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" actug
sells itself with performance!

the fabulous VHF-UHF antenna th

B O

What do America’s servicemen think of Channel Master’s
RAINBOW antenna? Here are their very wordst:

"The RAINBOW brings metropolitan recep-
tion to isolated areas."

"Gets more stations in this fringe area
than any other antenna made."

"Just what our customers have been wait-
ing for -~ 3 powerful, sturdy, economical
antenna."

Hust a few of the many letters of praise we receive daily.

LOOK at the RAINBOW’S unique design, so deceptively simple,
yet so unbelievably efficient. LOOK at its advanced features: New
Spacing Formula, new Triple-Section High Band elements, new full-
efficiency Intermix Design, and the brilliant triple-power TRI-POLE!
LOOK at its remarkable Yagi performance on every channel, its
sharp single lobe. LOOK at its rugged, durable 100% aluminum
construction, reinforced at all stress points. LOOK at its trigger-fast
“Snap-lock” Action, Channel Master’s fabulous preassembly that
snaps open, locks open, without hardware or tightening.

With every installation, Channel Master’s RAINBOW again
proves itself the most powerful TV antenna yet developed by
modern science. Bay for bay, it out-performs every all-channel
antenna on the market today!

Get In On This High-Powered Advertising Deal

Your Channel Master distributor offers you a hard-hitting promo-
tion program which includes TV spot films, newspaper mat ads,
radio ads, full-color display material, and consumer literature.
Advertise and install America’s best known, most wanted antenna.

NOTHING
outperforms

Here’s how the RAINBOW out-erforms the famous Champion:
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There’s a RAINBOW model for every area . . .
for every purse!
For fringe and super-fringe areas:
Super RAINBOW model no. 331, 33750 tist ';orixon!ai Exclusi
stacked Super RAINBOW model no. 331.2, 37570 i, p°(°,2|§:;’::m xclusive
n voltage) Design
For svburban and near-fringe areas: Delivers

ChampionRAINBOW model no. 330, $2360 |,

stacked Champion RAINBOW model no. 330-2, S4860
For economy installations:

(featuring butted tubing)

Challenger RAINBOW model no. 332, $18% jigy

stacked Challenger RAINBOW model no. 332-2, 3750 i,

Ttiple-
Picture
Power!

*Potent No, 2.691,730
Other Potenty Pending

model no. 330-2
332-2



a major step forward

in installation procedures —

N 4755 SELECTENNA

e coupling system

the great Channel Master developmeﬁt

that permits unlimited antenna combinations

the NEW WAY, the BEST WAY,
the only AUTOMATIC WAY to get
 all-channel, all-direction reception . . .

SelecTenna means: no extra control unit on
the set; no moving parts to get out of order;
antennas are always in perfect orientation.

® Without switches!

SelecTenna means: no manual switches to
bother with; better performance because cou-
plers have less insertion loss than switches.

“ 2 ® Without multiple lead-in wires!
? SelecTenna means: neater, more profes-
sional installations, because no complicated

' wiring enters the home. Only one lead connects
to the set.

This modern way to obtain multi-directional
reception — with its individual band.pass
filter networks — offers the consumer great
convenience advantages possible in no other

’ system. There’s never been anything like it!
J The SelecTenna System is rapidly replacing all
older methods. Use it on your next “multi-

direction’ installation!

FREE TECHNICAL e o
ADVISORY SERVICE

Our engineers will
tell you the correct
hook-up for your area.
Merely list the chan-
nels you expect to re-
ceive, as well as the
different antennas you

Simple as:

would like to hook Simply select your
yiggy (NS, tchange xor channel on the set--- list price:
obligation.
the right signal is $542
always there! each

incdluding mounting
hardware and
connecting wire.

CHANNEL MASTER CORP. ..cvv1ui, v ».

The World's Largest Manufacturer of Television Antennas and Accessories.

Copyright 1954, Channel Master Corp.

Couplers snap
together.

This particular
interlocked stack
consists of

four Antenna
Couplers and
one Hi-Lo Coupler,
for joining two
High Band and
two Low Band

antennas,

oy

gy

i e e i

SR A I



National Television Servicemen’s Week

On frequent occasions during the past few vears
leading electronic and component manufacturers
have run institutional advertisements in national
consumer magazines lauding the integrity, skill
and dependabilitv of the nation’s radio-television
service dealers. Those cumulative efforts have con-
tributed greatlv to our goal—and the goal of all
legitimate servicemen--that of regaining public
confidence for established service dealers and in-
dependent service firms.

Now, as we report in detail elsewhere in this
issue, we happily welcome the Radio Corporation
of America Tube Division’s announcement that the
week of March 7-12, 1955 is to be “National Tele-
vision Servicemen’s Week.” This RCA sponsored
project has been registered officiallv with the
Chamber of Commerce of the U.S. and it will un-
doubtedly prove to be another fine contribution
toward improving public relations between the set-
owning public and those of us whose livelihood
stems from radio-television servicing.

There are 54,000 bonafide service firms and pos-
sibly 100,000 full time employee technicians now
engaged in service work in the U.S.A. whose ob-
jective is to service the 33 million television sets
and 150 million radio receivers of all types which
are in use. Stated another way, over 2 billion elec-
tronic tubes are used daily by the radio-TV set-
owning public. In addition, hundreds of millions of
other tubes are in daily use in the countless thou-
sands of industrial electronic installations of all
types.

Too few people trulv appreciate the enormous re-
sponsibility which is dependent upon the skill and
integrity of those relatively few skilled men who
have the commonplace occupational designation as
“Servicemen.” Thus, any enterprise which con-
structively informs the public of our status is
worthwhile.

