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Here are wire wound power resistors designed for
today's servicing requirements. New, rectangular
design is more compact. Famous IRC eiement

is sealed in ceramic case for complete insulation
and protection. Axial leads are easily soldered
and speed replacement. Clear, permanent
markings give full identification.

e 2 SIZES—PW-7 seven watts: PW-10 ten waitts.
e COST LESS—new, low price for IRC Power Resistors.
e FULL POWER—Conservative ratings permit

continuous operation at full power.

e NEW VALUES—in keeping with today's needs.

WIRE WOUND POWER RESISTOR

in handy Resist-O-Card Assortments

IRC Resist-O-Cards are easier
to buy, stock and use. Values

are printed -on each card
5w ans [ [

T B o QLRI LIS ] vor clvers know wht you hove,

0D A RIS M

and you always have what
you need, Assortments are

based on populor usage.

® ASSORTMENT = 19—
Twenty 7 watt resistors.
Dealer Price $6.20

® ASSORTMENT = 20—
Twenty 10 watt resistors.
Dealer Price $6.60

i ® ORDER NOW—From your
9 * INTERNATIONAL RESISTANCE €O. IRC Distributor

INTERNATIONAL RESISTANCE COMPANY

401 N.-BROAD STREET, PHILADELPHIA E, PA,
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17" Picture Tube, Components
for a TV Receiver, Scope,
Signal Generator, HF Probe —
all included in introductory
price under $200-Easy Terms

If vou want to go places in TV servicing, you
will act quickly to find out what you gel,
whal you practice, what von learn and how
NRI’s new course in Professional Television
Servicing will help vou advance through
better technieal knowledge and training. See
pictnres of equipment <upplied. read what
you practice in hook oflvred IFREE 10 am-
bitious 1men with <ome knowledee of Radio
or TV fundamentals. Find ant ahour this £
ALL PRACTICE Professional TV Servicing [T:X S
Course now. e .

course will further veur

N TV
SERMKCING

top TV Servicemen . . . men

coupon row. There is no obligation.
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New ALL PRACTICE Method

trains you at home to become
aProfessional TV Serviceman

You learn the time saving techniques,
methods used by top TV Servicemen

This is 100% learn-by-doing, practical trainine. NRI supplies all necessary
equipment. all tubes, inclnding a 17-inch picture tnhe: and comprehensive
manuals covering a thoraughly planned program of practice. You learn how
experiz diagnose TV receiver defects quicklv. You easily learn the causes

of defects

audio and video -and how to fix them accurately.

You get actual experience aligning TV receivers. izolaling complaints fromn
scope patierns. eliminating interference, using germaninm crystals to rectify
the TV picture signal. adjusting the ion trap and hundreds of other valunahle

How TC l
|
| THE
REEE = B 0 0 K I:: R E E i
1-_9_.!: Get this book and jwge for }foursdf how this '

ambition to reach the
top in TV Servicing or heip o build 2 more secure
business of yvour own in TV. Many of tomorrow’s B
who can service

any muke, any model, UHF, VHF or Color TV
- will be graduates of this training. Mail the

Professional techniques.

r-.-——-—---—-————

ern  UHF-VHF receivers You

NRI’s new course
TELEVISION SERVICING meets

in TV Servicing.

Not for Beginners

If you have some knowl-
edge of Radio-TV fun-
datentals. or have had
some Riulio Xhop expe-
rience or xome  Hadio
school  training. lis
course IS FOR YOU.
o Mail coupon today.

National Radio Institute, Dept. 5AF4T
16th and U Sts.,, N.W.
Washington 9, D.C.

Please send my FREE copy of ""How ‘o Reach the Top in TV
Servicing.” I understand no salesman will call.

Name. . Age.

Address ... L0 Lo

City Zone. ...

UHF and COLOR Create
Growing Opportunities

To cash in on the present UHF and the
coming COLOR TV boom you’ll need the
kind of knowledge and experience NRI’s
Course gives. You'll get praetice installing
front-end channel sclector strips in mod-
learn
UHF servicing prolblems and their solu-
tion. Mail the coupon now. Discover how
in PROFESSIONATL,
the
needs of the man who wants {0 get ahead




From ZERO

to CAPACITY
PRODUCTION

IN THREE MONTHS!

The same “advanced-enginegring’” that produced the
CBS-Colortran and the Mirror-Back picture tube also
engineered and built this modern CBS-Hytron plant at
Kalamazoo, Michigan. The same drive typical of CBS-
Hvtron activity brought this complex industrial opera-
tion up to capacity production just three short months
after first shipments hegan. For the ability to keep pace
with vour demands . . . for premium quality in TV pic-
ture tubes, look to the fastest-growing, most modern
and forward-thinking company in the industry —
CBS-Hytron.

'nn CBS-HYTRON
e ' 4

Main Office: Danvers, Massachusetts

A Division of Columbio Broadcasting System, inc.

A member of the CBS family: CBS Rcdio\‘- €BS Television - Columbia Records + CBS lobaratories » CBS-Columbia « CBS Internationa! « and CBS5-Hytron
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Crack-down On Gyps

Newspapers in many key cities have of late been
carrving more and more stories about the arrest of
local “gyp” service firm operators. In some respects
this is good news indeed! These operators should
be eliminated from our field by any drastic meth-
od needed to be effective. They must be eradicated
fast.

But, by the same token, we regret it is necessary
that such happenings should be reported so fre-
quently in the public press because every such
incident reflects damagingly and hurts the service
profession as a whole. Good servicemen never get
a good publicity release to offset the adverse pub-
licity of the small minority of villains.

Gyp practices of a few irresponsibles in the
service field more than any other factor have
caused law-makers to believe that licensing and
police regulations with teeth and penalties for
violators are the only solution to the problem.

The two leading opponents to promulgation of
License Bills for radio-TV servicemen, strangely
enough, are RETMA and NEDA-—both of which
are merely distant and very self-preserving cousins
to the service profession. (Remember when some
set-makers advertised “our TV sets nced no out-
door aerial”’—and the public wouldn’t accept the
serviceman’s diagnosis that in that particular case
the set-maker was misleading the set owner? And,
remember, during the war days, when tubes were
only available on priority to servicemen, when
certain distributors diverted those scarce tubes to
service departments of their own which they sud-
denly set up in order to make an extra buck?)

These two organizations, RETMA and NEDA,
have taken the stand that to improve the quality
of servicing and to induce more qualified men to
come into the service field no restrictions whatever
should be imposed. (But, do distributors confine
trade discounts solely to professional servicemen

or can anv Tom, Dick and Harry buy their parts
over-the-counter for the same reduced price that
professional servicemen must pay?) We could
write a book explaining in detail why we believe
these two fine organizations are “out of line” in
adamantly opposing License Bills. We believe
these organizations hold their respective views
opposing licensing primarily for selfish and un-
warranted reasons to which servicemen themselves
should not be bound. In fact, the majority of serv-
icemen and most set-owners themselves want and
need properly promulgated License Laws. For that
reason we advocate licensing.

4
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Specialized Test Equipment

The peculiar and complex problems relative tc
servicing many TV receivers and their components
happily has stimulated much ingenious thinking
on the part of test equipment manufacturers.

Consequently, in this issue we are privileged tc
publish no less than three original articles, each
describing a new piece of test equipment that is
now available to the service profession. Each of
the instruments respectively does a specialized jok
which actual experience proves the need for.

In the months ahead we plan to continue this
educational programming, describing the design,
characteristics and applications of new test equip-
ment as it is put upon the market. Paramount in
our selection of articles to be published are these
factors: 1)—will the instrument in question effi-
ciently, accurately and properly do the job or jobs
it is purported to do? —and, 2)-—does the instru-
ment, by its functional capacily, justify being pur-
chased? —or 3)—stated another wayv, will the
investment a serviceman makes in any given in-
strument come back to him in a relatively short
time?

As we have said frequently, there are only a
certain limited number of working hours per week
available to any serviceman. Thus every available
minute must be used to optimum advantage. If the
outlay of $50, $200 or even $500 for an instrument
will result in a serviceman being enabled to do his
tasks more easily, more efficiently and in less time
—quite obviously investing in such an instrument
is worthwhile regardless of the cash outlay re-
quired. Amortization of any investment is proper
business thinking.

Too many service firms now are using old, obso-
lete test equipment. Too many are working with
inferior instruments that are so badly ofl calibra-
tion or accuracy as to be worse than having no
instrument at all. Too manyv service firms do no
now have enough test equipment available for
their expanded staft of employed technicians, anc
as a result, whether they realize it or not, pay the
severe penalty of losing many hours daily by hav-
ing workmen wasting “idle time”—hours that shop
owners pay salaries for and lose income from.

Progressive service firm operators know they
can’t afford to lose minutes and money that way
but sad to say, they sometimes cogitate much too
long about the purchase of new or additional test
equipment and keep piling lost minutes on lost
minutes. So, let’s modify the old adage and say:
“He who hesitates loses!”

RAD!O-TELEVISION SERVICE DEALER e JANUARY, 1955



STYLED FOR

SALES

#22 Roto W

Al W

N E s w N

M A I N IR T YT

11l ‘_[\ i
'..'.-.-.—m“""! . 3

e

-

y
‘oto King

e 2 a
el

o

ENGINEERED FOR SAI_ES

The striking control console is designed for beauty of
design as well as ease of operation. Actuates the rotator

with the slightest touch. Available in mahogany or ivery
cabinet.

STOP WATCH TUNING ACCURACY
Pinpoint ccatrol system is unsurpassed in consistent accu-
racy of indication. Stops antenna instantly within V2 degree
of desired position. No drifi or ambiguity.

RFL <1 Vi
PO INLINE DES N

Supports direct deadweight load of largesf stacked array.
Resists downthrust and bending moment. Built-in thrust

bearings. No extra parts o buy. No breakable offset
bearings.

REPLACEABLE FACTORY SEALED
CARTRIDGE UMIT
Sealed power drive unit eliminates the former need of

dismantling the antenna when servicing. Simply loosen
3 screws to remove the sealed unit.

90 DEGREE ROTATION

390 degrees—the broadest traverse range now in use—

speeds and simplifies station selection beyond standard
360 degree revolution.

LORFUL “CARRY * CARTON

Safely protects Rofo-Knng en-route . . . eases on-the-job
carrying of units...comes in handy in the shop or around
the home. A JFD merchandising extra at no extra cost.

f'CaMPENSATION
Advanced circuitry achieves aufomatic voltage compensa-
tion for stability and exactness of indication despite line
voltage fluctuations.

ROTO-KING IS LIKE A DIRECT LINE
TO EVERY TV STATION IN YOUR AREA.

Write for 8-page

BALANCED POWEI Roto-King engineering Model List
i telrance) eicontly rersmis Y000 of ooy RT100-M $44.95
power. No inherently weak worm gears. Mahogany
' Look to JFD for Engineering Leadership! RT] 00 Iv $44 95
MANUFACTURING CO., INC. err

6101 16th AVENUE, BROOKLYN 4, N. Y.
INTERNATIONAL DIVISION: 15 Moore Street, New York 4, U.S.A..
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"THE BEST SELLING TV ANTENNA!
No. 1 in performance . ..

No. 1 in appearance . ..
. No. 1 in convenience . . .+
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RTG—Long Island

Motorola’s new 19 inch color receiver
recently made its debut on L. 1. at one
of the regular Guild Technical mect-
ings, at the Trish American hall in
Mincola. The lecture included a pres-
entation of the first 19 inch color set
to be oflered to the public.

The program was opened by a few
well chosen words by Mr. Paul Lewis,
Vice President of Motorola N. Y. who
promises continued cffort on the part of
Motorola to keep the scrviceman well
informed on the advancement of color
TV and its problems.

LIETA—New York

The Long Island Electronic Tech-
nicians Assn., Inc., BOOTH No. 20,
TENT ‘B’ (The Long Island Lighting
Compuny Tent) at the Mincola Fair
and Industrial LExposition, Rooscvelt
Raceway, N. Y. The Fair ran from
October 9th thru October 17th from 12
Noon to 11 PM. Picture shows mem-

a

hers, Harold F. MacFarland, William A.
Carey (Assn. President) and Napoleon
Revels giving out the LIETA FALR cer-
tilicate. This was a cooperative advertis-
ing venture (the certificate) on the part
of sixteen of our members who operate
their own businesses.

RTTA—Penn.

The Southern Pennsyvlvania Radio-
Television Technicians Association met
at C. A, P. headquarters Mon., Oct.
I8th, with briel business session, Pres.
Joseph Hauser presiding. Following the
confab retfreshments were served to the
members and their {riends. Theyv then
were guests of the new WG \L-TV
transmitter and that station’s latest tele-
casting facilities.

[Continued on page 41)
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Makes Long Lasting

Exclusive Aluminizing Lacquer

Now you can get all the benefits of aluminized
picture tubes — sharper picture, superior con-
trast, high light output — and excellent picture
tube life!

Raytheon aluminized picture tubes are proc-
essed with the purest aluminum p/xvs LUMILAC
— a lacquer especially
blended and used exclu-

sively by Raytheon.

This lacquer produces an
extra smooth unbroken
surface for the aluminized
coating, yet leaves no gas-

- producing residues which could impair cathode

emission and hence shorten tube life.

Next time you replace a picture tube try a
Raytheon LUMILAC Aluminized Picture Tube.
You’ll be delighted with its performance in any
set — amazed at how it will improve the picture
of a low cost, low voltage range TV receiver.
And so will your customer. Ask your Raytheon
Tube Distributor for Raytheon Aluminized
Picture Tubes with LUMILAC. Like all Ray-
theon Picture Tubes they are Right for Sight,
Right for You
and Always New.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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SPECIAL REPORT

Introducing the WALSCO Star...

FIRST INDOOR ANTENNA
T0 BE COMPARED WITH
OUTDOOR INSTALLATIONS

Attractive, compact in design...the new Walsco Srar doesn’t stick
out like a sore thumb. Smart styling and distinctive colors (char-
treuse, sand, green) are being recommended by interior decorators.
No ugly rods to manipulate. Proven comparable in performance to
a good outdoor antenna in most metropolitan and suburban areas.

Electronic tuner selects righr combination of elements automati-
cally for crystal-clear picture reception. Receives VHF and UHF
stations in opposite directions or on widely separated channels.
The Walsco Star is the most advanced indoor antenna ever built.

Los Angeles... A new standard in the design and per-
formance of indoor antennas can be found in two new
models recently introduced by Walsco. This is the first
indoor antenna with a built-in, electronic rotating and
tuning control that changes its directivity. Without
moving, twisting or pulling, the new Walsco Szar can
be positioned perfectly by a simple turn of the control.
Ghosts and interference are reduced or eliminated
completely...and the correct combination of elements
provides perfect reception on each channel.

The sharp, clear performance of the Walsco Star has
made it the only indoor antenna that can, in most cases.
be compared with a good oztdoor installation. It was
designed specifically for outstanding VHF and UHF re-
ception in metropolitan and suburban areas. List price
is $12.95. The Walsco Starlez (without tuning control),
for use in strong signal areas, lists for $10.95. Available
as jobbers everywhere in 3 smart, decoraror colors.

Walsco Electronics Corporation, 3602 Crensbaw Blvd.,,
Los Angeles 16, California.

