. .. July 29
Du Mont chassis RA306 Aug. 23
Emerson chassis 120066-B,

Mod. 571.. 3 Mar. p. 35
General Electric 830 R Version. . Jan. p. 35
Hauallicrafters, Mod. 805, ch.

MROOS ... . Apr. p. 39
Hallicrafters, \‘lod HA-861-1. .. Sept. p. 39
Kave Hulbert Model 231 oo July o po 81
Muajestic Model 1218 .. .. Dee. p. 37
Motorola, ch. TS32B. Mod. 12VT18 Mar. p. 37
Muntz 2053A, chassis 17B1. ... . Nov. p. 37
Phileo Mod. 50-T1600, 51-T1600,

ete. .. . P Dec. p. 39
T’hilco ehassis R181. D181 . Oct. p. 13
Phileo chassis R191, D191. .. Aug. p. 25
Philco RF41, 42, 43 P .. Feb. p. 37
RCA KCS47A... . .. 3 May p. 37
RCA KCS68C . . Nov. p. 39
RCA KCS81 N. . Saes Dec. p. 41
Sentinel Model 1U425 ‘B - O Sept. p. 41
Sylvania 1-504-1 . May p. 39
Teleking 812. Jan. p. 37
Westinghouse chas’im V2150- ]01 Mar. p. 39
Zenith 23G22 N Ieb. p. 39
Zenith Chassis "ILZI eiiiw... Oct. p. 48

RADIO-TELEVISION SERVICE DEALER e

WORKBENCH
Admiral 19B1

Shift in Oscillator Frequene Nov. p. b0
Admiral 20V1—DBuzz Mayv p. 30
Admiral 21B1-—No Brightness July p. 20
Admiral 21Cl—Lack of Horizontal

and Vertical Hold I_)ec. p. 34
Admiral 22A2--Video Overload .. June p. 41
Admiral 22M1—Ho ntal Drift Aug. p- ?‘?
Admiral 22M1-Smeared Pix Sept. p. 3
Capehart CX-33 .

Horizontal Wiggle 2 Teb. p. 33
Capehart CX-33

Intermitient DBlooming July 20
Crosley Mod. 10-423MX

Short in Front End... Nov. p. bl
Du Mont RA-103C—Horizontal :

Frequency Out of Range Aug. p. 38
Du Mont RA-103C-—Vertical Roll .

anid Horizontal Wobble Dec. p. 35
Du Mont. RA-103D- .

Insutticient Height. .. Jun. p. 3
Du Mont RA105 .

Tix and Sound Fades Out Sept. p. 72
Du Mont RA164

Critical Vertieal Hold Mar. p. 34
Emerson Mod. 654B, ¢h. 120111

Video Overload . June p. 4!
Emerson Ch. 120162A—THorizontal

Pull and Vertical Roll.. . Qct. p. 34
Freed Madel 55-—Hum. . Sept. p- 93
General Electric 10T1 -

Critical Vertical Hold. Mar. p. 34
General Electric 1271

Hovrizontal Tearing . Feb. p. 34
Motorola TS-60- Loss of Channels Jan. p. 34
Motorola TS-60

Poor Horizontal Hold Feb. p. 33
Motorola TS895--Sound Distor ted at

High Valume Settling May p. 31

Motorola TS114—

Tntermittent Horizontal Tull

and Vertical Jitter . Oct. p. 35
Thileo Model 52-1882-121

RF chassis 44, Defl. ch. D4

Vertical Roll . . Mar. p. 33
Thileo 1454 “1" TVIRIL

1B33'= Burn Out.... . July p. 21
RCA KCS 47A

Intermittent H.V. .. Jan. p. 34
RCA KCS882—Horizontal Tull. . Oct. p. 34
RCA 630TS—Pulling at Top of Pix

and Vertical Slipping . Dec. p. 35
Tele-King 812— Distortion. . . May p. 30
Westinghouse chassis 21050-01

No Raster... July p. 21
Zenith, Ch. 21G26

Low 7rf Gain.. .. g .. Nov. p. 50

ASSOCIATION NEWS
[from page 8]

the problem of handling sets through an
intermediary who later claims the set
was not his so he wants the set returned
without charge. Storage of these “or
phans” and protection against losses pose
serious and costly problems.