In 1955 “National Television Servicemen’s Week”
is obviouslv a project sponsored by a single leading
manufacturer in our industry. Would it not be
wonderful if the entire industry, manufacturers
and distributors, would in appreciation of the radio-
TV servicing profession, direct their efforts so that
it would proclaim an all-industry—all manufactur-
er—recognized and sponsored project? Such an
eventuality would not detract from RCA’s having
inaugurated it and I am sure that that big corpora-
tion which enjoys such a tremendous annual in-
come from the servicing profession would not be
adverse to the idea.

E !I\ |

by S. R. COWAN

600 PUBLISHER

1954 TV Sales

RETMA sales figures for all of 1954 are not yet
available but it is not too difficult to guess what
thev will approximate. We’d say that about 5,800,-
000 monochrome TV sets and possibly 25,000 color
sets were bought by the public.

Time and experience lead us to believe that in
1955 monochrome TV set sales will run very close
to the 1954 figure but color set sales might go as
high as 200,000 units.

The big barrier to color set production is, of
course, the color tube. For example, big independ-
ent set manufacturers such as Admiral and Motor-
ola decry the lack of uniformity of tube size, and
the very high initial cost. When color picture tubes
can be made to sell in quantity for $60 to $75 the
outlook for increased color set production will
brighten.

TV Antenna Sales Potential

Approximately 30 million outdoor TV antennas
are now in use, 70%—or 21 million having seen
service for over 2 years, which in practically every
case. makes them obsolete or far below par in
efficiencv. How about a replacement antenna sales
campaign?

Correction

In our November Editorial page, under the cap-
tion: “New Type Manufacturer’s Service Policy,”
we commented on a news item which apparently
did not have official G.E. sanction. To set the matter
straight we would like our readers to be aware of
the official G.E. policv on this subject:

“The General Electric Company warranty, as it
applies to monochrome television recewers, pro-
vides for the replacement of anv component which
fails within 90 days from the date the receiver is
sold to the wultimate user. The picture tube is
guaranteed for one vear. This warranty does not
provide for labor required for diagnosing or servic-
ing the instrument.

“Effective June 1, 1954. the General Electric Com-
pany placed into effect a new warranty and service
policy covering radio receivers (table radios, clock-
radios and portables). This warranty provides for
the replacement of defective parts and the neces-
sary labor involved in such replacements, for fail-
ures occurring within 90 days from the date of sale
to the ultimate customer. This free parts replace-
ment and service is provided at Authorized General
Electric Radio Service Stations, which are appoint-
ed directly from the factory.”

RADIO-TELEVISION SERVICE DEALER e FEBRUARY, 1955
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RAYTHEON BONDED PROGRAM

HELPS THEM MAKE MORE MONEY

And chances are that the other half isn’t half
trying.

We say that because there’s definite proof that
wherever service dealers take full advaniage of the
Raytheon Bond — publicize the fact that their work
and parts guarantee is bonded through one of
America’s largest insurance companies — they are
making more money.

They tell customers about their bonded way of do-
ing business with free displays, identification cards,
ad mats, decals, etc. supplied by Raytheon — all de-

Newton, Mass. °

Iicy'heon makes
all these:

0 W
Anp \©

RADIO-TELEVISION SERVICE DEALER e
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RAYTHEON MANUFACTURING COMPANY
Receiving and Cathode Ray Tube Operations
Chicago * Atlanta, Ga. * Los Angeles, Calif.

Receiving and Picture Tubes » Reliable Subminiature and Miniature Tubes %
Semiconductor Diodes and Tranmsistors » Nucleonic Tubes o

signed to create customer confidence in their shops
and their men. And here’s the most important fact
of all. This Raytheon Bond that builds their business
costs them not one penny.

If you can qualify for it, it won’t cost you one cent,
either. For further information on the Raytheon
Bonded Electronic Technician Program, see your
sponsoring Raytheon Tube Distributor or wrirte
direct to Department G, Raytheon Manufacturing
Co., Receiving and Cathode Ray Tube Operations,
55 Chapel St.,, Newton 58, Mass.

*Based on a recent survey

Microwave Tubes

(3
Excellonce én Eloctronics.
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Centralab Type MD Molded Disc %

New,

completely insulated
ceramic

disc capacitor

Highest
Dependability
Wholly produced in Centralab’s

own plants, under strict
contro! of ceramic, as well as

Highest

= Leakage Resistance
Nine ways better

Initial, 10,000 megohms. After
100-hour, 95%-humidity
than an test, 1000 megohms. Returns
to initial rating upon drying.
Insulation resistance of
molding, 300,000 megohms.
This guarantees longer life,
safer operation.

capacitor, engineers. Centralab
makes only ceramic capacitors—
thus is interested first, last,

and always in ceramic

ordinary disc

capacitors.
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TYPE MD
e i ——]

The only ceramic disc of its

kind —there’s nothing else like it!
It took four years to build—and
an investment of over $100,000.00
in production equipment.

No matter how you look at it,
the Centralab Type MD Disc
gives you more for your money—
gives your customer more for his.

No, sir, when it comes to high
quality and high standards of
performance, you just simply
cannot beat Centralab MD’s. See
for yourself — try them as replace-
ments on your next few jobs.

Molded
Insulation

Highest
Moisture Resistance

The capacitor body itself has
moisture absorption of only
.007% or less. The molded
casing has moisture

- absorption of .005% or less.
This is less than the china
dishes you use for food.

o
o

=

\

Easy
Identitication

Clearly labeled to avoid
confusion and mistakes.
Coded in accordance with
JAN specifications. Each
unit labeled with capacity
and voltage rating.

Completely insulated with Centrathene.
2600 V.D.C. breakdown to ground. You

can place an MD next to a chassis or
high-voltage leads without flashover

or

breakdown through the case. Fungus proof.