*Parens Applied For



by BOB DARGAN
and SAM MARSHALL

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

Part 2

N TUE previous sections a generalized

discussion of an I/Q chrominance
system was discussed. This was more
or less of an analysis of the various
stages involved. At this point a more
critical analysis of the system is in
order, and to do this we will analvze
the progress of a color signal from the
time it appears at the output of the
camera tube to the time it is seen on
the screen of a picture tube. In order
to make the numerical values easv to
work with we will make the assump

> HROMINAN

mn

Colon TV
Receivew

sponding to saturated colors which are
developed at the output of the color
camera are | volt for cach tube, and
that a corresponding voltage of 1 volt
is developed at the grid of each cor
responding color gun of the picture
tube

Color-Signal Relationship Table
For ready relerence we have set aside
the important color signal relationships

In order to simplify the presentation of thi
material the symbols R, G, B, I, Q, etc. will

Systems

as shown in Table 1. These have al-
ready been derived in previous chupters,
and we shall use them often us we
trace the 51.gnul in its progress through
the transmitter and the receiver.

Color Signal Analysis

To begin with, we will assume
hypothetical transmitter (Fig. 5) in
which the R-Y/B-Y* signals are sup-
posedly developed in a separate section,
following which the 1/Q signals ar
derived [rom them. This type of analy

tion that the signal voltages corre- be used instead of E,. E; E, E. E, et sis is in elfect the equivalent to that
Y= _3R+.596 +.118B TO QUTPUT AMP
st o~ > OF TRANSMITTER
MATRIX MATRIX 147°4+90°
vy J S R-Y RY : I +I PHASE —I I —
R ~] ADDER ,_" ADDER 7| INVERTER MODULATOR
74%
{ \ A
900 n
=l | —¥ 487, DELAY Y
= =2 =27%
T I+Q
INVERTER DELAY T0 ouTPUT
AMP. OF
T TRANS.
| L 3.58 MC. \
= sUB-
: \ CARRIER Q
o] 8-y 8-y 417 Q J = Q
B R 7| ADDER Hy ADDER +Q | MODULATOR 147°
— N 2r%

Fig. 5 — Block diagram of assumed transmitter, showing how R-Y and B-Y
signals may be developed initially followed by the development of | and Q.
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+1 A

57°
e d L

COLOR
BURST
SYNC PHASE

Fig. 6 — Relative locations of |, Q,
R-Y, B-Y, and color burst sync phases.
180° phase shift separates 1 and 1.

which actually takes place in a trans-
mirtter and affords a better understand-
ing of the processes involved.

Let us assume that the scene being
scanned is a highly saturated red image
which provides the maximum permiss-
able red color tubc output of 1 volt.
In this case R = 1 volt, and the blue
and green tube outputs arc each zcro.

Referring to Table 1:

from (6)
Y = 0.3R = 0.3 volt
R-Y = 1- 03 0.7 volt
B-Y 0- 0.3 = 0.3 volt

Thus, the output of the R-Y adder
is 0.7V, and that of the B-Y adder is
0.3V.

These two color difference  signals
are now compressed in the 2nd matrix
to provide the color-mixture signals
that go to make up the I and Q signals.

Relerring again to Table 1, the values

of developed I and Q arc:

From (2)
— 0.74 x 0.7 -0.27 x (-0.3)
1= 0.518 0.081 = 0.599V
from (3)

Q= 0.48 X 0.7 + 0.41 x (-0.3)
O 0336 - 0.123 = 0213V

| is fed into a phase inverter which
converts +0.599V to -0.599V. This
signal is then fed into the I Modulator.
Q is fed directly into the Q Modulator.
\lso fed into cach of the Modulators
are the 3.58 nic subcarrier signals which
position or phase the I and Q signals
with reference to the color burst syne
phase (see Fig. 6). Thus, assuming
a color burst sync phase of 0°, the
Q signal is delayed 147° and is posi-
tioned as shown. The —I signal is de-
laved an additional 90°, placing ~I as
shown (dotted line). This is equivalent
to positioning 1 Csolid line) in the
phase shown.

Obscrve the relative positions of the
R-Y and B-Y axes. R-Y lags hchind
I by 33°, and B-Y lags hchind Q by
33°. We now have established  the
relative phase positions of the signals
we are interested in and can continue
further with our analvsis.

Referring to Fig. 7 we obscerve that
the output of the I Demodulator now
contains the I signal of 0.599V at an
angle of 57° behind the color burst
sync phase. Similarly, the output of
the Q Demodulator contains the Q
signal of 0.213V at an angle of 90°
behind the I signal. The resultant of
these two signals has a value o 0.645V,
and lies along the red signal axis which

leads the R-Y axis by 13.5°.

(1) Y=+ .30R - .59G « .11B

(2) I =+ .74(R-Y)- .27(B-¥)

(3) Q= - .48(R-Y) + .41(B-Y¥)

(4) I =+ .60R - .27 G - .32 B

(5) 9=+ .21 R- 526G+ .31 B

(6) (R-Y) = + .96 1 + .62 Q

(7) (B-Y) = - 1.11 I + 1.70Q

(8) (G-¥) = - .275 1 - .636 Q

(9) (R-Y) + ¥ = R

(19) (B-Y) « Y =B

(11) (G-Y) - ¥ =G

(12) {(G-¥) = - .51 (R-¥) - .19 (B-¥)
TABLE |

Various arithmetic relotionships be-

tween Y, |, @, R-Y, B.Y, G.Y, R,

B, and G. These are constantly re-
ferred to.

This resultant is the chrominance
signal which forms part of the con-
posite signal transmitted along with
the station carrier. At the receiver the
chrominance signal is removed from the
composite signal and fed into the color
demodulators. As pointed out in pre-
vious installments, demodulation takes
place by feeding a pair of “in phase”
md “quadrature” reference signals from
a local 3.58 e oscillator into the T and
Q demodulators respectively. These ref-
erence signals are developed in the
color sync section.

Reference-Phase

The manner in which the color svnc
scction provides the “in phase” and
“quadrature” rclerence signals for de-
modulating the incoming color signal
is discussed in detail in the chapter
on “Color Svne Circuitry and Opera-
tion”. For the present it should be

I PHASE
OF INCOMING SIGNAL

3
N

Q PHASE OF
INCOMING
SIGNAL

IN-PHASE
SIGNAL FROM -~
[OCAL 3.58 MC.
0SCILLATOR
B-Y
0= > 0"
COLOR BURST COLOR SYNC PHASE
SYNC PHASE OF INCOMING

SIGNAL

1
0 i
QUADRATURE SIGNAL

FROM LOCAL
3.58 MC. OSCILLATOR

Fig. 7— Combined | and @ signals in output of bal-

anced demodulator produces color signal correspond-

ing to red. Different values of | and © would produce

resultant signals at different angles and correspond-

ingly different colors. Thus, the various colors trans-
mitted each have a different angle.

RADIO-TELEVISION SERVICE DEALER e

Fig. 8—In-Phase and Quadrature signals from local oscilla-

tor can be made to swing in either direction (using point 0

as a pivot) around | and @ phase positions of incoming color

signal. Two pairs of phase conditions, "A" and "B", are

shown. "A'" leads and "'B" lags phase of incoming color sig-
nal. B-Y and R-Y axes are as in Fig. 7.
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CONSISTENT PIONEERING in the develop-
ment of fuses that meet the most exacting
standards has helped BUSS keep apace with
the Electronic Industries expanding need for
fuses.

The complete BUSS line of fuses includes:
— dual-element (slow blowing), renewable
and one-time types . . . in sizes from 1/500
ampere up . . . plus a companion line of fuse
clips, blocks and holders.

I's convenient to get all your fuses from
one source. Purchasing, stock handling and
records are simplified.

And to make sure that the BUSS reputation
W £ for quality is maintained, every BUSS fuse
‘ normally used by the Electronic Industries is
k tested in a sensitive electronic device that
{ : rejects any fuse not correctly calibrated,
’ properly constructed and right in all physical

S

dimensions.

This careful testing is your assurance that
BUSS fuses, once properly installed, will
protect when there is trouble on the circuit,

yet costly, irritating call-backs caused by
tTe one sou rce needless blows are eliminated. To help safe-
guard your goodwill, reputation and profits —

to mee'- all your standardize on BUSS fuses.
Fuse Needs!

MAKERS OF A COMPLETE LINE OF FUSES FOR HOME,
FARM, COMMERCIAL, ELECTRONIC AND INDUSTRIAL USE

For More Information Mail this Coupon v

BUSSMANN Mfg. Co. (Div. McGraw Electric Co.)
University at Jefferson, St. Louis 7, Mo. sp-155

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

E -
m Name. ..o e Title
| |

TRUSTWORTHY NAMES IN Company.... 2o 0o
ELECTRICAL PROTECTION
AAATESS oo e e e "
B
City & Zone. oo Stare.....ocicceiercsonnen CI-
-
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358 MC. 3:58 MC. TUNED CIRCUIT FROM VIDEO AMP.
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FROM QUT- SYNC
HUE ,»# C [ﬁ L PUT OF W G BURST Y SIGNAL
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Fig. 9—Automatic phase control (APC) loop of typical
color receiver. L and € control phase of incoming burst
signal which is applied to burst amplifier. This phase de-
and "Quadrature’
Pulse from H.O.T. keys Burst Amp.

termines phase of "In-Phase"

borne in mind that it is possible to
provide a pair of reference-phase sig-
nals from the output of the 3.58 mc
local oscillator which can be made to
swing around in anv position as shown
in Fig. 8. This is made possible bv an
adjustment of a parallel tuned 3.58 mc
circuit Jocated in the connection be-
tween the output of the video ampliher
and the input of the color burst ampli-
fier as shown in Fig. 9. Through an
APC (automatic phase control) loop
this tuned circuit varies the phase of
the local 3.58 wrc oscillator with respect
to the color signal fed into the chromi-
nance channel. The output of the local
oscillator constitutes the I reference
signal. The Q reference signal is ob-
tained from the output of a quadrature
amplitier fed bv the 3.58 mc oscillator.
Thus, the tuned circuit ends up varying
the phase of the refercnce signals \Vlth
respect to the color signals in the de-
modulators. The phase of the previously
mentioned tuned circuit mav be shifted
bv a slug which provides the pre-set
adjustment, and bv a variable air trim-
mer which provides fine adjustment.
The latter is the hue or p’hase control
which is mounted as a front panel
control on the receiver.

In an 1/Q receiver the reference
phases from the 3.58 me local oscillator
are adjusted so that they coincide with
the I and Q phases of the color signal
provided at the transmitter. In a C()Ior»
ditference receiver, however, the ref-
erence phases coincide with the R-Y
and B-Y axes of the color signal. The

12

signals.

above represents the kev to the man-
ner in which a color TV receiver may
be adjusted to receive I/Q or color-
differcnce signals.

As a parting thought on this subject
one must bear in mmd the tacts that
the two reference voltages from the
quadrature amplifier are derived from
one source, the 3.58 wmic local oscillator
signal. The latter provides the 1 or
R-Y reference voltage, depending on
the type of demodulanon used, and
the Q or B-Y reference voltage is a
separate signal developed in the quad-
rature amplifier. Shifting the phase of
the burst signal bv means of the Phasce
or hue contro], shifts the phase of the
I reference signal of the 3.58 e
oscillator. The latter in turn causes an
identical shift in phase of the Q ref-
erence signal which constantly tracks
with the I reference signal by 90°.

Let us now continue our analvsis
of the color signal as it enters a pair
of 1/Q) demodulators as shown in Fig.
10. To simplify the calculations we will
assume that the input voliages at the
I and Q demodulators are the same
as those developed at the output of
the transmitter, so that:

I = 0.599V

= 0213V
Using the formulas shown in Table
1. we can set the matrix resistor values
so that the correct percentages of plus
and minus I and Q are obtained to
give us R-Y, B-Y, and G-Y. Following
this the Y signal is added to each of

RADIO-TELEVISION SERVICE DEALER e

Fig. 10 —Block diagram of 1/Q demodulation system.

Here o phase shift network at the output of the video

amplifier provides an initial phase shift of 33° to the

sync burst which triggers the local oscillator so that its
phase is 33° removed from sync burst.

these color-difference signals in order
to obtain the primary color signals, R,

G, and B. Thus, for the red gun:

from (6)
R-Y = 0.96] ~ 0.620
= 0.96 X 0.599 4 0.62 x 0.213

0.7 volt
from (1)
R=(R-Y)+Y
0.7 +0.3 =1 volt

For the blue gun:

from (7)

B-Y=-1.11T+1.7Q
=-1.11 X 0.5399 4+ 1.70 x 0.213

-0.666 - 0.366 = —0.3 volt

from (10)

B=((B-Y)+Y
-03+03=0

For the green guu:

from (8)

G-Y —=-0.2751-0.636Q)
= ~0.275x0.599 -0.636x0.213
= —0.3 volt

from (11)

GC=0GY)+Y

=-0.3+03=0

These values correspond to those ob-
tained at the output of the camera tube.

In the above illustration we have
shown how by using the various color
formulas, and by applving them in
an 1/Q svstem, the correct color volt-
ages are applied to the color guns.
While only a red color signal was con-

[Continied on page 52]
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for the

ARy

RADIART I FIRST time
“ ...the FIRST

Antenna with
which You Can

All-Channel TV Anteﬁna

THESE GUALITIES HAVE BEEN COMBINED INTO THIS SINGLE ANTENNA —
THE ULTAMATIC . ..

% LOW VOLTAGE STANDING WAVE RATIO . . .the mis-motch between antenna and
transmission line .is lower than four competitive types tested, an attribute to its Pe'fectly synchronized for
broad band quality.

% FRONT-TO-BACK RATIO . .. higher thon multi-element, yagi-type antennas, mini- monochromatic and color TV
mizing co-channel interference.

* GAIN ... expressed in decibels, is a ratio of signal voltage developed by an an-
tenna over that of reference folded dipoles. It is not a quality sald by the pound

or achieved by the addition of meaningless elements. The curves shawn accurately i . )
describe the gain of the Ultamatic. Loss of sound or picture due to erratic antenna Most Uniform Gain Response The gain response DOES NOT

response is eliminated. VARY MORE THAN 3 D.B.ON ANY CHANNEL across the band.
This quality is exceedingly important in color reception to insure
MECHANICAL FEATURES adequate color synchronization without reseting.
% Aluminum screen reflector of exclusive fold-out design, assembled in seconds with
aodequate stability for years of trouble-free service. Longer elements insure maxi- HORIZONTAL FIELD PATTERN RESPONSE CURVE === SINGLE Bav
mum front-to-back ratic on channels 2- 6 and are more closely spaced for increased 1or 180" L SHMANNELS [T TT11T L 1
performonce on channels 7-13. 2 JI - =
i
* Dipole and boom assembly are of heavy gouge, seamless tubing. Dipoles fold out '%"" HERNEE
and are rigidly supported and reinforced to minimize sag and sway. © L o
* Specifically designed mechanically by stress analysis of each unit and sub-assembly i ,-J;-—‘l
to provide a low vibrational period of all elements — your assurance of trouble- & T
free installations. { T i 1
~ oL B ]
MODEL UM-213... double stacked UM-213-2 T | A el PRRMIED

CLEVELAND 13, OHIO

TV ANTENNAS * AUTO AERIALS * VIBRATORS «*x ROTORS % POWER SUPPLIES
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a hew instrument

CATHODE RAY TUBES

HE test equipment manufacturers,

always mindful of the problems of
the scervice business, have now come up
with an instrument that takes the fight
out of customers who balk at the high
cost of picture tube replacement.