To overcome this situation. a new
form of receipt, shown below. has been
developed and proved very efficient.

[ RECEIPT

In cansenting to the removal of or acceptance for serv-
ice of the urut describad on this rece.pt, the undersigned
states that (t 1s his hor property and that service is being

sumed by the company with the understanding thet
the set will be stored a veriod of nat more than 30
days tcllowing natice of completion of service, phone or
post card notice 1s deemed sutficicnt  After 30 doys, it 1s
agreed that a storage and protect-an fee of 25¢ per day
wili be added 1a the billing 1t 15 further agreed thot should
the goods nat be claimed after 60 days from dcte of this
receipt and should no other previous arrangement in writ-
ing be ogreed upon, the company hos the authanty fo
Junk, sall or in any ather way dispose of the goods and be
completely released of ony ond claimsg against 1t oris
ing from the tronsaction covered by this recept |

Signed

Set Owner
Signed

Company ‘
Date

RTSA—Pittsburgh

The BRTSA of Pittsburgh, Inc., is in
the process of setting up a course in TV
Training ro upgrade the qualified tech-
nician. This subject was brought up the
last regular meeting, and quite some
enthusiasm was shown bv the show of
hands.

DECEMBER, 1954

COMING

TELEVISION
MANUAL

L
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LIMITED PRINTING-

tell your jobber to
reserve your eopy now!

only $24.




Preferred cor

Original Equipment

Proven o

Replacement

D Speakers

Available from leading jobbers!

OXFORD ELECTRIC CORP.
3911 S. Michigan Ave., Chicago 15, HI.

EXPORT: ROBURN AGENCIES, N.Y.C,, N.Y.
In Canada: Atlas Radio Corp., Ltd., Toeronto

%~ HERE 1S LATE INFORMATION IN A
HANDY FORM FOR RADIO AND TELEVISION
REPAIRMEN, SERVICEMEN AND STUDENTS

$ COMPLETE $
2 VOLS.?6 “Favoniv’ I mo.
AUDELS T.V.-RADIO
SERVICE LIBRARY —
Highly Endorsed—1001
Facts—Over 1552 Pages—
625 Iustrations, Diagrams
4 of PParts. I'resents Impor-
tant Subjeets of Modern
Radio, Television, Indus-
trial Electronies, F.M., Pub-
lie Address Systems, Auto,
Marine & Aireratt Radio,
Phonograph Pick-Ups, ete.

IT PAYS TO KNOW!

The Basiec Principles —
Construction-—Installation
— Operation — Repairs —
Trouble Shooting. Shows
How to get Sharp, Clear
T.V. Pictures. Install Aeri-
als— How to Test. Explainsg
Color Systems, Methods of
Conversion, Terms, ete. In-
cludes Ultra Migh Fre-
quency (U.HH.F.)—Valu-
able for Quick Ready Ref-
erence & Ilome Study. Tells How to Solve T.V.
& Radio Troubles—Answers Your Questions.

Get this Information for Yourself.

7 DAY TEST—ASK TO SEE IT!

se--------MAIL ORDER:----------

AUDEL, Publlshers 49 W. 23 St., N.Y.IQ,N.Y.
Mail AUDELS RADIO SERVICE LIBRARY 2 Vols. SG on7
days free trial, H 0. K. | will remit $1 in 7 days and $1 monthly
until $6 is paid, Otherwise | will return them.