Unaffected by ozone, salt water, or a

ny

known acid or solvent at room temperature.

Will not become brittle at —55°C.

Send coupon for Centralab
Catalog No. 29, for further facts
on MD’s and other products.

Centralab

-

Address
City

Name

§
Highest

. Mechanical Strength

Will not chip, crack, or
break under rough handling
car dropping. One-piece
construction is unaffected
by extremes of vibration,

Highest
Lead Strength

You'll need a pair of pliers

and a vise to strip these

leads. MD's have the highest
lead strength of any

. ceramic disc on Rmarket—

greater than the

breaking strength of the

wire itself.

 Conservatively
Rated

100% flash-tested at double-
rated voltage. Periodically =
spot-checked at 1000-hour §
load life at test voltage. =

Centralab
A Division of Globe-Union Inc.
944B E; Keefe Avenue, Milwaukee 1, Wisconsin

Send me Centralab Catalog No. 29

Complete Range
of Values

52 values from 5 mmf. to .01 mfd.
Voltage rating, 1,000 V.D.C.W.

to 4000 mmf.; 6800 V.D.C.W. over
4,000 mmf. Tolerance, +10%,

5 mmf. through 680 mmf.; +20%,
750 mmf. through .005 mfd. GMV
(guaranteed minimum value),
0056 mfd. through .01 mfd.

Package of B
only $1.50

Suggested
list price

Company

Zone. State




Now ...Delco offerc POCKET-$1ZE kits that
keep replacement hardware at your fingertips

A GREAT NEwW
CONVENIENCE
FOR AUTO RADIO
TECHNICIANS !

IGM)

A GENERAL MOTORS PIODUCTJ-

ST A UNITED MOTORS LINE

ovort

DISTRIBUTED BY ELECTRONICS DISTRIBUTORS EVERYWHERE

For quicker, easier servicing of Delco auto
radios, a large assortment of replacement hard-
ware-—from tuner bearings to case screws—is
now available in four clear polystyrene kits.

There’s no more fumbling in a dark drawer
when you need a hardware replacement part.
You can see il immedialely in these transparent
kits. And each part fits your repair need exaclly.

A handy chart attached 10 the inside cover of
the box shows the contents of each of the eight
compartmenls—a convenience when ordering re-
{ills for the compartments in plastic bags.

You can obtain these convenient pockel-size
kits through your UMS Delco Electronics Parls
Distributor today.

DELCO RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

RADIO-TELEVISION SERVICE DEALER e FEBRUARY,



RILLIANCY

OEFECTS

n7tv
Recervere

by MATTHEW MANDL

Author: Mandl’s Television Servicing.

HERLE arc numerous circuit defects

which cause either excessive or in-
sufficient brilliancy. While many such
troubles are associated with the bril-
liancy control system, there are many
occasions where some other circuit is at
fault. A genera] knowledge of the causc
and effect factors which involve the
brilliancy control and other circuits will
be of material aid to the servicing tech-
nician in expediting the localization of
the defective circuit when he encoun-
ters such troubles in the field.

Picture Tube Circuits

There are several methods for cou-
pling the video signal to the input of
the picture tube, and each procedure
may develop brilliancy troubles because
of defects peculiar to the circuit em-
ployed. One method emploved is to
couple the video signal encrgy to the
arid of the picture tube by a coupling
capacitor such as shown at A of Fig. I.
Since this upsets the dc level of the
picture signal, a dc restorer circuit is
usually employed. The dc restorer can
be a diode vacuum tube or a diode ger-
manium crvstal. The de restorer con-

RADIO-TELEVISION SERVICE DEALER e

ducts during sync tips and charges C2
with a polarity as shown. This alters
the picture tube grid bias and reestab-
lishes the dc level. The proper function
of the de restorer is important for proper
receiver brilliancy because the restorer
circuit can be considered as an auto-

matic brilliancy control. It reestablishes
the proper amount of background shad
ing so that it conlorms closcly to the
scene originally televised at the studio.
Thus, any scrvicing procedures involv
ing the checking of incorrect brilliancy
would involve replacing the dc restorer

PIX TUBE
Vol
(§ —_ R7
LT R4 _] r—‘/\\f— B+
VIDEO .
aMP ge BRILLIANCY
RESTORER C3 %CONTROL
BJ+ > 3__
%RG v
‘ A
| A
TO SYNC SEP =
L PIX TUBE
Q /—l \J‘(\/A\A
A\ o =
N RVI/\ Rs
VIDEO L2 I VVV—o8+
AMP > R8
BRILLIANCY
CONTROL
= T
HF 2R
5+ >
Fig. 1—Coupling methods to picture tube input.
FEBRUARY, 1955 9



tube as well as checking the components
which feed the signal to the restorer
circuit (R3 and C2). The grid leak
{ network composed of resistors R4, RS,
and R6 should also be tested and the
‘ individual values compared to those
given in the service notes for the re-
ceiver.
HIG“ ACCUBACY When the video signal is applied to
b i the grid of the picture tube such as at
/ the brilliancv control is usuallv lo-
| cated in the cathode circuit. A bleeder
network composed of several resistors
is commonly emploved. In the circuit
shown at A, the bleeder consists of R7,
R4, and R9, of which resistor R4 is a
potentiometer. The B plus voltage is
l applied to the cathode of the picture
[ tube by virtue of the movable arm of
the potentiometer. This is similar in
| form to the conventional cathode re-
sistor emploved for bias purposes in
‘ other video or audio ampliher circuits.