This article describes a new instru-
ment which actually repairs many of
the common faults by kinescopes.
Called the “Cathode Beamer” it has
been successfully used by many service
dealers.

What It Does

The Cathode Beamer, and its asso-
ciated accessorics performs 1wo major
functions: it tests TV kinescopes for
quality, and repairs many of the weak-
nesses heretofore considered unrepair-
able.

Test  procedures  include  flament
condition. clement continuity, shorts,
lcakage between  clements,  emission,
grid-cut-oll, cathode condition, and gas.
The repair functions include the res
toration of brightness and contrast by
cathode sweeping or grid expansion, the
removal of high resistance inter-clement
shorts, the removal of low-resistunce
cathode-to-grid shorts, and the welding
of open cathode tabs.

14

by Engineering Dept., Raytronic Laboratories, Inc.

Electron Gun Construction

The Electron Gun (Fig. 1) is the
heart of any kinescope. Its tunction is
to provide and control a stream ol elec-
trons, and, with the aid of cxternal
magnets plus the final anode, to direct
and accelerate that stream in such a wav
to cause scanning lines to appear on the
ace of the tube.

At the basce of the gun is a hcater,
located inside a tubular cathode. The
normal placement of the heater is quite
close to the cylinder wall of the cathode,
and thus anv abnormal jarring can
cause the heater to touch the cathode,
creating a short. The control grid is
located from three to eight hundredths
of an inch (03" to .08") from the
cathode. This opening being so small
is susceptible to shorts caused by foreign
matter or bits of tube coating material.
But, because these spaces are quite tiny,
the shorts resulting arc usually able to
be burned off without much difficuley.

The control grid aperture determines
the controlling ability of this electrode.

RADIO-TELEVISION SERVICE DEALER e

The aperture is usually about .035” in
diameter. Being so small it may become
clogged with forcign matter, causing the
grid to lose control. This defect mav be
remedied by burning off the foreign
matter, or actually meliing some ol the
metal forming the aperrure. This is spe-
ciallv effeetive in restoring tubes that
have lost much of their emission.

Some of the most common faults are
shorts between clements, open connce-
tions to elements, weak cmission, stale
cathode caused by prolonged inactivity,
broken cathode tab connection, and gas.
All except the gassy tube are repairable,
in most cases, by the Cathode Beamer.
Gas which is caused by air leaking into
the tube, results in a defect which can-
not be repaired.

Test Procedures

Test procedures are straight-forward.
Filament condition is examined wvith
the aid of a pilot lamp in series with the
tube filament. It the pilot lamp fails to
light, the filament is open. It the bril-
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AMERICA’S MOST
DEPENDABLE ROTATOR

THE TRIO

“ARISTOCRAT™

NOW ...

A

o 2 / mefeicaﬁ

ONLY ROTATOR AVAILABLE
IN FOUR GLORIOUS COLORS:

BROEGE MARBLE
MAHOGANY
GCLDEN WHEAT
DECORATOR'S GRAY

The sleek, modern, low silhouette of the new TRIO

rotator control casc marks a new high in styling.

and direc-
controls are

Switch
tional
located at top rear
of case for most con-
venient manual oper-
ation Lighted dial
permits operation in
darkened room and
also indicates when
rotator is on. When
on, pamter always
shows exact position
of antenna.

¥ Only Rotator
With Factory
Attached Cable.

& Only Rotator
With Two-Year
Guarantee.
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Beauty, here, is more than skin deep since its low center of gravity
makes it tip-proof! Note, too, that there are NO unsightly
control knobs or switches to spoil its beauty. These are located at top
rear of case — where your hand naturally rests in operation of rotator!
There is no obscuring the casily-read lighted dial.
Available in four glorious colors — to blend perfectly with any decor.
TRIO has a new plan which makes it convenient for the dealer
and distributor to carry a complete selection of colors
. with no major increase in rotator

THE TRIO investment. With this plan the

“ARISTOCRAT”

| ... CULMINATION OF
] SIX YEARS RESEARCH
AND PRODUCTION

home-maker has a choice of colors —

even at the time of installation.

— Copyright 1954 by
g Trio Manufacturing Co.
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liance is excessive it indicates a partial
short in the flument. Element continu-
ity is determined bv a mutual conduct-
ance test. A neon Ilmp lights if
continuity is present. A sclector wvxtch
allows the cathode, grid and first anode
to be tested sepﬂmte]\. Weakness of
emission is indicated in this test i the
lamp glows weakly or not at all on the
first anode position. If the lamp fails
to glow on all positions, an open cath-
ode is indicated.

Inter-element shorts are indicated on
a scparate neon indicator lump through
the use of a selector switch which al
lows the heater, cathode, grid. frst
anode, and sccond anode to he tested
individually. A short on one position
will be matched bv an indication of
short to the other element involved. The
actual value of the leakage can then be
measured bv a built-in Wheatstone
Bridge Circuit. which measures leakage
up to 20 megohms.

Emission of the tube is read on the
indicating meter. and is tested from the
final anode. Grid cut-off characteristics
are read on the meter with the aid of
a calibrated potentiometer which applies
negative bias to the grid of the tube
under test. Cathode condition is shown
bv a scparate indicator lamp.

In testing for gas. a high voltage.
hich ElequenC\ source is apphed to the
pins of the tube under test. A purplish
glow within the tube indicates the
presence of an excessive amount of gas.
Large quantities of gas will result also
in a shorts indication between several
elements within the tube.

Repair Procedures—Increasing

Emission

Unquestionably the most interesting
functions of the Cathode Beamer are
the repair procedures. Previouslv it has
been possible to restore brightness ro a
degree by increasing the flament volt
age. This results in morc heat, driving
more clectrons from the surface of the
cathode. With such procedures, how
cver, the eventual life of the tube is
shortened, since the cathode emitting
material .is depleted more rapidly than
under normal voltage.

The Cathode Bcamer increased emis-
sion by “Cathode Sweeping,” rather
than by increased heat. An electrostatic
charge of 600 volts is fired between the
grid and the cathode, resulting in the
removal of gas ions and stale emitting
material from the surface of the cath-
ode. The opmatmn is accompanied bv
a visible flash in the neck of the tube.
For stubborn tubes a Super-Sweeper is
also  provided which increases the
amount of current used to sweep the
cathode. A cathode activator which
raises the filament voltage to 12.6 volts
may be used to help loosen the foreign
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matter from the cathode before sweep-
ing exceptionally difheult tubes.

With very old tubes, in which the
cathode material is just about depleted,
it is possible to increasc the flow of
electrons to the final anode by enlarg-
ing the grid aperture with the aid of
the Cathode Beamer. The filament volt-
agt is raised, and at the same time the
Cathode Sweeper relav is encrgized
causing the grid to become so hot that
some of the metal within the aperture
is melted awav. This operation must be
done with constant visual inspection, as
melting too much metal will cause the
grid to lose control. This operation is
onl\ used with very old tubes, but is
quite successlul if carried out cdutlouslv

Removing Shorts

Inter-clement shorts of high resistance
values are burned off hv the use of the
auxiliary  high-voltage, high-frequency
source, lurmshed w1th the instrument.
The base pin of one of the clements

A PN N Y
.~ Mx\ I B
Cathode Control \
Grid st
Anode
Fig. | — Sectional view of CRT

electron gun.

involved in the short is connected to a
suitable ground, while the high fre-
quency coil is touched to the pin of the
other clement involved. A high tre-
quency, high voltage charge then passes
through the material causing the short,
and burning it off. Tests have shown
that foreign material within the tube
envelope is the major cause of high
resistance shorts.

The more stubborn low resistance
cathode-to-grid shorts are burned off bv
the (lpphcatmn of a high-current, low
voltage charge. Two values of current
are available — 5 amperes and 20 am-
peres. This high current burns off the
short existing between the two elements.
Dead shorts. caused bv the elements
actually touching each other cannot he
removed, but these are comparatively
rares

Repairing Cathode Tabs

The conncection between the cathode
and its connecting wire leading to the
tube base is called the cathode tab. This
union may break resulting in an open
cathode. The distance between the
two broken ends is, however, quite

small. so that it could he welded,
if it were possible to make the ends
touch or pass close to cach other by
vibration. This is accomplished with
the Cathode Beamer by the use of an
auxiliarv vibrator much like the thera-
peutic variety. The tube is placed in a
horizontal position, and the vibrator
applied to the neck of the tube. This
causes the broken elements to vibrate.
and at times, pass quite close to each
other. At the same time a high-current
charge is placed on the mthodc pin of
the tuhe \When the broken elements
pass close to cach other. or touch cach
other, the high current charge jumps
between the two hroken endx firmlv
welding them together. Tests made by
tuhe mnnufacturcm on tubes r(‘p.nred
in this wav have revealed that the welds
are strong and permanent. The fact that
a weld has been obtained is indicated
by a special ncon cathode lamp in the
Cathode Beamer. A steadv olow indi-
cates a good contact. A H]Ckmmo or
sputtering indicates an intermittent
condition.

Ease of Operation

The Cathode Beamer is a fairlv large
instrument, and thercfore is used pri-

marily for shop work rather than on
home calls. Operation is quite simple
with the aid of a Master Selector
Switch on the front panel and various
individual push button controls and
selector switches lor the various test
and repair pmcedurcs

Since the majority of picture tubes
emplov the same T)lsmo arrangements,
no clement sclectors are wqmred. and
the onlv connections to the tube are its
base socket and second-anode CHP The
Cathode Beamer will work with all T\
kinescopes, emploving magnetic or elec-
trostatic focusing. Tt has been used ex-
perimentally on nthex types of cathode
rav tubes. and has cven heen emplaved
to restore the emission in receiving
tubes.

Effectiveness of Repairs

One of the big questions asked by
servicemen about the Cathode Beamer
is “How Long Will The Repair Last.”
The question can onlv be answered by
knowing the condition of the tube be-
vond its normal limits. But, most fFaultv
tubes go bad long befare the end of
their normal lives, and it is these tubes
on which the Cathode Beamer works
hest. A good cathode which is covered
by aas ions can be swept very effe ctnely
Pl e e he ex )ecred to last.
Conversely, the restor mon of brightness
to an old tube hv grid expansion can
only be a temporary repair, since the
emitting material was practically ex-
h: iusted before the tube was reactivated.
The removal of shorts should be per-

[Continned on page 50]
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Burton brawne advertising

Better for you

Pyramud wall now
be listed in
Photofact folders.

Pyramid has joined the select group of manufacturers who
participate ir this most valuable of all service aids to make
available to you an immediate cross reference between the set
manzfacturer’s part and the part nunber of the exact
Pyramid equivalent.
You wil: find Pyramid capacitors as original components
in sets bearing such famous brand names cs

ECA ¢ GE ¢ CBS e Arvin ¢ DuMont ¢ Zenith ¢ Raytheon * Emerson

Motorola * Sylvania e Packard-Bell ¢ Hallicrafters o Westinghouse * Hoffman

P1OTOFACT |

and at leading par's distributors everywhere.

@ PYRAMID ELECTRIC CO., 1445 Hudson Boulevard, North Bergen, N. I




NI GBI I DIFFERENCE 4

Based onthe famous University model
WLC Theater System wsed so success-

fully and. extersivelv in deluxe sta- MAKE Z P_A_
dium and outdoortheaterinstallations /
. . . auditoriume, expositions, concert

malls and other important applica- A HIi-FI 'NSTALLATION

tions where only the highest quality.
equipment is acceptable— Jniversity

engineers now bring you a smaller,

compact version—the BLC—for gen- WITH THE N MODEL
eral application in public address /

work. The BLC is the New stand: =i t B I c

ard for both voize anec musiz;

indoors and outdoors The T e .

BLC is now yaurs, =t Rah. FULL RANGE

the low low price of WEATHERPROOF
ONLY y- % ; COAXIAL

$75 4 -: _ | --‘_\SPEAKER

LIST

More

Efficient:
DUAL RANGE

THEATER TYPE SYS-
TEM permits uncompro-
mising design of the
'woofer’” and “"tweeter’’ sec-

tions forgreatest efficiency.Hear
it penetrate noise with remark-

able fidelity and intelligibility.

SPECIFICATIONS

Response 70-15,200 cps
Power
Capacity 25 watts

impedance 8 01ms [N LA I SEPARATE LOW AND
RO [ U Copar HIGH FREQUENCY DRIVER SYSTEMS with

180° adjustable "U'" bks.
Dimensions
22" diameter, 9 depth

electrical crossover reduces intermodulation
and acoustic phase distortions common to
other systems which attempt to use two dif-
SBALANCED"COM- ferent horns on a single diaphragm.

PRESSION" TYPE FOLDED HORN, [ (@ T30 EXCLUSIVE WEATHERPROOF
starting with eightinch taroa-and  "HJAT"RANGE COAXIAL DESIGN eliminates
energized by top quality low fre- o og space. Depth of BLC is only 9''; can

e " = .
quency "‘woofer” driver Pr°"f'des be mounted anywhere, even flush with wall
more lows than other bulky designs. | ceiling

DRIVER UNITTWEETER [N T LIl £ XPERIENCED MECHAN-
" with exclusive patented “‘recipro- ICAL ENGINEERING AND CAREFUL ELECTRI-
cating flares” wide angle horn  CAL DESIGN meet the challenge of diversi-
transmits more highs with grzater  fied application and environmental
Asx your distributor fos a _conwincing vniformity . . . high f-equency hazards. Rugged, and conservatively

:I:F’::Enr:&?"o.n" O N EAX PV HIE response that you can fear! rated—you can rely on the BLC.

rite Des 0. 4% for ‘
fu‘l'\lld::sclr)iptli(v:lIit:m:ure. W LOUDSPEAKERS INC.

80 SOUTH KENSICO AVENUE WHITE PLAINS, N. Y,
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by | Steve Travis

This article deals with the
type of interference result-
ing only from pickup of the
rf radiated by the ignition
system of an automobile.

ERVICE problems that occur quite

frequently in auto radio work and
which give rise to ignition noise are
somctimes very difficult to solve. This
type of interference is most often ex-
perienced when the car motor is run-
ning and is recognized as a whine
which will increase or decrease in audi-
ble frequency in proportion to the speed
of the motor. Generally its output is
relatively constant over the whole radio
tuning range.

Since there are many possible causes
of noisc in a car radio, an understand-
ing of the voltage generator and ignition
system can be helpful ‘in curing the
interfercnce.  Basicallv, the electrical
system of an automobile is composed of
the spark plugs, spark or ignition coil,
distributor, voltage generator and volt-
age regulator as shown in Fig. I. These
itemns arc all tied together with leads
and are operated or turned on f{rom an
ignition switch. It is from these com:
ponents and their associated leads that
rf encrgy trom the high tension is fed
buack and radiated. This energy is de-
veloped in connection with the liring
of the spark plugs or with the voltage
generator svstem. The impulses of rf
energy are strong over a range ol fre-
quencies up to 100 megacycles although
they may be purticularly powerful over
a narrow band of frequencics.