Name

Address_

Occupation -

Fmbploved by — N N -

64

Advertising Index

o
Acme Electric Corp. ... . 57
Astron Corporation 18
Audel Publishers . . L. b4
Authorized Manufacturing Co. . 6l
Be!lden Manufacturing Co. . 2
Blonder-Tongue Laboratories, Inc. . B2
Bussmann Manufacturing Co. il
Channe! Master Corp. . 6 7
Chicago Standard Transformer Corp. 49
Clear Beam Antenna Corp. . -3 53
Columbia Wire & Supply Co. . . 33
Cornell-Dubilier Electric Corp. 9, 58
Electric Soldering Iron Co., Inc. 61
Jensen Industries . 6l
Jensen Manufacturing Co. ... 10
JFD Manufacturing Co., Inc. 60
Lowell Manufacturing Co. 55
Miller, J. W. Co. 54
Ohmite Manufacturing Co. ... 8
Oxford Electric Corp. 64
Precision Apparatus Co. Inc. . Cover 3
Radiart Corporation . .. 9
Radio City Products Co., Ine. ... 59
Raytheon Manufacturing Co. .Cover 2
RCA Tube Dept. S Cover 4
RCA Service Co., Inc. . . . 56
Remot-O-Matic Sales, Inc. . 14
Rider, John F. Publisher . . 56, 63
Sams, Howard W. & Co. . - 52
Seco Manufacturing Co. - 60
Snyder Manufacturing Co. 22
Sprague Products Co. 64

Standard Coil Products Co., Inc. 21

Transvision i b4
Tung-Sol Electric, Ine. ... 50, 51
United Catalog Publishers : 53
Walco . . 60
Walsco Electronics Corp. 26
Weston Elec. Instrument Corp. ... 5

. GET THIS NEW
'SPRAGUE T-C RULE

Save time . . . avoid mistakes . . . in finding
the values of stock N750 and NPO type ceramic
capacitors to connect in parallel to equal a
capacitor of desired intermediate temperature
coefficient of the required capacitance. Just siide
this handy, pocket-size rule to the proper values
and you'll come up with the right answer quick
as a wink every time. On back are complete
color todes on all types of ceramic capacitors.
Ask your Sprague Distributor for ane, or write
to Sprague Products Co. 71 Marshali Street,
North Adams, Mass. It's only 15¢.

SPRAGUE PRODUCTS COMPANY

Distributors* Division of the Sprague Electric Co.
NORTH ADAMS, MASS.

FOR

The Finest
MASTER

AMPLIFIED
wo COMMUNITY TV
ANTENNA SYSTEMS-

~ Send Us Your Problem for
FREE Engineering Advice.

‘“EE Technical

important

Manual for Community
FIELD STRENGTH METER, oper;iat;s
both on Battery and AC .

‘and Master TV Systems

Write today to:

TRANSVISION, INC. inuw ROCHELLE, N. Y.

Please
. Mail Us

7/ YourChange
of Address
Today

Also include old address and
code line, if possible. Thanks.

RADIO-TELEVISION
SERVICE DEALER

67 West 44 St, New York 36, N. Y.

Pl.AY IT SAFE!

Support—
J THE ARTHRITIS
AND RHEUMATISM
FOUNDATION

\l'_/,/

(72 pages in this issue, including complete TV Service Sheets)
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RADIO-TELEVISION SERVICE DEALER

COMPLETE TV SERVICE INFORMATION SHEETS

CBS-COLUMBIA

COLOR TELEVISION RECEIVER
PRELIMINARY SERVICE DATA

MODEL 205
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CRT MOUNTING BOARD

H-V CONNECTOR FIELD NEUT.