/
LOW COST

With a
/" YCON

VACUUM TUBE
VOLT-OHMMETER

As the cathode is made more plus, the
I grid becomes more minus with respect
to the cathode. Capacitor C3 prevents
signal energv from developing across
that portion of the bleeder tapped bv
the movable arm ol R8 and hence elimi-
nates C3 signal energy in the cathod

M Fr—————— + circuit. It this capacitor shorts, it wlil

N‘e W od el 614 0 ! short out a portion of the bleeder net-
gh: ' ' 3 ;

% g work and hence will ground the movable

| arm of the brilliancy control. This
| would cause an abnormal brilliancy be
| cause it would remove the bias estab-
| lished bv the cathode resistive network.

Probes stow inside case —

ConnectEd, ready to use | IF capacitor C3 opens, hqwgver, it Wl!l
have no effect on the brilliancy but it

There’s value worth telling about in Hycon's . will cause degeneration since the var
new Model 514 VIVM. You read peak-to-peak - : ing signal «cross thg catbode resistive
voltages directly on complex wave forms, : network will establish Dbias variations
without multiplying. You get 21 ranges for versatility . . . .. which oppose the negative signal energy

at the grid. Thus, if the signal on the
grid of the picture tube were to develop
1 high negative amplitude, it would
repel the beam current from the cathode
and hence decrease the current through
R9 and that portion of R+ which is in
use. The decrease in current through
the cathode resistive network would de
crease the bias and thus tend to in
crease beam current. This is similar to
the degenerative effects established in
audio or video amplitiers when the
cathode bvpass is omitted.

Testing the circuit shown at A should
consist of taking a voltage reading by

3% accuracy (DC and ohms) for pin-pain:
measurements . ... large meter for casy reading.
~And probes are always ready to use when you
want them —out of the way when you don’t. So before |
you buy any meter try the new Model 614 . ..
setting new standards “where accuracy counts.™

e 21 RANGES: AC, DC, OHMS (28 with p-p scales)
® AC FREQUENCY RESPONSE TO 250 MC (with crystal probes)
@ ACCURACY: DC = 3%; AC = 5%
e LARGE, 6%2 IN. METER
® LIGHTWEIGHT, MATCHED, BENCH-STACKING CASES

The Model 614 VTVM is one of a matching set
of precision instruments, which includes the | emploving a VIVM between the grid
Model 617 Oscilloscape (designed for color [I'¥) | and the anode of the.picture tube. With

__and the Model 615 Digital VTVM | the VI'VM attached, the brilliancv con-
Distributed through Electronic Parts Jobbers. trol should be varied. Negative ‘bias at

the grid of the picture tube should vary

Service facilitiegs in your area. from a low value to well over 50 volts.
If this is not the case, the voltage ap-

. plied to the brilliancv control resistive

m M fg. Co mp.an v network should be checked and com-
Y pared with the recommended voltage

2961 EAST COLORADO STREEF PASADENA &, CALIFORNIA iven in the service notes. The voltage

“Where Accieracy Counts” from the grid to chassis should also
. [Continued on page 13]
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Belden makes a complete line of Aptitude-
Tested electronic wires and cables. You can
select the right wire for every application,
because all performance values are shown.
See your Belden Catalog.

Belden Manufacturing Company
Chicago, lllinois

WIREMAKER
FOR INDUSTRY

RADIO-TELEVISION SERVICE DEALER e FEBRUARY, 1955




BIG WAYS?

1Good profit when you install 2Extra dollars later
through simple conversion to UHF 3 More income-
per-hour by eliminating costly callbacks

Standard Replacement Tuners sell easier, install faster and give far more
customer satisfaction than any other tuner on the market. Designed,

built and approved as tuner replacements—they’re BEST for any job.

Order from your jobber today,
or write Standard Coil Prod-
ucts Co., Inc., 2085 North

COIL PRODUCTS CO_, INC_ Hawthorne Avenue, Melrose

Park, Ill.
CHICAGO « LOS ANGELES « BANGOR, MICH.+ NO. DIGHTON, MASS.

[
Export Agent: Rocke International Corporation, 13 E. 40th Street, New York City \9[1, ; l/ (t/j SW
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[from page 10]

be tcad to ascertain anv possible leak-
age by virtue of the coupling capacitor
Cl. II the latter is leaky, it will permit
some of the video amplifier anode volt-
age to leak to the grid of the picture
tube and thus lower the negative bias
established by the brilliancy control set-
ting. If there is any suspicion of leak-
age, one side of the coupling capacitor
should be disconnected and the capaci-
tor checked with a capacitor checker for
hoth its capacitive value and its leak-
age in terms of the power factor.

The brilliancy control potentiometer
should also be tested for an intermittent
or open condition. Initially, the VTVM
can Ize placed from cathode to chassis
and the brilliancy control varied. The
voltage should range from a low value
to well over 50 volts for most picture
tubes. If there is a rapid fuctuation of
the meter necdle the recciver can be
shut off and an additional check made
by taking an ohmic reading of the
brilliancy control to ascertain whether
or not the control operates smoothly and
without interruption. If the control is
intermittent or otherwise defective the
rccommended procedure is to replace it
rather than to treat it with volume con
trol cleaning fluids. The application of
such chemicals will only be a temporary
measure since there is a constant cur-
rent {low through the brilliancy control
because of the B plus bleeder network
to ground. The constant current flow
helps to maintain a constant de voltage
at the cathode, but at the samce time
increases the likelihood of resistor break-
down.

Direct Coupling

Another mcthod for applving the
video signal to the grid of the picture
tube is shown in the lower drawing B
of Fig. 1. Here, direct coupling is used
since no intervening coupling capacitor
blocks the dc anode voltage of the video
amplifier from the grid of the picture
tube. Thus, the same B voltage which
is applicd to the video amplifier anode
is also present at the grid of the picture
tube. Since the picture .tube grid must
be negative with respect to the cathode,
it is necessary .to Increase the cathode
potential to a value higher than the grid
potential. Thus, if the positive voltage
at the grid is 200 volts, the cathode
would have to have 250 volts on it in
order to make the grid negative by 50
volts with respect to the cathode.