RADIO-TELEVISION SERVICE DEALER e

Methods of Elimination

The elimination of the interference
involves possibly the lead dress of the
high tension wires, the use of bypass
condenscrs, the checking and repairing
of components in the radio that may
have failed, and even the use of re
sistors as suppressors. \With regard to
the latter, some car manufacturers sug-
aest that rtesistor tvpe spark plugs be
installed. Also, 15K resistors mav have
to be used in the high tension lead to
the distributor to reduce the radiation
of r} energy from this source.

One of the first items to be tested
when checking for defective ignition
suppression components is the bvpass

condenser connected across the ignition
coil. This condenser must be checked
by substitution with another metal case
tvpe .5 af condenser. This condenser
connected across the ignition coil s
shown in Fig. 2. It is most important
that this condenser be located on the
batterv side of the ignition coil. When
the power source for the radio is con-
nected through the ignition switch it
is also advisable to hypass this point
with unother .5 gf condenser.

Actually the interference should be
suppressed at its source as much as pos-
sible, therefore a complete examination
of the ignition system is desirable, with
particular care being devoted to the dis-

.- GENERATOR (gl
[e2
RADIO
it s e 1
VOLTAGE A
REGULATOR
IGNITION }—>] DISTRIBUTOR
IGNITION [
SWITCH
_I'_‘_'L_ .,
[
| \BATTERY SPARK PLUGS -7
L

Fig. | — Block diagram of the electrical wiring
system of the ignition circuit of an automobile.
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tributor points and spark plug gaps. An
examination of these electrical contacts
and points should be made to make sure
that these surfaces are not pitted or
dirtv. Also, cracked cables, where the
insulation has split or fallen off, and
which can give rise to easier leakane
paths for hloh tension currents, should
always be repldccd.

The lead from the batterv to the
radio, often known as the “A” lcad is
a common path taken by the rf voltages
into the radio chassis. It may be posthc
to position this “A” lead so that a quiet
spot can be located where little inter-
lerence is experienced. This lead should
be dressed away from anv other leads
or cables that pass throu011 the firewall
as well as those under the dashboard.

There is a tcndcncy on the part of

car radio servicemen to shield all the
leads that pass through the firewall with
braided wire when a partlculax lv difhicult

PRIMARY
TERMINAL

{GNITION
CoiL

INTERFERENCE FILTER
CONDENSER

Fig. 2—Bypass condenser installed
at the ignition coil to filter out noise
pulses.

noise case arises. Howeser, many causes
ol ignition interference are caused bv an
stlel component failure. Therelore, a
preliminary check of the certain key
components is a better procedure than
the immediate shiclding of all leads.
One of the first mcasures to be taken
is to substitute a good condenser for the
ignition coil bvpass condenser as well as
the gencrator bvpass condenser as pre-
v1ously stated. The voltage generator
and its bypass condenser is shown in

_AUTO. VOLTAGE
GENERATOR

CONNECT -~
CONDENSER AT
ARMATURE
TERMINAL

Fig. 3— Condenser installed at volt-
age generator of car.

Fig. 3. (It is important that this con-
denser be at the armature terminal and
not at the field coil terminal.) It might
also be a good idea to check the \oltagc
regulator ind to determine if a .5 of
condcnscr has been installed. Should
there be no bypass condenser at the
voltage regulator, as shown in Fig. 4,
one might be added and the improve-
ment noted. Considerable reduction of
ignition noise pulses can often be ob-
tained by this addition.

One system  employed by  several
technicians to locate the source of the
interference is to turn off the ignition
switch while the car 19 in motlon This
check is good only if the radio is not
also shut off when the ignition is
switched off. With the radlo in opera-
tion and the car coasting along, listen
for the interference. If the noise cuts
out immediatelv when the switch is in
the off position the trouble is more than
likely duc to ignition and high tension
radiation. If the noise contmucs at a
reduced level the commutator segments
and brushes of the voltage generator
should be examined and c]canul

Ignition interference can also enter
the auto radio through the antenna lead.
Then again, it is also possible that the
chassis housing mav not offer sufficient
shielding for the receiver because of
corroded mounting facilities, ventilating
holes, housing covers, cte. To determine

whether or not the ignition interlerence
is caused by the first of the above two
conditions, the acrial should first be dis-
connected, and the antenna terminal
shorted to ground. If the level of igni-
tion noise changes and is reduced it is
then assumed that the noise is entering
through the aerial. If the noise level re-
mains the same the noise is probably
being induced via the batterv lead.
Howeve . this is no hard and fast ru]e,
because when the antenna terminal i

removed from the radio the rf stage is
almost always detuned, thereby reduc—
ing its sensitivity. Under these circum-
stances there would normally be a de-
crease in response of the receiver to
interference. Then again, the age svstem

BATTERY
;ERMINAL

Fig. 4 — Bypass condenser installed
at voltage regulator,

of the radio might alter the amplifica-
tion to such a degree that the noise level
would be ncarlv the same as before. In
this case a more rigid test 1S to use a
shiclded dummy antenna which picks
up no signal and provides the same
circuit constants as the regular antenna.

With regard 1o mtcrfcrcnce entering
the recciver directly, the rf stage may
pick up interference through \entlldt-
ing holes and through the housing or
covers ot the radio, especiallv if a high
tension lead is nearby. If moving the

[Continned on page 49]
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RF AMP
FUSE
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63V
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Fig. 5— A typical auto radic input cireuit.
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Fig. 6 — Auto radio "A" lead filter components.
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~an Unusual

HORIZONTAL OUTPUT TESTER

by E. A. Bramsen
Seco Mfg. Co.

HE horizontal amplifier in our mod-
ern TV recciver has to perlorm
several functions in proper order and
some are simultancous. These may be
listed in groups as below and are the
end results when the tube and circuit
are functioning normally with the
propex operating potentials on the tube
and a proper load impedance for the
tube to work into.
Suitable amount ol lincar saw
tooth current for proper width.

2. Beam retrace bv reaction SC'mmno
within allotied blanknw time.

3. H.V. pulse fox H.V. rectifier
power supply: (Note: The amplitude
of the HV pulse is determined largely
by the speed of the beam on retrace.
The faster the retrace, the higher the
HV pulsc.)

Failure in the horizontal sweep and
high voltage is usually tracked down by
ISOldtlI‘l(Y faultv components in major
groups *hen to smaller groups and then

- CATHODE
FOLLOWER-  6E5 TUBE
CONH
e 9 &2 &
SIGNAL RESONANCE
GENERATOR IND.
Fig. | —Block diagram of Seco

FB-4 H.O.T. Checker.

RADIO-TELEVISION SERVICE DEALER e

to component as in most other trouble
shooting procedure. The exact order in
which lhc following opcrations are per-
formed varics vuth the particular TV
set and the habits of the technician:

1. Elimination of faultyv tubes—all
rectifiers, horizontal, oscillator and hori-
zontal amplifier.

2. DC vohaoc measurements  and
general de contmuxtv

3. Test for generation of sweep sig-
nal by checkmo damper boost vo]taﬂe

4. Frcqucncv and waveforin ohserva
tion of erid drive with C.R.O.

5. Loading cffcets on the flvback
translormer bv the yoke and width
coils. Repeat test No. 3 above.

6. Checking of paper bvpasses and
electrolvtics in boosted B+ loads.

7. Substitution of known good by-
passes.

The TV bench technicizn should be
able to make a number of well chosen
tests to get down to the root of the
trouble in the least possible time with-
out perlorming a great number of sub-
stitution tests. It was with this in mind
that the Flyback Interval check feature
of the Seco Model FB-4 was developed.
Bricflv—it looks into the connected
group of components in the horizontal
amplifier plate circuit and checks the
flvback resonant frequency. The “L” of
the coil components and the distributed
capacitv in the coils and circuit are de-
signed to tune to hetween approximately
50 ke to 70 ke. This represents 10 upsec
to 7uscc for retrace time. This charac-
teristic establishes the period or time
interval set up to produce retrace of the
clectron beam within the allotted blank-

JANUARY, i955

ing time. If beam retrace is too slow,
horizontal fold over will result. Fig. I
shows a block diagram of the Scco FB-4
checker. Fig. 2 shows the hasic signal
generator circuit and cathode tollower.

The resonance indicator consists of
1 6E3 tube operating the triode as a
plate detector. This plate is directly
coupled to the deflecting clectrode in
the indicator. A simplif ud schematic is
shown in Fig. 3. rzg 4 shows how the
coils are connected to the checker for
testing.

An rf signal fed to points A and B
will divide proportionatelv across the
sensitivity control and the LC compo-
nents under test. The vollage drop
across the LC circuit will be greatest at
its resonant frequency. At this frequency
the increased signal fed to the plate de-
tector causes the tube to conduct and
deflects the cve tube. A suitable range
of tolerance is allowed on the “FB-OK”

[Continued on page 50|

Fig. 2 — Basic signal generator circuit
and cathode follower.



HREE width problems have been

chosen for this installment. With
proper diagnosis of the defective raster,
the problems can be solved with ease.

RCA KCS68C—Insufficient width

The receiver was turned on and the
raster showed a case of insuflicient
width. About two inches were missing
on each side. The horizontal linearity
was satisfactorv.  Adjustment of the
vertical size and vertical linearity con-
trols indicated proper vertical sweep.
The high voltage also seemed okay he-
cause the brightness was good, we were
able to draw a healthy arc from the high
voltage cap, and there was no blooming.
V116, the 6SN7 horizontal oscillator
V117, the 6CD6 horizontal output tube,
and V119, V120, the 6W4 dampers
were replaced individually, but thev had
no effect.

The diagram was then consulted and
it was observed that this receiver used
an air core scries tvpe of horizontal out-

€

Work Bench

by PAUL GOLDBERG

This Month:

WIDTH PROBLEMS

put transformer. The 6CDO6, the trans-
former and the horizontal dellection coils
are all in series and the 6W#’s are effec-
tivelv shunted by the horizontal deflec-
tion coils. Two 6\V4's are utilized to
handle the tremendous damping cur-
rent, and the high positive voltage at its
cathodes.

Knowing these facts, a voltage check
was made at the grid (Pin 5) of the
6CD6 to see it the horizontal oscillator
was supplving the correct drive. The
meter mecasured it correctly at about 30
volts negative. P105, the width link,
was then plugged in, in its alternate
position, cutting out the width coil, but
the trouble remained. The screen volt-
age (Pin #8) at the 6CD6 was also
measured and was found to be correct
at about 160 volts positive. Because
there was no trapezoidal cltect of any
kind, it seemed doubtful that the voke
might be defective. Moreover, becausc
T115 was of the autotranstormer vari-
etv. it seemed doubtful that it could be-

come defective so as to only affect the
width and not the high voltage,

At this point it was noticed that the
horizontal linearity control, L107, had
a few discolored turns, and when ad-
justed from maximum to minimum
seemed to have no effect on the picture’s
linearity. In fact it acted as if it had
been completely shorted. Knowing from
past experience on this model receiver
that the horizontal linearity control had
a tremendous effect on linearity and
width when it was adjusted, L107 was
replaced with a new one. The recciver
was turned on and the width was now
correct.  Adjusting the horizontal line-
arity control again, it was noted that
besides varying the linearity, the width
could be reduced to where it was lack-
ing one and a half inches on both sides
and to where it was two inches in excess
on both sides. Evidentlv L107 had been
subjected to a heavy transient current
which it could not take. This resulted

[Continued on next page]
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Fig. |—Partial schematic of RCA KCS68C showing hori-
zontal output circuit components and wiring.

22

6V3

B+
254 330v
FUSE

RADIO-TELEVISION SERVICE DEALER e

Fig. 2—Partial schematic of Sylvania 1-508-1 horizontal
output circuit showing components and wiring.
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in breaking down the insulation on the
wire, resulting in a shorted coil.

SYLVANIA 1-508-1—Insufficient
width and high voltage

The receiver was turned on and it
was observed that there was insufficient
high voltage and width. About one
inch was lacking on each side. The
vertical sweep moreover, just managed
to il the screen. Reference to the dia-
gram indicatd that the 560 volt positive
hoost voltage was supplied to the verti-
cal oscillator, 6C4, V116, but was not
supplicd to V20, 12AU7, the horizontal
oscillator and discharge tube.

The hrst check was a voltage meas
urement at the high voltage tuse where
the B+ supply voltage was located. The
meter measured correctly at about 330
volts positive. This eliminated the low
voltage supplv as a possible cause of the
trouble. V24 and V25, the B3 high
voltage rectifiers were replaced individ-
ually, becausc it thev have a plate to
filament leak they could aftect the width,
boost, and high voltage. V23, 6V3
damper and V22, 6BQG6, horizontal out-
put tube were replaced individually but
had no effect.

A scope was next set up and a wave-
forni check was made at the grid of the
6BQ6. The waveform checked  cor-
rectlv with the manutacturer’s scrvice
data. Therefore, the horizontal oscillator
was supplying the correct drive. The
boost voltage was next measured at the
cathode (cap) of the 6V3, damper.
Here, instead of measuring the correct
560 volis positive, the measurement was
450 volts positive. This low boost volt-
age we assumed was the recason for the
insullicient vertical sweep and horizontal
widdh. The screen, pin =4, of the 6BQO,
was next measured correctly at about
160 volts.

Because there was not the slightest
sign of a trapezoidal effect which would
accuse the yoke, 1 was beginning to
suspeet T63, the horizontal output trans-
former. Betore doing anvthing so rash,
as replacing it, a voltage leakage check
was made of the following condensers
in the high voltage section: C267A,
C267B, C264, €270, but all showed no
lcakage. No check was made of C268
and C269 across the horizontal linearity
coil as the horizontal linearity scemed
okay.

It was noticed at this point after
¢lancing at the diagram that the blecder
resistor R270, 39K, could most assuredly
cause a trouble of this kind. R270 was
then resistance checked and was found
1o measure 3K, What was amazing was
that this resistor didn’t have a charred
or burned mark on it in anv wav. After
replacing R270 with a new 39K-2 watt,
the recciver {unctioned properly. The

[Contined on page +3]
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by | Milton S. Kiver

Description of a versatile CRT
tester and rejuvenator with
detailed discussion of the
procedures to be followed.

HERE is one problem that every

television  scrviceman meets  again
and again, no matter how long or how
short a time he has been in the busi-
ness. The problem revolves around the
all-important picture tube and the ques-
tion it poses is this: "When is a pic-
ture tube useless?”

The obvious cases occur when the
fitament refuses to light, or the glass
envelope is cracked or the tube is shat-
tered. On the basis of carctully rabu-
lated case histories, these happen less
than 2 per cent of the time. How about
those tubes whose cmission is low or
where shorts exist between two  cle-
ments or where the connections to an
element mav be partiallv or fully un-
soldered? Arc these tubes irrevocably
lost? Not nccessarilv! With the proper
type of processing, a surprising num-
ber can be returned to function usefully
for periods as long as one vear or more.

A careful record of picture tube fail-
ure has shown that less than 9 per cent
of the departing tubes owe their diffi-

24

culty to shorts. Of the remaining 91
per cent, a full 73 per cent are way-
laid by low emission and 18 per cent
bv varying amounts of gas. Thus, by
far the highest percentage are afllicted
by low emission and, as the subsequent
discussion will reveal, this is the one
ailment which lends itself most readily
to corrective treatment,

The causes of low emission are many
and diverse and not cven a tube de-
sign enginecr will be able to explain
them all. But, and here is the crux of
the matter, a tube with low emission can
frequently be rised to a satisfactory
operating level; in short, it can be re-

juvenated by the instrument such as

} @ Light On
O tight OF
© Half Lighted

[
Ny

G000

BAD OpenG| [Control Grid)
BAD Open G2 (First Anode]
BAD OpenK (Cathode]
BAD  Short H-K

BAD ShortH-G1

BAD Short H.G2

BAD Short G1.K

BAD Short 62.K

BAD Short G1-G2

*

(V]
[ololeN N N NoNoNoNeE:
coedec0C00OOC
Ll X-N N N.NoNeR.N.)