COIL CONNECTOR CONV. ASSY. PLUG

L4 Ll L4
Specifications
Picture Tube Tube Complement
Type CBS Hytron 19VP22
Dimensions 19-inch round, all glass. Viewing Symbol Type Function
area 205 square inches : X
V1 6BZ7 RF Amplifier
Operating Controls Station Selector, Fine and UHF V2 ZNS Mixer an(? Oscillator
Tuning, Vertical and Horizontal. V3 AF4  UHF Oscillator
Hold, Contrast, Volume, Tone, V4 6CB6 1st IF
Chroma and Hue Vs 6BC6 2nd IF
. V6 6BC6 3rd IF
Pgwer Ratmg 105—120 volts 60-cycle AC Vi s b
ource voits -cycle
Consumption 500 Watts V8 6CL6  Sth IF
V9 6AU6 Sound IF Amplifier
Number Of Tubes 41 tubes plus 3 rectifiers, 2 seleni- vifo o DnYer
um rectifiers and 3 crystal diodes Vil 6AL5  Ratio Detector
Vi2 6AU6 Audio Amplifier
Ant_ Input Impedance V13 6AQS Audio Output .
VHF 300 ohms balanced V14 6CL5 1st Video Amplifier
UHF 300 ohms balanced Vis 6AN8  2nd Video Amplifier—Q Phase Splitter
V16 6AN8 Band Pass Amp.—Color Killer
Frequency Range Channels 2 through 82 V17 6CB6  Burst Amplifier
V18 6AL5 Phase Det.
Intermediate Frequencies V19 6AN8 Reactance Tube—3.58 mc Oscillator
L q
Video IF 45.75 mc V20 12AT7 Horizontal Phase Splitter
Sound IF 41.25 mc lig ]
Sound Intercarrier Freq. 4.5 mc V21 6AN8 1 Amplifier—AGC Clamp
Color Subcarrier Freq. 42.17 mc V22 6BY6 Q Demodulator
Adjacent Channel Sound V23 6BY6 I Demodulator
Trap Freq. 39.75 mc . :
Adjacent Channel Video V24 6AN8 I Amplifier—I Phase Splitter
. Trap Freg. & 15 d47.25 mc V25 12BH7 Green Adder—Green Output
ccompanying Channel Soun .
for less than 10% distortion 41.25 mc V26 12BH7 Blue Adder—Blue Output

v27 12BH7 Red Adder—Red Output

. Va8 6BC7  Green Red Blue DC Restorers
rt High Volta :
C gh Voltage 261Ky ladjubted V29 6AN8 AGC Amp—Horiz. Sync Separator
Loud L Vil 12AT7 Vert. Sync Separator—Sync Clipper
(S)xl:.e spearers Two, 6% in x 9% in. speakers V32 6BL7  Vert. Oscillator—Vert. Qutput
Voice Coil 3.9 <;hms at 400 cycies V33 6AL5 Horizontal Phase Det.
V34 12AU7 Horizontal Oscillator
Focus Electrostatic V35 6CU6 Horizontal Output
V36 6AU4 Damper
Deflection B e V37 3A3 HYV Rectifier
V38 3A3 HV Rectifier
Conve'rgen'ce V39 3A3 HV Rectifier
Static PM Magnetic V40 6BD4 HYV Regulator
Dynamic Electromagnetic V4l 6BL7  Convergence sawtooth Gen-Blue
conv., Output
. . . Va2 6BL7  Green conv. Output—Conv. Cathode
Cabinet Dimensions Follower
Model Width Height Depth V43 6BL7  Pulse Shaper—Red. Conv. Output
205C1 Console 343, 42-11/16 26-1/16 V4 19VP22 Colorton CRT
205C2 Console w/Doors 341, 42-11/16 26-15/16 V46 6CU6 Horizontal Qutput

Picture tube assembly.

Warning — High Voltage

POTENTIALS AS HIGH AS 26,000 VOLTS ARE PRESENT WHEN THIS RECEIVER IS OPERATING. OPERATION
OF THE RECEIVER OUTSIDE THE CABINET OR WITH COVERS REMOVED INVOLVES A SHOCK HAZARD FROM THE
RECEIVER POWER SUPPLIES. WORK ON THE RECEIVER SHOULD NOT BE ATTEMPTED BY ANYONE WHO IS NOT
THOROUGHLY FAMILIAR WITH THE PRECAUTIONS NECESSARY WHEN WORKING ON HIGH-VOLTAGE EQUIPMENT,
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Series E-300
SINE AND BQUARL WAVE

SIGNAL GENERATOR

%,
4 <
::' Fazgyenct VY

% o sgarat W

PRECISION APPARATUS CO., INC

GLERDALE, LI, MY, US.A.