Divect coupling eliminates the neces-
sity {or a dc restorer circuit, since the de
level of the video signal information is
not upset as is the case with the circuit
in Fig. 1A. The dircct coupling used at
Iig. 1B means that « VIVM reading

RADIO-TELEVISION SERVICE DEALER e
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from grid to chassis will indicate a high
positive potential at the grid. The read-
ing from the cathode to the chassis will
also indicate a high positive potential.
A reading between grid and cathode,
however, should again show the .grid
negative with respect to the cathode. As
the brilliancy control is varied, the nega-
tive potential read betwecn grid arrd
cathode should also change between a
low negative value to well over 50 volts
for most ol the scrcen sizes currently
emploved.

Lmproper brilliancy in the lower cir-
cuit may he caused by an incorrect volt-
age relationship between the B voltage
at the picture tube grid and the B volt-
age at the cathode. llence, the load re-
sistor R2 is a contributing factor as well
as the voltage established by the bleeder
network, R3. RS, and R5. In this cit-

Cathode Coupling

Either the capacitive—coup]ed method
shown at A or the directly coupled
method shown below is encountered in
circuits where the video signal is ap-
plied to the cathode of the picture tubce
rather than the grid. Cathode feeding of
the signal is emploved when the com-
posite video signal output at the last
video amplifier is positive-going. When
such is the casc. the brilliancv control
is usually located in the grid circuit. A
typical example of such a circuit is
shown at Fig. 2 which ix emploved in
the Admiral chassis 22A3 receiver and
in many other receivers manufactured
by other companies. Capacity coupling
could be emploved in a tfashion similar
to that shown in Fig. TA, or direct
coupling can be used as shown in Fig. 2.

JARWR

L303

212P4A
PIX TUBE
€309

6CL6 e —F 5B+
MP . 4
VIDEO A \/\
R324
R325
L304
L | r346
= | s200 B+
BRILLIANCY
310
. CONTROL
< [IOOK
654 Bt VERT DEFL = =
VERT QUTPUT COILS
B8+ i C439
| 047
C | -
I |
R459
| 27000
¢

Fig. 2—Partial schematic of Admiral chassis 22A3 receiver showing cathode
fed signal from video amplifier to pix tube.

cuit a delcctive video amplifier tube can
also contribute to brilliancy control
troubles. If this tubc is gassy and an
excessive current flow is created, it will
upset the voltage zelationships between
picture tube grid and cathode. The same
voltage upset holds true if the video
amplifier tube emission is low. Less cur-
rent Aows through the anode circuit and
a smaller voltage drop occurs across R2.
Again, the critical voltage relationship
between the picture tube grid and
cathode of the direct couPlecl system is
disturbed.

Checking factors, therefore, must in-
clude a test of the video amplifer
tube as well as the voltages between
kinescope grid and chassis, cathode and
chassis, and grid and cathode. Reference
should be made to the service notes for
the receiver as a check against the volt-
ages read during the testing procedure.

1955

The testing procedures herctofore
detailed also apply to this circuit. The
arid must still be minus with respect to
the cathode, regardless of whether a
coupling capacitor or direct coupling is
emploved.

Poor gain in the tuner, the video if
amplifiers, the detector, or the video
amplifier can simulate a brilliancy de-
fect because the weak signal will cause
the picture to have a washed-out appear
ance. In such cases the contrast control
can be advanced fully and the picture
will still have an abnormally white ap
pearance because of low signal ampli-
tude. While this is not actually a defect
in the brilliancy itself, it can be mis-
takenly interpreted as such.

The video signal at the grid of the
picture tube can be observed by using
an oscilloscope. The amplitude of the

[Continued on page 54]



CHROMINANC

by BOB DARGAN
and SAM MARSHALL

Part 3

ONE of the most interesting circuits
in the color TV receiver is the stage
containing the color demodulators, also
called synchronous detectors. A clearer
understanding  of its operation will
perhaps be gained bv a brief block dia-
gram review «of the overall demodula-
tion procedure. The two signals enter-
ing the demodulator are the chromi-
mance signal and .the pair of 3.58 nic
oscillator signals in quadrature with
each other. The former are derived di-
rectly from the composite vidco signal,
and the latter from a local 3.58 ¢ os-
cillator.

The overall relation of the chromi-
nance and quadrature color svnc signals
in the transmitter and receiver are
shown in block diagram form in Fig. 1.
At the transmitter, two separate color-
difference signals such as A and B may
be instantaneously transmitted on the
same frequency provided they are sepa-
rated in phase by an angle of 90 de-
grees. This angle mav be obtained by
feeding one 3.58 mic signal into hal-
anced modulator A and a second 3.58
nic signal, 90 degrees out of phase with
the first 3.58 me signal into modulator
B. The second 3.58 mic (3.58 mic £90°)
signal may be obtained by feeding the
first 3.58 e signal through a 90 de-
gree phase shifting circuit as shown in
the diagram.

Balanced modulators A and B are
essentially mixing circuits much the
same as mixers in conventional super-
hetrodvnes. Thus, sum and difference
frequency signals arc present in the
output of the A modulator as follows:

358 mec + fs

3.58 mic — f.