Table I—Indicates lucid manner of
identifying defects.
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Fig. | — Appearance of tester. Note
its portability.

the onc shown in Fig. 1 in a matter
ol just a couple of minutes. Usually
the cause of low cmission is contamina-
tion of the cathode emitiing surface.
The emission can be restored by re-
moving the contamination from the
cathode. By “sweeping” the cathode
surface with a critical voltace at a
proper cathode temperature, the impur-
ities can be driven off. This instrumment,
the B&K Cathode Rejuvenator Tester
Model 350, will do a varicty of jobs.

I. It will test a cathode ray rube
for all of the important factors which
determine the quality of the tube.

2. It will check for continuity be
tween base pins and the clements of
the tube, and also for shorts or leakage
between elements in the tube Cup to
several megohms). Furthermore, it not
only checks for shorts, but it will actu-
ally indicate which elements are shorted
together.

3. The wunit will check for the
amount of cathode emission and the grid
bias necessary to cut the tube ol

4. The Cathode Rejuvenator Tester
will also repuir many of the common
faults in cathode-ray tubes, such as
shorts between clements, open connee-
tions to clements and low emission,

5. And last, but far from least, the
instrument  will prediet the probable
useful lifc of the picture tube. Here
is a feature which is unique in picture
tube testers.

When using this instrument the frst
tube check is made with the Selector
switch in the “Continuitv-Short” posi-
tion. In this position, vou are checking
for continuity of all the elements. Also,
if there are anv shorts between these ele-
ments, they will immediately show up
by completely lighting onc of the three
bulbs on the front pancl of the instru-
ment. One bulb is tied into the cathode
heater circuit; one is in the cathode
control grid circuit and the third is in
the cathode screen-grid circuit.

All possible combinations of bulb in-

[Continued on page 43]
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RESISTANCE MEASUREMENTS
All Readings to Ground
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, ot | | MODEL GLENDALE
COMPLETE TV SERVICE INFORMATION SHEETS it A-32], RA-322

UNDERCHASSIS VOLTAGE POINTS
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The above resistance readings were taken with ean RCA Model WV97A VTVM.. All readings
are in ohms, K= 1000, M = million. When the reading is affected by a control two readings are
given. These readings indicate the variation produced by the control.
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SPECIAL OFFER

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,
easier servicing job!

ALL COMPLETE!
ALL FACTORY PREPARED!
ALL FACTORY AUTHORIZED!'

Just $1.25 for COMPLETE SERVICING INFORMATION on any TV
receiver ... any year, any make, any model . . . from 1946 on!

Just 75¢ for COMPLETE SERVICING INFORMATION on any

radio . .. any year, any make, any model ... from 1941 on!

Please RUSH me the following diagrams:

RADIO DIAGRAMS @ 75/ EACH

TV DIAGRAMS @ $1.25 EACH

CHASSIS £

MAKE

MODEL #

CHASSIS =

MAKE

MODEL #

MAKE ALL CHECKS & MONEY ORDERS PAYABLE TO Radio-TV Service Dealer

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

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

P S S ——
|
Radio-TV Service Dealer, 67 W. 44 Street, New York 36, N. Y.
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PICTURE

CARRIER
N SOUND
CARRIER

Vi

AFTER ™
RESPONSE ™~ TRAP DIP

Fig. | —Effect of trap dip.

Q. T have heard that misalignment of
the recciver circuits can producc a
leading smear in the picture. What is
the nature of the misalignment in
this case?

A. This situation arises when a trap is
misadjusted in such manner that the
picture carrier is separated from the
main portion of the curve by the
trap dip, as shown in Fig. .

Q. Docs a 60-cvele square wave, such
as developed by the Genescope, ap-
pear the same on cither an ac scope
or on a dc scope?

eI

e e

Fig. 2—Typical square wave pattern
seen on scope.

V. Yes. The square wave is shown in
Fig. 2. The relation of the square
wave to the zero-volt level is shown
in Fig. 3. We expect to find that the
positive arca of the pattern is cqual
to the negative arca of the pattern,
because an ac wavelorm has just as
much positive current as it has nega:
tive current. Since the 60-cvele square
wave is an a-¢ voltage. with no dc
component, the square wave is dis
plaved in the same position on the
screen of an ac scope as on a d-c
scope.

Fig. 3—Pattern and zero level.

34

TV
INSTRUMENT
CLINIC

PART 7

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

By ROBERT G. MIDDLETON

Chief Field Engineer, Simpson Electric Co.
Author of “Pix-O-Fix Troublefinder Guide,”
published by Rinehart & Co.; “TV Trouble-
shoofing & Repeir Guidebook,” Vols. 1 & Ii;
and co-author (with Alfred A. Gherardi) of
“How to Use Test Probes,” published by
John F. Rider, Publisher.

Q. What causes a tilted baseline to ap-
pear on the scope screen when a
visual-alignment test set-up is being
used?

A. I the base line is level when no
signal is applicd to the scope, the
trouble is usuallv due to hum volt-
age. (Sce Fig. 4A).

Q. What causes an elliptical baseline
to appear?

A. An clliptical baseline is also caused
by hum; when there is a phase shifr
between  the  60-cycle  horizontal
sweep voltage in the scope, and the
60-cvcle hum voltage entering the
vertical-input circuit, the cllipse ap-
pears as shown in Fig. 4A.

Q. Why would the ellipse be distorted?

A. Such distortion is observed when
an automatic line-voltage regulating
transformer is used to power the
scope; the translormer delivers a
clipped sinc wave. (See I'ig. 4B.)

RADIO-TELEVISION SERVICE DEALER o

WITHOUT
PHASE SHIFT -

(8)

Fig. 4—Hum voltage effects:

Q. Whv should leakage between tube
clements be preferably tested with
ac?

A. As shown in Fig. 5, the leakage may
be unidirectional. as if a rectilier were
in scries with the leakage resistance.
Accordinglv, an a-c leakage-resistance
test is preferred. IF an ohmmeter is

R

- —WW-- -

X R
-'%fﬂ‘/\N\/V‘--J

X = Equivalent Rectifier
R = Equivalent Leakage Resistance

Fig. 5—Tube leakage paths.

used, a test should be made with the
input leads applied both ways. Tube
checkers commonly make “hot” leak-
age tests, since the leakage may show
up only when the heater is ener-
cized.

Q. What causes a reproduced square
[Continuned on page 41]

Fig. 6—VYariable square waves.

JANUARY, 1955
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Hnsq;er
Nan

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.

DuMont RA-312—Pix Overload and
Poor Sync

Mr. Answerman:

I have a condition on a new Du
Mont RA-312 chassis that has me
stumped. The picture overloads on
strong signals and there is poor svnc
action with a tendency to pull and tear
out. In the sound there is some svnc
buzz which disappears when the strong
signal is removed. I have substituted
tubes in the agc svstem, if strip and
front end as well as checked the volt-
ages, which were tound to be normal.
The trouble is apparently in the age
circuits but I have been unable to lo-
cate it. What suggestions do you have
to help me with this problem.

Also I am not too sure that I amn
adjusting the agc control on this receiver
correctly. Perhaps this is where I am
making my mistake.

J.E.
Los Angeles, Cal.

Because of the widely different signal
levels TV receivers are expected to op-
erate under, one circuit that has become
more complicated is that for the Auto-
matic Gain Control. One of the more
intricate systems as used in the Du
Mont RA-312 chassis is shown in Fig. 1.

The bias voltage applied to the tuner
age linc and first and second if ampli-
fier tubes in the Du Mont BA-312 is
proportional to the peak input rf signal.

RADIO-TELEVISION SERVICE DEALER e

This negative voltage is derived from
two voltage sources, one at the urid ol
the 6BE6 tube and the other developed
across the video detector load resistor
as shown in Fig. 1. The negative volt-
age present at the grid of the 6BE6 tube

is a function of the peak to average
voltage and is due to grid rectilication
of the composite video signal.  Across
the video detector load resistor is de-
veloped a negative voltage that is a
function of the average level of the
modulation of the video signal. 'The
negative voltage drop across the detecior
load resistor becomes less as the modula-
tion increases.

The combination of these two nega-
tive voltages results in a bias voltage tor
the age line that is directly proportiona!
to the peak rf signal applied to the re-
ceiver.

The 6AT6 diode circuit provides a
delay before a negative bias is applied
to the #f amplifier. This is not a time
delav but means that a certain level of
negative voltage must be gencrated to
cancel out the existing positive voltage
before  control action will begin. A
positive voltage is applicd to the age line
that is shorted out by the diode if no
negativc Voltagc is present to counteract
it. A negative voltage of equal amount
to the adjusted positive voltage is re-
quired before age action will tuke hold
and govern the amplification of the f
and if stages.

A switch is provided in the age cir-
cuit known as the local-distant switch.
When placed in the distant position
additional positive voltage is applied to
the age line which further reduces the
negative bias voltage so as to obtain
increased sensitivity for the reception
of distant stations.

[Continued on puge 42]

| MEG
AGC DELAY CONTROL

235v 120K

VIDEO AMP

18K
0033

330

COMPOSITE SIGNAL AT
VIDEO DETECTOR

IST SYNC CLIPPER

15 MEG

.|]

RF AGC A
VOLTAGE % LOCA?"\/\/\' 3 MEG
NOISE
DISTANCE ey
AGC SWITCH
DIODE CLAMP 235V
172 6AT6
I MEG 1BOK e
= VIDEO DETECTOR
33K
l s 'VIDEO DETECTOR
0224F > LOAD RESIST
. W D RESISTOR
VOLTAGE

Fig. |—Partial schematic of Du Mont RA-312
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Channel Master Coupler

An entirely new system which
very efficiently permits the coupling
of an unlimited number of antennas
to a single transmission line. has
been developed by Channel Master
Corporation, Ellenville, N.Y. It is
called the SelecTenna Coupling Sys-
tem. Using this system, it is now
possible to obtain multi-channel,
multi-direction TV reception without
rotators, without switches, and
without multiple lead-in wires.

Jensen Display Kit

A new phono-needle kit now being
offered to retailers promises almost
as many advantages to the dealer
as the number of needles (100) in
the kit, according to its manufac-
turer, Jensen Industiies. 7333 W.
Harrison St., Forest 1’ark, Il

The new 711 white leatherette dis-
play case containing 64 different
types of needles actually supplies
the correct needle, through a sub-
stitution method, for 957 of all re-
tail needle sales.

CBS Broadband Array

CBS-Columbia is making available
to its distributors an antenna spe-
cially designed to have the broad
handwidth needed for color televi-
sion reception; the unit maintains a
flat response within 2 db. ucross the
entire UHF and VHF spectrums. It
offers an average gain of approxi-
mately 7 db. relative to resonant
dipoles at UHF and approximately
3 db. at VHF. For details, write
CBS-Columbia, 3400 {7th Ave., Long
Island City 1, N.Y.

Aerovox Ceramic Capacitors

To provide closer temperature-co-
efficient tolerances than those nor-
mally available., the Hi-Q Division
of Aerovox Corporation, Olean,
N.Y., announces its Type CNTP ce-
ramic capacitors. A newly developed
and unique manufacturing process
insures uniformity of temperature
coetlicient and consequently the ca-
pacitors can be supplied in close
temperature-coeflicient limits with-
out individual TC testing. Type CNP
units are available in a non-insulat-
ed tubular stvle

ATR Shav-Pak

The ATR Shav-Pak is especially
designed for operating standard AC
Electric Shavers in automobiles,
buses, trucks, boats and planes; it
plugs into cigarette lighter recep-
tacle on dash and is small enough
to be kept in glove compartment,
and is attractively packaged. Com-
plete information is available by
writing the manufacturer, American
Television and Radio Co., 300 E.
Fourth Street, St. Paul 1, Minne-
sota.

Avuthorized Multivolter

Authorized Manufacturing Com-
pany, 919 Wyckoff Avenue, Brooklyn
27, New York, has just released
the Model #301 Multivoiter Power
Supply. Fitting in a pocket, tool box
or tube caddy, it conveniently pro-
vides a range of variable DC volt-
age from minus 135 through 0 to
plus 135, as well as an AC range of
0 to 135V. An added feature provides
one ampere of 6.3 filament voltage
at separate terminals.

Astatic Convertible Microphone

The newest addition to The Astatic
Corporation’s microphone line is a
new design of the convertible hand
and desk stand type. Exceptional
performance quality is claimed for
the new Astatic unit, which is being
produced in both erystal and ceramic
versions. Both have excellent fre-
queney range: the Model M302,
crystal, 30 to 10,000 c.p.s., with flat
response: the Model M301, ceramic,
30 to 8,000 e.p.s., with slightly rising
characteristies in the medium range.

Precision’’ Signal Generator
Precision Apparatus. Co., Inc., 92-
97 Horace Harding. Elmhurst, N.Y.,
announces a new basic test instru-
ment, the Model 15-300 Sine-Square
Wave Signal Generator. covering
the audio-video range., which pro-
vides accurate sine and square wave
signals for direct performance,
eflicient testing. Because sine-square
wave testing is a most reliable in-
dicator of frequency response, phase
shift, amplitude distortion, ete.,
analysis  with the Model E-300
streamlines amplifier test procedure.

Concert-line Mike

Shure Brothers, 1Inc.. 225 W.
Huron Street, Chicago 10, Ill., an-
nounce their new Model 333" High
Tidelity Studio Microphone. which
is a uni-directional microphone
which has (1) extended frequency
response: 30-15.000 c¢.p.s., plus or
minus 2% db: (2} the world-famous,
patented “Uniphase” system: (3)
small size, slim design, matchless
beauty. The 333" is recommended
for professionals and hi-fi enthusi-
asts who demand the highest quality
for their recordings in the liome.

Sonotone LP Cartridge

A new single-needle, high-fidelity
ceramic cartridge is announced by
Sonotone  Corvporation, Elmsford,
N.Y. Known as the IP. this new
cartridge features high compliance
and an extended frequency response.
It is available in two versions—one
for fine groove records (33’s and
45’s) and the other for standard
groove records (78's). The IDP does
not require either equalizers or pre-
amplifiers and is unaffected
moisture or temperature.

RADIO-TELEVISION SERVICE DEALER
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CORRECTION NOTICE
On page 58 ot the Oct. '54 issue of
RTSD the new Tung-Sol Tube Char-
acteristics Manual should have been
listed as being available only through
Tung-Sol distributors at a price of
seventv-five cents.

ASSOCIATION NEWS
[from page 6]

National Electronic Technicians &
Service Dealers Associations (N. Y.)

The necessity of having an impartial
hoard, composed of various scgments of
the service industrv. Government and
public, to examine applicants tor licenscs
and issue licenses would be primary
requisite for a good license bill.

This opinion was generallv agreed
upon at a meeting in New York of the
National Electronic Technicians and
Service Dealers Associations. The mect-
ing was attended bv delegates represent-
ing associations in New York, Pennsvl-
vania and New Jersev.