GENERAL SPECIFICATIONS:

% VARIABLE-FREQUENCY SINE-WAVE RANGES:
for testing audio amplifiers, low frequency RF amplifiers, etc..
Continuous Coverage from 20 Cycles to 200 Kilocycles in Four Bands.
% VARIABLE FREQUENCY SQUARE-WAVE RANGES:
for analyzing audio amplifiers, wide-range amplifiers, etc.:
20 Cycles through 20,000 Cycles in Three Bands.
% FOUR FIXED, HIGH-FREQUENCY SQUARE WAVES:
for analysis of video and other wide-band amplifiers up to 20MC band-width:
50 KC — 100 KC — 250 KC — 500 KC steps.
% QUTPUT CHARACTERISTICS:

Variahle Frequency Ranges: 0-2000 ohms, 0-10 volts RMS, flat within -1 db.
Accuracy: 2% from 50 cps. to 200 KC. +1 cps. from 20 cps. to 50 cps.
Distortion: Less than 1% from 20 cycles through 200 KC.

20 KC Square-Wave Rise Time: .5 microseconds.

Fixed High Frequency Square-Waves: 0-250 ohms, 0-5 volts P-P

Rise Time: .05 microsecond Overshoot: Negligible

* TUBE COMPLEMENT: 1-5879, 1-6CL6, 1-6J6, 2-6AU6, 1-6BL7, 1-6AH6, 1-6X4.

* SEPARATE OUTPUT CIRCUITS: for the variable and fixed frequency ranges. Dual
pilot lamps automatically indicate the active output jacks.

* TERMINATED, LOW-LOSS, HIGH FREQUENCY COAXIAL OUTPUT CABLE:
transmits the H.F. square waves to circuits under test, without distortion.

* EXTERNAL ‘SYNC' TERMINAL POST:
for synchronizing oscillograph horizontal sweep to H.F. square-wave.

* ETCHED-ANODIZED TUNING DIAL and PANEL: NO-glare, engine-turned dial finish
and soft-black panel field afford utmost visibility and ease of reading.

MODEL E-300: in black, ripple finished, portable steel case — 10V, x12x6".

Cb NEW

BASIC TEST INSTRUMENT

...for Laboratory and Test Bench
...for Engineer and Technician

THE MODEL

E-300

SINE-SQUARE WAVE
SIGNAL GENERATOR

(AUDIO-VIDEO RANGE)

THE NEW SERIES E-300 has been especially de-
veloped to answer many modern electronic
amplifier testing problems which cannot be
handled with just the usual complement of
test instruments.
The Series E-300 provides accurate sine and
square wave signals for direct performance
testing of:

High Fidelity Audio Amplifiers

TV Video Amplifiers

Carrier Current Systems

. and other wide range devices, etc.

Sine-Square Wave Analysis, with the Series
E-300, streamlines amplifier test procedure
and assures more uniformly high standards
of apparatus performance, because sine-
square wave testing is a most reliable
indicator of:

Frequency Response

Phase Shift

Amplitude Distortion, etc.
The operating Manual for the Series E-300
has been especially prepared to describe
the basic techniques of sine-square wave
testing. The information establishes a foun-
dation that will permit the operator to in-
terpret sine-square wave-forms in terms of
frequency response, distortion, etc.

You may obtain this comprehensive Manual,
at only 25¢ per copy, to cover cost of print-
ing and handling. Write directly to factory.

Complete with tubes, coaxial outplt cable and operating manual.

Net Price %1 75¢0°

PRECISION
TEST EQUIPMENT
EXPORT DIVISION: MORHAN EXPORTING CORP.
458 Broadway, New York 13, U.S.A.
IN CANADA: ATLAS RADIO CORP.
560 King Street W., Toronto 2B

PMCIJI”NAppcmWs Company, Inc.

70-31 84th Street, Glendale 27, L. 1., N. Y.
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HERE'S WHY . . | Sirict quality control
in manufacturing RCA Tubes assures AN
consistent uniformity of characteristics. .
For example, careful control ol transconductance,
plate-current cutoff, and tube capacitances in

RCA Tubes for TV IF Circuits is vour assurance of
quick servicing without quality difficulties.

%
.

In circuits so vital to the production of sharp pictures
and strong signals—be sure, use RCA Tubes!

RADIO CORPORATION of AMERICA

ELECTRON TUBES HARRISON.N.J.

®

Your First Choice for TV circuits . . . dependable RCA Tubes.