The 3.58 1nc signal will not be present

14

Systems

n

Color TV
Receiven

fg = Frequency
of Signal B T TRANSMITTED
CHROMINANCE SIGNAL
— 3] MODULATOR |- 2T - DEMODULATORY
Signal B 8 8 Signal B
A A
3.58 MC. | 90°
/t
Signal A BALANCED Signal A
A ] wouLatoR | .| DEMODULATOR Wi}
A A
s Frequenc_y] A
: A
[ of Signal A ngs,E ng;E )
HA HA
Ir) SHIFT SHIFT |
3.58 MC. 3.58 MC.
———————————————— ——>]
0sC. TRANSMITTED SYNC BURST 0scC.

Fig. 1—Two-Phase modulation and demodulation system.

in the output circuit, being cancelled
by the equal and opposite 3.58 mc sig-
nal currents which flow in the plate
circuit of balanced modulator A. In a
similar manner the sum and difference
frequency signals produced in the out-
put of the B modulator are:

3.58 mc £90° + fs

3.58 mc £90° — fu
These sum and difference signals are,
in effect, the upper and lower side-
bands of a 3.58 mc suppressed sub-
carrier.

How Sidebands Are Shown
Graphically

The manner in which the vectors of
a pair of upper and lower sideband sig-

RADIO-TELEVISION SERVICE DEALER e

nals appear to rotate around a sup-
pressed carrier vector may be shown
as indicated in Fig. 2. At the outset it
should be borne in mind that vector ro-
tation is measured conventionally in a
counter-clockwise direction. For rca-
sons which will be explained shortly the
two sidebands are shown as vectors
which seem to rotate in opposite direc-
tions around a fixed subcarrier axis.
From the preceding statement this dual
rotation might appear as a contradictory
concept. However, as we shall shortly
see, these arrows indicate onlv the rela-
tive motion of the sidebands with re-
spect to the subcarrier. The upper side-
band, having a higher frequency than
the subcarrier is shown as a faster ro-
tating vector. Thus, it has a relative

FEBRUARY, 1955
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attractively
packaged or on
easily handled
spools for:

{:Z QUICKER %X SIMPLER
SELLING INVENTORY

1. VHF.UHF Foam Polyethylene TV
Transmission Line
100 feet of cable attractively boxed for
easy handling, limited space.

2. Plastic Insulated Hookup Wire
Lithographed spools of 300 volt and
600 volt wire—at one price regardless
of gauge or type.

3. Deluxe Service Light
in printed, clear, heat-sealed bag.

4. Test Lead Set
Packed in clear plastic bag for easy
reference.

5. 300 Ohm Television Line Package
100 feet of wire in printed, clear poly-
ethylene package for quick identifi-
cation.

Columbia products are all
packaged to help you sell.

"Columbia’’ products are available. at
recognized distributors.

6,70 Pk ¥4

WIRE & SUPPLY (0.

“’America’s Most Complete Wire Line’”

\

counter-clockwise direction with respect
to the subcarvier. On the other hand,
the lower sideband which has a lower
frequency than the subcarrier has a
relative clockwise direction
spect to the subcarricr.

Clock Analogy of Sideband
Additions

An analogy which might clarity o
some extent this relative speed concept
and the manner in which sidebands con-
rribute to the overall modulated signal
is presented with the aid of Fig. 3.
Here we sce a clock with three hands
which, in contrast to a conventional
clock, rotates in a counter-clockwise di-
rection. We will assume a condition
where the A-Hand ol the clock rotates
faster than the C-hand by a certain
amount and slower than the B-Hand
by an equal amount. Thus, the A-l land
rotates at 4 rps Crevolutions per second),

with e

subcarrier phase
or axis Instantaneous
signal formed by
the addition of pro-
Jections of e; and
e, along suppress-
,' ~“ed subcarrier
. e axis

Suppressed /lk
|
|
|
|

\

Upper €7 Lower
Sidebands Sidebands
I o N
Projection Projection
of e, along of e, along

subcarrier axis subcarrier axis

Fig. 2—Upper and lower sidebands
shown as a pair of oppositely rotat-
ing vectors around subcarrier axis.

23 221, 67%
= Crey I

o

1) A

X

Sy 8" Nazty

(a) =0

(b) T =Yg Sec.

(c) T= 2 Sec

(d) 7= ¥ Sec.

(e) T= % Sec. ('f) T= 5/16 Sec. (g) T= 8/ Sec. (h) T= 716 Sec. (1) T= 84 Sec.

Fig. 3—Clock analogy to motion of sidebands around the subcarrier
axis. Here all hands are shown at different time increments (/16 sec.)

with respect to zero time (T

Apparent
rotation of
B hand

Apparent
rotation of
C hand

A HAND

(h

Fig. 4—Relative motion of B and
C hands with respect to A hand.
The A hand is kept vertical.

RADIO-TELEVISION SERVICE DEALER e

O). Notice equal angles of C and B hands.

the B-Hand at 5 rps, and the C-Hand
at 3 rps. Notice that the A Hand is
slower than the B-Hand by 1 rps and
faster than the C-Hand by 1 rps (an
equal amount).

At zero time, T O (a) all hands
lic in the same position.

A\t T 1/16 sec (b) the A-Hand
travels % cvele or 90°. During this time
the C-Hand, moving at 3% the speed of
the A-lland, travels 67%° and lags the
A-Hand by 22%°. The B-Hand, which
moves at 5/+4 the speed of the A-Hund
travels 90 + 2212 112%°, and leads
the A-Hand by 22%°. Thus, for %
revolution of the A-Hand the C-Hand
is behind. and the B-Hand is ahead of
the A-Hand by equal angles.

At T = W sec c¢) the B-lland picks
up 22%° and the C-Hand is further

[{Continued on page 19]
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... for you
or

for leading
television receiver
manufacturers

At Du Mont there is only one

All Du Mont picture tubes are built to the
highest standards of quality — whether for leading
TV receiver manufacturers as initial equipment,
or for the individual serviceman. The same
careful assembly, processing and inspection

is done on every picture tube bearing the

Du Mont name.