Joseph Forman, association counsel,
gave a review of the licensing hill pend-
ing in New York Citv and some of the
problems that confronted the formation

of the bill.

Radio TV Guild of L. I. (N. Y))

The following men were chosen to
be our officers for the coming vear: Mur-
rav Barlowe. President: Jim Lyons. Viee
President; Chris Stratigos, Correspond-
ing Sceretary; Bob Henderson. Record
ing Secretary; Jim Thornton, Treasurer;
Georage Volkens, Sergcant at Arms. The
threc Trustees elected for Nassau werc
Art Cvr, Jack Wheaton, and Ralph
Ravnor. The fhve Trustees elected for
Queens were Chet Amble, Jim Clifford
Pristas. Tlenrv Rogers and Len Silver-
man. The five Trustees clected for Suf-
folk were George Knoldl, Sam Maroolis,
H. NcDonald, Gerrv Rawlins and Fred
Strickland.

TISA-Denver Elects

Newlv reorganized group reelects
Robert A, Miller.  President: Tom
Sampson. Secretary; Angelo Guseman,
Andv Andrews, Wavne Youneo, Bill
Dwinelle, Dick Sebaugh. and George
Kelso, directors. Now hoast 35 members
in Denver locale.

INSTRUMENT CLINIC
[from page 34]

wave to varv in width across the

scope screen’

A. The variation (shown in Fig. 6) is
the result of deflection non-linearity
in the horizontal sweep svstem of the
scope.

RADIO-TELEVISION SERVICE DEALER e
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$36.00

metal cabinet

suggested net price

inclurling 4-drawer

Time-saving workbench kit

of 200 new Centralab
Molded Disc Capacitors

1955

Centralab Metal Kit MDK-

200

provides comprehensive assortment of

31 most generally used values

You don’t have to delay a job until you get the right
ceramic disc capacitor — because you always have the
right one handy in this MDK-200 selection of 31

popular types.

It's easy to find just what vou're looking for. All
capacitors are packed five to a polyethelene envelope —
with values, part numbers, and ratings clearly shown.

This gives vou another good reason to use Centralab
Molded Discs on all bypass, coupling, and general

applications. You save time and money — your customer

gets premium performance.

Call your Centralab distributor and have him deliver
a Centralab MDK-200 Kit today. And send coupon

for Centralab Catalog No. 29,

Only Centralab Type MD Molded Discs

% provide all these and other advantages
it
R Lead strength The only truly Electcical
greater than the insulated ceramic properties constant
breaking strength capacitor — to 3,000
of the wire itself 2500 VDC megacycles.
breakdown to ground.
Fungus-proof Moisture
resistance of Unaffected by absorption,

ozone, salt water,

or solvent at room

temperature. Will

not become brittle
at

molding, 300,000
megohms.

i

N
i Insulation
;

.005% or less.

®
A DIVISION OF GLOBE-UNION Inc.
I 914 A E. Keefe Ave., Milwaukee 1, Wisconsin

Send me Centralab Catalog No. 29.

E Name
l Company. ...
Address..
City. ... Zone

State.
D-55S

N R el Son NN B DN W BN DEE TR .

L-m-mm

--———----ﬂ



Smart Servicemen

Are Modernizing Current TV Sets
And...

...The Only Truly

Universal Plug-In* Replacement
Rectifier That Can Also Be

Bolted And Soldered

% PATENT APPLIED FOR

Get a copy of the latest Selenium Rectifier
Replacement Guide from your distributor

rkes

RECTIFIER DIVISION

a rZI a n 415 N. COLLEGE, DEPT. B!, BLOOMINGTON, IND.
INC.

In Canada:
Export:

700 Weston Rd., Toronto 9, Tel. Murray 7535
Ad. Auriema, Inc, New York City
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ANSWERMAN

[fromn page 39]

The adjustments in this circuit are
not involved and can be examined be-
fore preceding to other checks. The age
delay control usuallv has to be touched
only after the replacement of a tube
and cven then not very frequently.

Sclect the strongest station to be re-
ceived. Starting at full counter-clock-
wise position rotate the delav age con
trol clockwise until the picture over-
drives with resultant poor svnc lock-in
and buzz in the sound. Just belore this
overload occurs is the proper position
for this control setting. It is adjusted
on the strongest channel to be received
in all cases.

Once the age delav control has been
set up the noise control can be touched
up if it is suspected of being out of the
proper sctting.  The noise control s
positioned so that noise pulses do not
disturb the defection oscillators.

After setting up the age delav and
noise controls, if the recciver is not
performing normally, or more particu
larlv, if it is not possible to easilv ad-
just the uge delav control it would be
desirable to deterinine if the 0033 uf
condenser is leaking. Mecasure the volr
age drop across the 1.8 megohm grid
ledl\ resistor with the ()BE6 tu])e re-
moved. If a voltage is found to exist
across this resistor it is the result of cur-
rent through it and the only wav this
can result is for the .0033 uf condenser
to be leaking.

If the circuit continucs to overload
check the if transformers to determine
it onc of them is shorted primary to
secondary.

Of course one of the best checks on
an age system that can be made is to use
a bias box and determine il the circuits
will operate normallv when sufhcient
negutive voltage is applied. This has
been previously discussed in the Mav
1954 issuc.

Further Information On
Muntz 21"-Arcing

A number of our readers have written
in with regard to the item which ap-
pearcd in the November issue on the
above set. Their concensus is that high
voltage arcing is caused bv a breakdown
of the stand-off insulator for the 1B3
socket. Properlv cleaning this stand-
off should remedyv the above condition.
1t this doesn’t help, replacement is neces-
sarv.

Thanks to all of vou fellows who took
the trouble to write us on this score. We
most certainly welcome further corres-
pondence of this nature for we certainly
don’t know al!l the answers.

JANUARY, 1955



WORK BENCH ou can RLAAIR

boost voltage which was obviouslv di- E _

1At in your own 2hop

naturally  the plate voltage for the
6BQ6, horizontal output tube. Tf it is
lowered due to a deleet of this kind it
would naturally cause the insuflicient [
width and poor high voltage.

PIX TUBE
TESTER

[from page 24]

dications are shown and interpreted in

Table 1. After the tube has been al-

lowed to warm up, the indications for

a normal tube would be an unlit H

bulb, and half lit G-1 and G-2 bulbs. i
Since the H ncon bulb is situated he-

tween heater and  cathode, no light |
means that the circuit between these |
two elements is open, a condition which
is desirable. The G-1 ncon bulb is lo-
cated between cathode and control grid.
It no shorts exist between these two
elements, only one side of the neon
indicator will light up. If a complete
short exists, both sides of the neon bulb
will light up. And if the grid circuit
is open, permitting no grid current to
How, the G-1 indicator will remain un-
lit. The same arrangement is employed H °
with the G-2 bulb and its indications WI'h 'he sensa'lonal new

carrv the same significance.

Note the simplicity that is obtained . ) ‘
by using neon l)ul})s as indicators. .B} RAYTRO"’C
reading the three lights and comparing

them, vou immediately uncover any
open connections or any short circuits
hetween  tube elements, and  further
more determine which elements are af-

. Only Instrument of its Kind—The Cathode Beamer not only
|CCf§‘d- | thoroughly tests every TV kinescope, but really repairs many faults.

I a tube shows no open connections
or no shorts, the testing procedure con-
tinucs to the emission check. If a short

[t reactivates tubes by exclusive Cathode Sweeping, restoring emission,
and greatly increasing picture brilliance and contrast. It burns off

does exist in the tube, the emission shorts, even those tough ones between Cathode and Grid. It welds
test is skipped and the procedure for broken Cathode Tabs. It expands the grid of old tubes allowing them
removing shorts s instigated. to produce a satisfactory picture once again. And, all these repair pro-

Emission Test cedures are done with skill quickly acquired right in your own shop.

The emission test is simple and Service Dealers Report Good Profits—Here is one instrument

straightforward. The selector switch is that actually pays for itself, and in only a few weeks. Dealers save their
rotated to the Emission position and

then an Emission pushbutton is de- N . .
pus most every service job. And, customers are mighty pleased with the

pressed. If the meter reads over 300 . )
microamperes, the tube is good. The | results. The Cathode Beamer has been thoroughly tested in actual serv-

customer can sec the meter pointer on ice work and is endorsed by set manufacturers.
g »” N . 5 . . .
Good at 300 microamperes or more. | See the Cathode Beamer at your distributor’s today. Or write
It the emission is low, tube regenera-
tion is in order. More on this in a |
moment.

A second test in the Emission posi
. - n P lABORATORIES, INC.
tion for tubes which meet the minimum

[Continued on page 46] 9701 READING ROAD CINCINNATI 15, OHIO

customers big tube replacement costs, yet make a good profit on al-
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“GATISFIED CUSTOMERS - |
NOT CALL BACKS ll

That's right. | rarely get a complaint
callback when I've used Tung-Sol Tubes.
That makes for alot of happy customers.
I've found Tung-Sol's regular line of
tubes more uniform and more depend-
able than the so-called ‘super’ grades
of tubes.

TUNG-SOL

dependable
PICTURE TUBES |

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

44

Flashes

Construction of a large electronics labosatory for engi-
neering and research, to cost nearly $1,5C0,000, began cn
Monday, November 29th, in Wayland, Mass., 20 miles from
Boston, according to Charies F. Adams, Jr., president of
Raytheon Manufacturing Company. Grading of the 73-acre
site has been under way throughout most of the summer.
The contract has been let to Vappi and Company, Inc., of
Boston, lowest bidders for the project. The
building will have approximately 150,000 square feet of
floor area.

who were

700 radio-umd-electronic firms will exhibit in the 1955
Radio Engincering Show, a guin of 16% over 1954. This
expansion, whiclh is needed to keep pace with the growing
radio industry has been made possible, says William C.
Copp, Exhibits Manager, by the addition of exhibits in the
Kingsbridge Paluce, a large skating rink on Jerome Avenue
two-tenths of a mile south of the Ningsbridge Arniory. Dates
are Muarch 21 to 24. IRE has scheduled its 1956 Convention
in the New York Coliscun and Tas booked its euiive facili-
ties. 1t is the first definite booking for the gigantic four
floored exhibition hall scheduled for completion Narch 1,
1956.

An outstanding jobber educational pregram is in prog-
ress through SREPCO’s Fall Color TV Scheol. The 12-week
course includes material presented in the Summer School
sessions which was attended by 135 men. New develop-
ments in preparation to service color equipment are in-
cluded in the Louis Sandor is teaching the
fundamentals of color signal and its application to all
types of receiving equipment, using color receivers, color
bar and dot generators, and ali modern test equipment
needed to demonstrate “‘set-up’’ and maintenance technique.

instruction.

The Armed Forces Contmunications Association will de-
vote its annual convention to the vital topic of “Global
Conininmications” when it meets, Mlay 19 to 21, 1955 at
the Hotel Commniodore, in New York City, according to
George W. Bailey, its President.

In planning for the lurgest participation in some vyears,
T. L. Bartlett of RCA. Exhibits Chairman, says that the
New York Chapter, which will be the host to the national
orgunization, has made provision for approximately 35 manu-
facturers exhibits in addition to those of the military services.

A basic schedule of 27,000 Raytheon color television sets
to be produced before the end of 1955 has been announced
by Henry F. Argento, vice president and general manager
of the television and radio operations of the Raytheon
Manvufacturing Company. Argento said 2,000 of the color
sets will be produced during the remainder of this year.
They will utilize a 19-inch three-gun color tube, and will
sell for $1,095; the schedule calls for 25,000 Raytheon
color sets, using a 27-inch color tube, to be produced during
1955.

RADIO-TELEVISION SERVICE DEALER e JANUARY, 1955



News from RETMA . Average weekly production of
television receivers during October, o four week reporting
period, was at the highest level on record and unit output
for the month was second only to five-week September of
this year . . . On recommendation of the Service Committee
of RETMA, President Glen McDaniel recently sent a letter to
Mayor Robert F. Wagner of New York City expressing the
Association’s opposition to the licensing of television set
servicemen and offering RETMA's assistance in correcting any
TV service abuses. Calling attention to recent newspaper
articles concerning actions by the office of the Brooklyn
District Attorney in investigating fraudulent practices of
TV servicemen, Mr. McDaniel said the spotlight was turned
on dishonest practices of a few and inferences were made
that this may be the operational pattern of many service
technicians The activities of the Radio-Electronics-
Television Manufacturers Association in the field of tele-
vision technician training will be presented in detail during
the 48th annual convention of the American Vocational
Association in San Francisco Dec. 3-7 Latest RETMA
dealer-census figures indicate that in less than two vyears,
the number of retail radio and television dealers in the
country increased by nearly 12,000.

S. N. Shure, president of Shure Brothers, Inc., manu-
facturers of microphones and acoustic devices, has an-

nounced plans to begin construction of a modern, one-story |

plant in Lvanston, Mlinois. a suburb of Chicago. The new
building, occupying 80,000 sq. fr. (on industrial property
covering 220,000 sq. tt. for future expansion), will serve
as the new home for the entire Shure orgunization. It is
expected the plant will be completed in the spring of 1956.

Color-television service meetings have been conducted
by Simpson Electric Company in the los Angeles area and
Arizona. The meetings are primarily of the demonstration
type, in which a color-TV chassis and suitable test equip-
ment are set up in the meeting hall, and correct methods
of testing shown. The new Chromatic Probe and Chromatic
Amplifier are among the testing devices which are used,
and technicians are instructed in proper methods of check-
ing chrominance circuits with the new devices.

Developments in color TV throughout the nation: RCA’s
21-inch, three-gun shadow mask type picture tube is now
in production at that company's Lancaster, Pa. plant, and is
being made commiercially available to TV set manufacturers

. Motorola’s production record for 1954 has approached
10,000 units . . . Manufacturers claim that two main factors
inhibiting sales of color sets are the high price of the indi-
vidual sets and lack of programming . . . Motorola-Phila
delphia is offering their 19-inch color TV receiver on a
free-trial, frec-installation basis to commercial establishments

Seymonr Mintz, president of CBS-Colwmbia, pur
portedly predicts industry will standardize on 22-inch rec-
tangular tube size. rendering the 21-inch size obsolete be-
cause of its essentially round configuration.

A new Admiral 17-inch table model television receiver
containing “‘printed circuits’’ equivalent to over one-half of
all normally exposed wiring, has been announced by Stanley
Lundy, vice-president-sales, Canadian Admiral Corporation.

This compact, lightweight set, “The Traveller,”” Model
T1802X, weighs only 51 pounds, about 40% lighter than
Admiral’s previous 17-inch model. It features the new verti-
cal “Printed’” Robot chassis with full tube complement re-
cently introduced by Admiral in 21-inch table models, and
uses a shorter-length 90° deflection 17 inch tube.

RADIO-TELEVISION SERVICE DEALER e JANUARY, 1955

“SATISFIED? | SURE AM! "

| don't knew anything about tubes, but
| do know that the serviceman used
Tung-Sal Tubes to fix my set and now it
works as well as the day | got it.

TUNG-SOL

dependable
TUBES-DIAL LAMPS

TUNG-SOL makes All-Glass Sealed Beam Lamps, Miniature Lamps, Signal
Flashers, Picture Tubes, Radio, TV and $pecial Purpose Electron Tubes
and Semiconducior Froducts,
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They’'re new...
and go in fast!