Do as leading TV receiver manufacturers do —

choose Du Mont initial quality picture tubes
for new set performance.

(ATHODE-RAY TUBE DIVISION

ALLEN B. DU MONT LABORATORIES, INC.
CLIFTON, N. J.

*Trade Mark
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COLOR
[from page 16]

delayed 22%:° with reference to the
A-land, so that the angular difference
is now 45°,

Notice that with each % sec the an-
gular difference between the A-Hand
and the other two hands increases by
equal amounts, so that the A-Hand re-
mains always symmetrically placed be-
tween the other two hands. The nine
cases we show in Fig. 3 amply illus-
trate this point.

We may now show (Fig. 4) the po-
sitions of the B and C Hands with re-
spect to the A-Hand only, the clock
being rotated so that for cach time in-
terval the A-Hand appears in a verti
cal direction. Notice that lor each in-
crement of time (1/16 sec) the faster
B-Hand scems to rotate counter-clock-
wise with respect to the A-Hand, and
the slower C-Hand scems to rotate
clockwise with respect to the A-Hand.
Observe also that the B and C-Hands
at any instant are symmetrically dis-
posed around the A-Hand.

Remember that this relative rotation
is apparent and with respect to the
A-Hand only. Actually, all hands are
rotating in a counter-clockwise direc-
tion. This concept of relative rotation
is important in understanding sideband
phenomena in modulation systems.

Rotation of Sideband Vectors
Around a Carrier

The manncr in which sidebands ro-
1ate about a carrier in a conventional

Carrier axis

‘ﬁ Projection of c.
Voete on

¥ carrier

e \ axis

.
fe~Tm

(4

E ¢ = Peak voltage of carrier
e, = Peak voltage of

lower sideband
€, = Peak voltage of

upper sideband
e = Carrier frequency
fm = Modulating frequency

NOTE: e;=¢e,

[c+(€"1+92)
Y
A
E.—(e,+e5)

“MODULATION
ENVELOPE

(8)

Fig. 5—(A} How sidebands are added to carrier in conventional AM system.
In (B) we observe how rotation of sidebands results in projected voltages on
carrier. These add to and subtract from carrier voltage to produce
an envelope of voltages for a complete period of the modulating cycle.

AM modulated carrier is somewhat
analogous to the previous analvsis. In
Fig. 5-A we show how the sidebands
position themselves at a particular in-
stant with reference to the carrier. Here
the carrier is represented as a peak
voltage by the vector E., the upper
sideband by e:, and the lower sideband
by .. Notice that e: which has a higher
frequency than E. is assumed to rotate
in a counter-clockwise direction. Bv the
same token e, which has a lower fre-
quency than Ee is assumed to rotate
clockwise with respect to Ec. As these
sidebands rotate about the carrier axis,
thev must be considered as forces which

€, = Lower sideband
€, = Upper sideband
€p = Resultant sideband signal
fm= Modulating frequency
f; = Carrier frequency
€, &, € € €2 ]
€,=0 ep= =0
I VECTOR DIAGRAMS
| a1 |
7| N\ 1
*/ \‘1 dial ‘L
N & % ¢\ X
N , e
] [~ ' Phase of ~L
| - resultant sideband {_
_)‘ o S/qna/he-,,;7 rever57s as e MODULATION
% changes polariy ENVELOPE
1 Sl

Fig. 6—A plot of the instantaneous phase and amplitude of the resultant
sideband information. Corresponding vector diagrams are shown for 90°
intervals of the modulating cycle.
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have components along the carrier axis.
These forces or voltages add to or sub-
tract from the carrier voltage, thereby
resulting in the formation of the fa
miliar AM Envelope (Fig. 5-B).

It is important .to kecp in mind that
the resultant sum of the sideband vec-
tors is ahways in phase with the carrier.
This means that if in a system involv-
ing various signals we assign an arbi-
trary phase to the carrier, this phase will
not be altered by the addition of its
sidebands. Thus, if we make arrange-
ments for the phasc of the carrier to be
in a vertical “up” position as shown, it
will remain in this position for the full
gamut of sidebands present.

Production of Chrominance Signal

These principles mav now be ap-
plied to suppressed carrier sideband
transmission. -Here, we have no carrier
to which the upper and lower side-
bands may be added. These sidebands,
by themselves, produce a resultant sig-
nal. The manner in which this signal is
gencrated is shown inoig. 6. It is ob-
vious that this resultant signal has the
same frequency assthe subcarrier. This
signal mav be represented, therefore,
as a vector lving in the same phase as
the subcarrier. The vector represents
the sum of the peak amplitudes of the
sideband vectors projected on the sub-
carrier axis. This is the signal found in
the output of either modulator A or B
in Fig. 1. Note that for the second half
of the modulation cvcle the subcarrier
suffers a complete 180° phase reversal.

Fig. 7 shows a typical modulator
stage in which the sideband signals de-
scribed above are developed. A color-
difference signal of waveform A enters
a phase splitter and is applied so that

19



PHASE 8+

SPLITTER }
z l‘\ [

iy

SIGNAL

ouTPUT
SIDEBAND *

FILTER
A
2.4-51MC.