Centralab
Snap-Tite*
Replacement
Controls

75¢ at your distributor

suggested list price

-

Speed servicing of ‘*hidden’’
or rear-end TV volume controls

<

<< -

Two fingers are all you need
to install a Snap-Tite. Just
push it into the chassis
mounting hole — it snaps

into place. Q

You need no tools — no
nuts, lock-washers, or
other hardware. '

z/@

Shaft is molded, high
strength polystyrene, fin-
gertip knurled and slotted
for screw-driver adjust-
ment. Extends %” from
face of mounting surface.

’

Six spring clips grip panel
for positive, non-twisting
mounting.

Snap-Tite replaces any
“short-shalt” standard con-
trol — and, at 45¢ suggested
net, costs you about 35¢ less!

You have less stock to carry
— ten values replace 75% of
current rear-end TV controls.

Order asupply of Centralab Snap-
Tite Replacement Controls today
from your Centralab distributor.

Send coupon for new Centralab
Catalog No. 29 describing this
and other new Centralab devel-
opments.

*Trademark

fmm=TEAR OUT COUPON AND MAIL TODAY! mm

CENTRALAB, A Division of Globe-Unian Inc.
944-A E. Keefe Avenue, Milwaukee 1, Wis.

Send me new
Centralab Catalog No. 29

COMPAINY -

AdAress. . .o

[from page 43]
requirements of 300 microamperes con-
cerns the cutolf characteristic of the
tube. This is importmt because it is
directly related to the contrast range of
the screen. The lower the bias \ollaoc
needed to cur a rube off, the bcttel
will be the contrast of a picture on that
screen.

Here is how the test is perlormed.
With the selector switch in the Emission
position, the Cut-oft control is rotated
until the meter rcads O microampercs.
If this is achieved with the Cutoff
control  pointer within  the “good”
range, then the cut-off characteristics
of the tube is good. If the cut-off read-
ing is higher (the pointer is to the
left of the “good” position of the scale)
the tube mav still be usable if its emis
sion current is exceptionally high. How
ever, if the emission current is ncar
300 microamperes or below and the
cut off control does not tall within the

“good” range, the tube is bad.

Additional Instrument Functions

Three of the most important func-
tions of the Cathode Rejuvenator Tes-
ter is removing inter-clement shorts,
repairing open clements and restoring
emission. Let us consider how each is
accomplished.

Removing Inter-Element Shorts:

Put Selector switch in the Dvnamic
Intensiher-Lo position. Press the Dy
namic Intensificr-Lo button for 1 or 2
scconds. An arc should develop benween
the shorted elements and if successtul,
you should be able to burn out the

eedeococeR

short with this arc. Atter cach attempt |

at removing shorts, the tube is tested
for shorts. In attempting to repair the
tube, if the arc does not burn out the
short in  the Dvnamic Intensifier-Lo
position, an Intensifier-Med position is
available and if necessarv, a still move
powerful Dynamic Intensifier-Hi posi-
tion. There will be some cases which
will not respond to anv of these treat-
ments and for these tubes nothing can
be done. But manv will 1cspond and
if tube emission is good, you have a tube
which is practically as good as new.

Repairing Open Elements:

If the continuity test shows an open
G1 or G2, the probable cause is a bad
solder connection at the base pins. For
an open Gl, trv soldering pin #2, and
for an open G2, try soldering pin £10.

It the continuity test shows an open
cathode, it mav acruall) be a break in
the weld between the cathode and i
connccting tah, or verv weak cmission
from the cathode. First trv restoring
emission. Il that docs not work, vou
can attempt to weld the cathode tab
as follows: Turn the Selector switch to
the Dynamic Intensifier-Jli  position.
W ith the non-metallic handle of a screw

RADIO-TELEVISION SERVICE DEALER e
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ITS NEW!
IT'S COMPLETE!
IT'S AVAILABLE!

TRIAD'S *CORRECT
REPLACEMENT
TV GUIDE TV-33

Triad's new TV Guide is available
now. It is a complete up-to-date
catalog of Triad's *Correct
Replacement TV Transformers,
exhaustively checked for accur-
acy. Your jobber has copies of
TV-55 in stock...or write us
direct.

*Correct Replacement (*CR)
transformers are mechanically
correct and electrically correct
ruggedized versions of original
manufacturers’ items built te
give a longer more satisfactory
life.

Triad *CR Transformers are
listed in Sam’s Photofact fold-
ers & Counter Facts and Riders
Replacement Parts List.

TRANSFORMER CORP.

JANUARY,
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_._ 4055 Redwood Ave., Venice, Calif.

1955



Many magazines claim they reach radio-TV-electronic servicemen. Only three, by being
members of an accredited circulation audit bureau, prove without question, just what cov-

erage they really have.

These are the facts!  All of the circulation figures shown herein are the actual A.B.C. or
B.P.A. audited circulation figures which are now current—and represent the true circula-

tion each respective magazine provided its advertisers between January and June 1954.

Service
Classification Dealer Service Technician
la Radio, TV or Electronic Independent Service Firms. __ W 26,717 25,335 14,861
1b Service Managers Employed by Above Firms 300 289 84
1c Technicians Employed by Above Firms . 3,077 2,076 1,345
Total " 30,094 27,700* 16,290*
2a Retailers With Radio, TV Service Departments. o 18,741 3,274 10,396
2b Service Managers Employed by Above Firms. . 628 510 1,001
2¢ Technicians Employed by Above Firms. B 2,551 1,297 2,969
Total o 21,920 5,081 14,366
3a Part-Time Servicemen ... ... . ... e I 1,282 * *
3b Firms Doing Electronics Industrial Servicing Only - 1,095 * *
Grand Total "‘Service Category’’ or “‘Effective Circulation’’ 54,656% 32,78.’I< 30,656 '
A DistriBULOIS 1,547 742 1,188
5 Al Other Distribution Combined. .. .. ... . 9,768 17,681 18,084
Total Average Monthly Distribution Jan.-June 1954 T T 65,706 51,204 49,928

“Both "“Service’ and “Technician’ include their Industrial Electronic Service Firm and Part-time Serviceman coverage in with those shown as
classifications 1a, 1b and Ic whereas ““Service Dealer” shows thcm as separate entities.

133,084 of this 54,656 “"effective circulation’ is PAID.

Now you have proof positive that ““Service Dealer” has more paid subscribers amongst and reaches every
month more radio-TV service firm owners—more retailers having service departments and more industrial
electronic service firms than any other publication-—and at much lower advertising cost per thousand
readers. (Incidentally, effective January 1955 the average monthly circulation of “Service Dealer” will
exceed 70,000.)

That's why in 1955—and the years ahead—more of the leading tube, parts, instrument and accessory
manufacturers will advertise more dominantly in “Service Dealer” than in any other service field publica-
tion . . . to keep more of the nation’s servicemen informed of their new products and the merits of their

lines.
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NEVER BEFORE
A BOOK LIKE THIS!

“Tv
Servicing
Time=-Savers”

by Milton S. Kiver

————

| SERVICING 5‘
VALUABLE
TIME-SAVING
TECHNIQUES

TIMESAVERS .

A

Another time-saving, profit-building
Kiver book! Handily organized in 5 quick-reference
sections packed withthefollowing51time-savingtips:

SEC.1: 1. Getting the most from a TV set. 2. Service
guideposts. 3. Signal polarity. 4, Narrow picture
causes and cures. 5. T'racing source of hum. 6. In-
ternal arcing of capacitors. 7. Servicing germanium
diode circuits, 8. Preventing shock.

SEC. 2: 9. TV tuner servicing. 10. Increasing tuner
sensitivity. 11. Video I.F. servicing. 12. Video de-
tectors. 13. FM sound detectors. 14. Checking in-
terlace. 15. Defective wave-shaping network. 16.
Vertical retrace blanking. 17. Vertical deflection
troubles. 18. Reducing horizontal foldover. 19. Cur-
ing “Christmas-tree’” effect. 20. Checking ringing
coil. 21. Checking multivibrator operation. 22.
Horizontal deflecLion coil check. 23. Horizontal out-
put transformer check. 24. Replacing picture tubes.
25. Unshielded picture tubes. 26. Safety glass re-
moval. 27. Picture tube condensation. 28. Ion traps.

SEC. 3: 29. Tracing horizontal line displacement.
30. Scope modification for 120 cycle sync. 31. Syn
chronizing the scope. 32. Tester coupling methods.
33. Alignment tools. 34. Alignment trouble. 35.
Touchup alignment.

SEC. 4: 36. Jumpers. 37. Extension cables. 38. Cod-
ing cables and leads. 39. Panel knob rejuvenation.
40. Removing tube socket rivets. 41. Knurled knobs.
42. About tube cartons. 43. Knob retaining springs.
44. Carrying dolly. 45. Trouble-shooting light. 46,
Substitution box.

SEC. 5: 47. Uses for old tubes. 48. Measuring power
consumption. 49. Antenna pointers. 50. Curing
corona problems. 51. Eliminating BC interference.

124 fact-packed pages; handy 514 x 8” size. The
book for everyone in TV Servicing!

ORDER JC-1
Only. ... slso

HOWARD W. SAMS & (0., INC.

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

]
: My {check) (money order) for $...... RN, PV, :
! enclosed. Send........ . copylies) of “TV Servicing )
1 Time-Savers” (JC-1, §1 50) ]
| [}
b Name. c e e i, i
| ]
: Address. . o...n 0000000G0DO0D00000000000000 v :
] [}
P Cityoeneni ittt innanann Zone...... State..... |
:- {Ovtside U.S.A_ priced slightly higher) _;

driver, tap lightly on the neck of the
tube. Watch carefully as vou press the
Dvnamic Intensifier button for a lew
seconds. If the weld takes, vou will
see a bright Hash. Then the tube is
tested for continuity. If the continuit
is good, the tube is checked tor emis-
sion.

Restoring Emission:

Reactivation of the cathode of a pic-
turc tube is one of the most important
applications ol this instrument. Investi-
gations during the design of the instru-
ment  revealed that optimum  results
are obtained when reactivation is car-
ried out in graded steps. Thus, tor the
initial charoe. the Selector switch is
set to the Dvnamic Intensificr-Lo posi-
tion. Then the Dvnamic Intensifier

| button is pressed momentarilv. After
| the tube has been treated in this posi-
tion, its Emission is carelully checked.
If the emission current is over 300
microamperes, the rejuvenation of this
picture tube has been satisfactorily com-
pleted.

[t mav be that a still greater charge is
rcqulre] to bring the tul)e back to thc
desired emission range. For this there
are two additional Dvnamic Intensifier
positions available, each stronger than
the frst. In one of these two positions
the majority of low emission cathodes
will be reactivated to a useful level.
However, there will admittedlv be some
instances where nothing the instrument
does will cause the tube to return to
normal. In those cases the tube is
useless.

Life Test Function of Tester

A unique feature of this cathode Re-
juvenator Tester is its abilitv to indicate
the approximate life expectancy of pic-
ture tubes. This particular test is based
on the mass of the emitting material
that is in the cathode and also on the
amount of gas present in the tube. The
instrument is so designed that the life
of a picture tube is directly proportional
to the manner in which the needle falls
to zero when the Life Test push button
is depressed. If the meter reading falls
rapidly to zcro, there is either a con-
siderable amount of gas in the tube or
there is onlv a small mass of active
cmitting surface left. In either case, the
expected life of the tube is quite short.
On the other hand, a momentary pause
and then a slow descent of the needle
will indicate a fairly long life. A service-
man, by practicing on several new and
several gassy tubes, will soon be able to
determine with a fair amount of ac-
curacy which tubes have a long useful
life and which can be eApccted to die
out shortly. Here is a valuable piece of
information, both to the technician and
the customer.

|

e
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* * NEW

All Steel Adjustable
Wall Bracket—Model ST-18A

2 heavy-gauge, adjustable, embossed
steel, rugged braced brackets permit 18"
clearance under cave. Hot-Dip galvan-
ized to prevent corrosion. Bracket has
embossed stcel bracing leg. Features
unique “‘reversed’”’ U bolt and plate type
mast clamp for simplified installation.
Write for 1955 Catalog

{n Canada: A. T. R. Armstrong Ltd., Toronto

SOUTH RIVER METAL
PRODUCTS CO., INC.
SOUTH RIVER, N. J,

PIONEER AND OUTSTANDING PRODUCER
OF FINEST -LINE OF ANTENNA MOUNTS

= e m— s St

FREE 0
| =W 1955

)

SUPPLY
CATALOG

| Send for it i

AALIED anot
. 1955

Everything in Electronics I
For Service Technicians and Engineers

| Get the complete, up-to-date 1955
aLLIED Catalog. It’s packed with the
world’s largest selection of TV and
radio parts and accessories, test in-
struments, Hi-Fi systems and compo-
nents, P. A. systems, tubes, tools-
ev erylhmg for service work and indus-
i trial electronic application. Depend on
ALLIED for fast shipment from the
! world’s largest stocks—save time and
money. Send today for your FREE 308-
page ALLIED Catalog.

- — S D ST D R D S P D e . - - — - —I
r ALLIED RADIO CORP., Dept. 26-A-5 1
: 100 N. Western Ave., Chicago 80, IIl. :
: O Send FREE 1955 aLLIED Catalog :

]

: Name ]

] ]

: Address :

] 1

Ll aomaeaaaa Zone oo State —— 3
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INTERFERENCE

[from page 20]

erial lead or others under the dash-
hoard brings about an increasc or de-
rease in thc interference it is advisable
to investigate all leads that can cause
such a change, particularly the antenna
ead terminal which should be checked
or a peor or open connection.

There arc other components in the
receiver itself which il defective can
give rise to ignition interference as de-
scribed above.  The following  discus-
<ion will show how this is brought
about. From Fig. 5 it can be seen that
the aerial and lead-in are dc signed as a
definite part of the rf tuned circuit. This
also includes the lead-in cable. The lat-
ter has a specified dimension that is part
af the total input capacitance and in-
ducrance.  In fact. the tvpe of cable
ised and its inherent capacitances and
nductances should be as originallv de-
igncd for best alignment of the of stage.

Coing one step further it might be
pointed out that noise pickup often can
be reduced if the antenna stage is prop-
erlv aligned. The auto radio is designed
bv most car manufacturers to have the
aerial fully extended when the rf srage
is aligned. However, it is generally
possib 1(‘ to touch up the acrial trimmer
with the aerial collapsed: but maximum
sensitivity cannot be obtained under
these  conditions.  Therelore, when
aligning the antenna stage he sure to
align the recciver with the anrenna ex-
tended to a length eencrallv used by
the customer.

In Fig. 5, Ca is shown as the added
apacitance of the dipole antenna. and
Cg the capacitance of the lead-in. Coils,
Ta and Lbh Cusuallv 3 microhenry) in
onjunction  with  the condenser Ch
comprise an ignition noise filter. Ct is
the acrial trimmer and is also uscd for
de blocking purposes to prevent the age
voltage [rom appearing on the antenna.
The tuning coil is Lp. a permeahility
tvpe. All of these components are part
of the input circuit and can effect the
tuning and interference hltering. Tlow-
ever, since La and Lb are verv small in
value it is often possible for these coils
to have a shorted turn and not ap-
preciably reduce the rf sensitivity. This
would permit ignition noise to pass into
the rf circuits and then onto the mixer
circuit. Ch and Cv are components that
should nat be overlooked when looking
tor trouble in this circuit.

The hlter chokes as shown in Fig. 5
are designed to be effective at the f
fuqmnueﬁ that the ignition svstem
roduce. The best check of these choke
coils is to substitute a proper replace-
ment part.  Service literature usually
provides resistance values for the rf
chokes. However, because of consider-
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DOUBLE-DUTY

e g
M BSION o w
‘ « T

13
SELECTOR e .%

2 ¥

TSNS IR v

Spots the Trouble and Quickly Corrects
it=without removing tube from set!

Now it’s easy to save thousands of
weak and inoperative TV picture
tubes. As much as 80% of the troubles
which arise in picture tubes may easily
be repaired with the CRT. This amaz-
ing portable instrument creates new
profitable picture tube repair business.
Saves servicing time, speeds work.
Assures more satisfied customers.
Eliminates tube transportation. Saves
money on trade-in reconditioning.
And at such low cost, the CRT quickly
pays for itself —and continues to make
big profits for TV service-dealers.

Write or Wire for Full Facts

Size only 117x715""x5"

TESTS and
REPAIRS

PICTURE
TUBES

99

NET

Amazing
Low Price

No extra accessories necessary

€ ATHODE
Rejuvenaror!

TESTER

DOES ALL THIS

TESTS FOR Emission,
Inter-Element Shorts,
Leakage, Open Circuits,
Grid Cut-Off, Gas Content,
Probable Useful Life

RESTORES Emission
and Brightness

REMOVES Shorts
REPAIRS Open Circuits

Less than one foot long.
Weighs only five pounds.

B&# #MFG. €CO. 3731 N. Southport - Chicago 13, Hlinois

JANUARY,

ing allowable tolerance of these chokes
and the inaccuracies of most ohmmeters
at low resistances, a resistance check is
found wanting, and mav postpone the
completion of the repair. Unquestion-
ablv, the best check is to substiture a
new choke for the suspected one.

In addition to the above, there are
other components associated with the
power or “A” lead that can cause fni
tion interference it thev fail. Neferring
to Fignre 6 we observe a condenser
known as a spark plate or feed-through

type because of its construction. This
condenser is used because other tvpes
would have too much inductance at

high frequencies for this purpose. Asso-

1955

ciated with the condenser we usually
find a choke coil. The condenser gen
erallv has one plate, the outside ground
connection being riveted to the radio
housing. I this river becomes loose
ignition noise will be heard. The choke
cail is seldom found to be detective un
less too much current has been driawn
through it. Il this happens the insula
tion an(] coverino will be visibly charred.

\s pointed out previously one of the
important tests is to make sure that all
ground points are fastened securely. If
rhcrc are two chassis making up the
car radio both of them should l)e honded
to the frame of the car as well as to
each other.
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A NEW INSTRUMENT

[from page 16]

manent. But, since many shorts are
caused by foreign material within the
tube envelope it is quite possible that
new shorts mav form at a later date.
The Cathode Beamer should be a
welcome addition to many shops be
cause it will enable them to repair sets
for their customers at much lower costs
than would be involved in tube replace-
ment. At the same time the shop can
make good profits, because the amount

of time involved in the use of the Cath-
ode Beamer is relatively slight. I'rom
the overall viewpoint, the Cathode
Beamer will not result in fewer picture
tube sales, since it can onlv postpone
rather than elininate picture tube re-
placement. The shops now using this
new instrument are reporring excellent
results Irom its use. It is one ol many
picces of test equipment that actually
pavs for itself.

LABORATORY DESIGNED for
UHF and VHF!

I¥'s NEW!

MOSLEY
2-WAY

TV ANTENNA SWITCH

tio
ly low Standing Wave Re
eme

o Extr by ac  vwal test!

1
al
e Positive rotary actio

ctst
[} Sllver-to-sﬂver conto

e Compoct size! to in
-]
. So\de"'ss - easy

e Low cast!

stu\\\

for BETTER TV INSTALLATIONS!

Cat. No. F-40
List Price

$1.95

Another PREMIUM QUALITY MOSLEY Accessory

M-/,
Elictson®s e

8622 ST. CHARLES ROCK ROAD
ST. LOUIS 14, MISSOURI

JSC TV Wire Now On Cards ‘

For Easier Hondling

JSCs secret process plus pure polyethylene makes
this 300 ohm cable easiest to strip. Available on
cards in 100 ft. lengths and on spools in 500 ft.

and 1000 ft. lengths.

JERSEY SPECIALTY CO

Burgess Place Phones:

Mountain View, N. J.
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Little Falls 4-0784—1404—1405

Has The Wew

EASY-STRIP

JSC TV Wire

Look For This Carton
At Your Distributor
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H.O.T. TESTER

[from p. 21]

o 6 §

TEST
JACKS

Bal

e

Fig. 3 — Resonance indicator.

sector which has been determined by
testing a great many makes and models
of sets.

Application

The method of connecting the check-
er for determining the self-resonant fre-
qucncy of the horizontal plate load is
done bv attaching one of the two test
leads 10 the TV chassis and the other
to the primary plare lead going to the
horizontal ampliher tube plate. The
frequency control knob is scanned and
il the eve tube opens in the “FB-OK”
sector, the coil components can be con
sidered to be OK. Should the eve tube
fail to open at all, it would indicate
severe transformer loading either in the
transformer itself. a faultv width coil
or a faultv voke. In this case then the
process of elimination starts. I the
transformer by itself is OK, the eye
tube will open in the transformer sec-
tor. Stock transformers and vokes can
he checked for inductance bv the com-
parison method. With the “Selector”
switch in the “voke” position, the ap-
proximate inductance range is {rom
5 mh to 250 wmh. 50 w:h will read on
the dotted line separating the trans-
former and voke sector. The “Selector”
switch connects a 270 unf capacitor
across the output jacks in “voke” posi-
tion.

By knowing that the tlvback resonant
lrequenC\ is correct, it also verifies
transformer and voke matching. This in-

PLATE DET.

It

SENS.
A CONTROL

Ly
= :
3] :

2)

[ss]
©

Fig. 4 —How coils are connected.
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This is your last chance to obtain a

2-Year Subscription only 570

Effective Murch I 1955 a 2-yr subscription will cost
| $2—a 1-yr subscription $1.00

NOW AVAILABLE TO . ..

1. Servicemen who are employed by Service Organizations.
Servicemen employed by radio/TV Dealers.

Independent servicemen who do not have business establishments.
Employees of Distributors.

Students enrolled in accredited Radio /TV Schools, Colleges, etc.

o s W N

. Hobbyists and Experimenters.

A TYPICALISSUE COVERS

New Tubes

e Video Speed Servicing Sys- o
tems

and many more
EXCLUSIVE . . .

e New Test Equipment, opera-

e Rider’s “TV Field Service tion and application
Manual” data sheets P ORIGINAL . . .

o Latest TV Installation and e Hi-Fi Installation and service AUTHORITATIVE . . .
Q/ASL"::;”J;F Techniques  for e New developments, such as TIMELY . ..

e Auto Radio Installation and

UHF, etc.

transistors, color,

News of the trade

FULLY ILLUSTRATED

SOATE ’ subjects that
. Ac.lvanced Data on New Cir- = ig;’;:e Short Cuts & Shop can ONLY
cuitry
e Production Changes and field e Explanation of difficult cir- BE READ IN
service data on receivers cuits "SERVICE DEALER"
| Racto.1v seuvice oeaLce (it et ook it Mard 1 92 |
| 67 W. 44 5t New York 36, N.Y. O NEW 7 RENEWAL ||
E Gentlemen: Here is $1.00 for which enter my 2-year subscription. (This rate applies in USA only. Elsewhere add $1 per year) :
b NBITIE oo ee e e et eae e et eessemeaseeseemass emnsesssebe e aE s ees e eme s S8 eE S e ey R T e LS {
T L R —————EETRERRE R E | S Lt :
l Iy coeeeeeee et e et ZONB oo State. ... }
ll EMployed by [INAME 0F FIM J...oooooooiieeieeireeeseeamesimes s |
I Eirms BUSTNOSS AAAr@SS oo ovooveoeeoeeeeeis e ees oo oeeee e s mes e be st et esa e e 8EEEEL . l
e U ——— {
: Your Position ofF Title ... e eaevessoneeeseesesesee s sosareats e e SRR R eeER S hR SR SRR £ RS ||
l Check whether firm is: [ Service Organization or [J Dealer having Service Dept. :

| If some other type of company describe:r. ... e e e e R R i S e BT g S s

| IF STUDENT, Name of School...
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Mr. Serviceman
check these
items for...

See your local

Parts Jobber
Aligrafak

Only all electronic
isolated bias
supply

Eltiminates TV
Alignment Bias
Batteries. Provides
voltages recom-
mended by all TV
manufacturers.
Quick!y diagnoses
AGC trouble.

Passes UHF, rejects
VHF up 20 50 DB
without tuning.
Eliminates FM,
Airport, Taxi ceb
interference, etc.

-pown

o ron

BOOSTER
VOLTAGE

Model LB2

Adds or subtracts
10 volts line volrt-
age with beary,

Your Cost — 5.97 jafetoggle switches
Model — LB2-N — forany TV set. Line
with protective new restored to normal
NEON INDICATOR  when turned off.
which giows at 126

volts—$7.17

PEAK-‘I’O-PEAK Comparison Meter

-to-peak measurements to

your scope for only $8.75

Handy for servicing gated AGC, gated
sync separator, and essential for color.

Write for Additional Information

! SERVICE INSTRUMENTS CO. |

1 422 So. Dearborn—Chicago 5 :
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| formation is especiallv useful when in-

stalling replacement flvback transform-
ers.

Other inductances can be checked by
the comparison method bv adding a
fixed capacitor across the coil undcr
test so that the combination will tune
within the frequency limits of the
checker. (Note: This capacitor should
be ten times or larger than the dis-
tributed capacity to minimize crror.)
Example: To check a ringing coil, place

001 or .002 uf capacitor across the
coil to make it resonant in the upper
part of the translormer sector. The TV
technician is alwavs on the lookout for
a good time saver and in all sincerity a
good coil checking device will be wel-
comed on his bench.

COLOR
[from page 12]

color or
would

sidered in the analvsis. am
combination of colors chosen
produce the same results.

To help the reader visualize the
demodulation process of the 1 and Q
color signals (that make up the red bar
under discussion) along a pair of 1 and
Q references axes Fig. 11 is provided.
Here we see a pair of correctlv phased
I and Q reference voltages which have

been produced by the local 3.58 e
oscillator. Notice that the incoming
R
PHASE OF
TORRECT @
-
COLOR BURST 3-r
)YNCPN.IbP
Fig. 11 —If locally generated 3.58

me signal phase is correct, the com-

ponent values of | and @ taken off

the incoming signal will also be cor-

rect [as shown in heavy lines).

3.58 e signal phase is incorrect, the

component values of | and @ will be
incorrect.

signal devclops 1 and Q components
alono the Tocally generated  demodu-
]alan axes. these components being
the ouomdl I and Q signals de\eloped
at the transmitter.

On the other hand incorrectly phased
locally  generated  reference  axes pro
duce incoriect values of 1 and Q. This
naturally results in the production of
incorrect colors as seen on the picture
tube screen.

Color-Difference System Analysis
In an B-Y/B-Y svstem the in-phase
and  quadrature signals from the lo-
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cally generated 3.58 e oscillator have

the phases shown in [ 12. Notic
that the in-ph gnal lics n

R-Y axis, and the quadrature reference
pl § If S alon 1 1 ) INIS. Il‘ 1
coming si 0.6435\ ., will then
be processed so that ( R
component is dem dulated on the R

the I I tor. and a B-Y
component is demo lulated on the B-Y
axis of the local oscillator

R-Y
*‘ IN-PHASE PHASE
OF LOCAL
3.58 MC. 0SC.
R=.645V c——- R-Y COMPONENT
A = 63V
| 13.5°
|
| QUADRATURE
COLCR PHASE OF
BURST ‘ LOCAL 3.58 MC
SYNC PHASE \ 0SC.
——— e
o/ B-Y
B-Y
COMPONENT
-015V

Fig. 12— Demodulation of red color
signal in an R-Y/B-Y system.

We are now ready to analvze the |

progaress of the color signals developed
along the R-Y and B-Y axes. This
analvsis is made with the aid of the
simplified block diagram of a color-
difference system as shown in [Fig. 13.

lcfesring again to Fig. 12, we ob-
serve that B = 0.645V. It can casily
be shown mathematicallv that its com-
ponent along the BV axis is cqual to
0.63V. This voltage appears at the out-
put of the R-Y demodulator.

Similarly, the B-Y component of the
color signal is —0.135V. This value ap-
pears at the output of the B-Y de-
modulator.

Fig. 13 —Block diagram of an R-Y/
B-Y demodulation system.

[t should Dbe recalled at this time
that the original R-Y signal at the
transmitter was compressed, that s, i
was divided bv 1.14. and the B-Y signal
likewise divided by 2.03. This was
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Mode! 400...

done in order to prevent overmodula-
tion of the rf carrier on certain colors.®
In order to restore the color-difference
signal to their original relative valucs
we process them at the receiver by mul-
tiplving the received R-Y signal by 1.14,
and the B-Y signal bv 2.03. This is
done bv suitable adjustments of the cir-
cuit constants in the respective color-
ditlercnce amplifiers shown in Fig. 13.

| The new B-Y signal now becomes:

B-Y = -0.15 x 2.03 = -0.3V

Similarly, the new R-Y signal becomes:

RY = 063 x 1.14 = 0.7V

At this point the G-Y signal may be ob-
tained bv mixing the lollowing amounts

of B-Y and G-Y (sce Table 1, (12).

G-Y = -051(RY) -0.19(B-Y)
= —0.51 x 0.7 —=0.19(-0.3)
= -0.357 + 0.057 = 0.3V
The luminance or Y signal remains

unchanged in the color-difference svs-
tem, and is equal to 03V. The Y
signal, added to the various color-dif-
ference signals produces the following
results:

R=(RY)4+Y=07+03=1 volt
B=BY)+Y=-03+03=0
G=GY)+Y=-034+03=0

Thus the correct color signal voltages
are reproduced at the color picture tube
grids.

A question that might arise at this

point is why the factors, 1/2.03 and '

1/1.14 werc not used in the color-dif-
ference signals derived from I and Q.
The answer is that the relationships
given in formulas 6, 7, and 8 of Table 1
already include these factors.

In comparing the 1/Q and color-
difference systems we might point out
the fact that while it is true that the
higher color video frequencics (0.5 to
1.5 mc) are not reproduced in a color-
difference receiver, subjective analysis
at the present state of the art seems to
indicate little difference in the view-
ing acceptance of both systems. It really
is difficult to distinguish one from the
other.

In addition, the eclimination of the
33° tuned phase shift circuit required
in 1/Q demodulation, plus the elimi-
nation of the 1 delay linc in the T de-
modulator output. plus the greater gain
possibility of reduced color frequency
circuits, plus the possibility of direct
matrixing of the R-Y/B-Y signals in
the color picture tube; all these factors
have contributed toward a definite trend
1o color-difference receivers.
mct., 1954—*“Block Diagram Analysis

of Color Transmission and Reception”—p. 16

(Reduced Color Ditference Signals)

[To be continued]
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