3.58 MC.
SUBCARRIER
|

8+

Fig. 7—Simplified diagram of a balanced modulator. The color-difference
signal entering the phase splitter is applied so that the signals at the grids of
the modulator tube are 180° out of phase with each other. Signal [A) com-
bines with the 3.58 mc oscillator signal to produce the sideband output signal.

the signals at the grids of the modu-
lator tube are 180° out of phase with
each other. Signal A combines with the
3.58 mic oscillator producing the output
sideband signal. The latter represents
the instantancous cifects of the products
in the plate circuit of the color-differ-
ence signals and the 3.58 nic subcarrier.
Generallv, a clearer concept of the
above action may be obtained from a
voltage or wvector studv. Thus, trom
Fig. § we observe in (a) how an upper
and a lower sideband signal combine to
form Signal A in Fig. 1. In (b) we
show how Signal B, the quadrature
sideband resultant signal, is developed.
The products of the signals in both
balanced demodulators are then com-
bined to form the resultant signal shown
in (¢) which is the chrominance sig-
nal. In (d) we indicate how different
values of color-difference signals may
produce chrominance signals of dit-
terent relative phases and amplitudes.
An instantaneous voltage analysis of
a typical chrominance signal is shown

in Fig. 9. In (A) we show the output
of modulator A. In (B) we show the
output of modulator B. In (C) we
show how signals produce the resultant
chominance signal, Ec. In (D) we
show Ec by itself. In (E) we again
show the complete process as a vector
diagram. Notice how much simpler the
vector diagram is to work with. The
vector diagram readily produces the
amplitude and phase angle of E. rela-
tive to Ea and Es.

Color Sync Signals

Reference to Fig. 1 shows how the
chrominance signal is transmitted and
received by the demodulator or syn-
chronous detector in the receiver. No-
tice that to recover the original color-
differcnce signals, we make use of a
locallv gencrated 3.58 mic signal svn-
chronized with the 3.58 mc signal of

fel
the transmitter. This 3.58 mc signal is
developed in an automatic phase con-
trolled (APC) color sync svstem shown
in block diagram form in Fig. 10. A

ONE PORTION OF
CHROMINANCE SIGNAL

O

@ I

@
IS @
&

- QUADRATURE PORTION

S OF CHROMINANCE SIGNAL

—

&

=

<

N Resultant
Chrominance Signal
INSTANTANEQUS ADDITION
OF ABOVE TWO SIGNALS

/ = e
QUADRATURE -~  CHROMINANCE
VECTORS SIGNAL

Fig. 9—The two resultant sideband

signals in quadrature add vectorially

to produce the resultant chrominance

signal. Waveform additions are shown

from (A} to (D). Vector addition
shown at E.

detailed explanation of this system has
been covered in a previous chapter. In
this chapter we simply acknowledee
that two 3.58 mc signals are available
for demodulating purposes. These sig
nals are in quadrature and are related
to the color burst signal as indicated in

[Continued on page 59]

OO
RESULTANT
LOWER
SIDEBAND SIGNAL pone
i
RESULTANT D
P PN SIDEBAND  90° (4) ~
LOWER UPPER SIGHAL i
SIDEBAND SIDEBAND 4 |
UPPER
SIDEBAND
RESULTANT
SIGNAL No. A SIGNAL No.B TRANSMITTED
{ Zero phase ) ( Phase shifted 90°) SIGNAL

(a)

(b) (c)

_RESULTANT OF

TOTAL

SIDEBAND
SIGNALS
Aand 8

(4)

(8)

DIFFERENT VALUES OF
"A" MAY BE PRODUCED
BY DIFFERENT SIDE-

BAND SIGNAL VALUES

(d)

Fig. 8—Vector diagrams of signals {A) and (B] combined by two-phase modulation process. Above signals contain
resultant sideband energy contents of original signals (A) and (B).
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For BETTER, MORE POWERFUL

MASTER TV SYSTEMS
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MASTERLINE AMPLIFIER

A more powerful, cascode, all-channel VHF
Amplifier with variable gain control for
equalizing high and low bands. When used
with AGC unit {Model MAGC)} maintains

non-varying output signal.

Blonder-Tongue research and development
have had one objective in mind: to enable
local TV technicians to plan, install and
maintain master TY systems of any size. As
a result, the B-T program has succeeded in
producing economical, easy-to-install, and
easy-to-maintain equipment. A noteworthy
example is the B-T ‘Add-A-Unit’ System
with its complement of broadband amplifi-
ers, distribution amplifiers and accessories.

Now comes our greatest achievement in
this field . . . the MASTERLINE Series. Three
units are now ready — more will follow —
with the result that the TV technician will
now be equipped, better than ever, to
undertake any task involving TV signal
distribution.

Model MLA

Features:

@ Gain: 37db (70x)

@ Impedance: 75 ohms input and output.

@ Flat response.

@ Input and output coax connectors.

@ Self-contained power supply.

@ Hammertone metal thassis with easily removable
cover plate.

@ Weight—6'; lbs. Dimensions—9 x 6 x 5.

@ UlL.approved. $||95°

List Price

MASTERLINE AUTOMATIC GAIN CONTROL Model MAGC

A plug-in AGC unit designed for use with
the MLA amplifier. Maintains constant
output level, yet permits independent

regulation of each band.

MASTERLINE MIXER-SEPARATOR

A complete network unit employing no
tubes and requiring no power. As a Mixer
the MMS permits up to 12 VHF Yagis, each
to be individually equclized, mixed and
fed into one output line. As a Separator
the MMS divides the output of a single line
or broadband antenna into separate chan-
nels with an output (up to 12) provided for
each channel. Each channel can then be
individually attenuated, filtered or other-
wise equalized.

Features:

@ Separate high and low band gain settings.
@ Acts as positive protection against overload.
@ Impedance: 75 ohms, input and output.

@ Input and output coax connectors.

@ Obtains power from MLA.

@ Hammertone metal chassis and cover.

@ Weight—3 Ibs. Dimensions—6 x 4 x 5", $ 50
@ UL-approved. List Price 59
Model MMS

Features:

@ Has 12 tuned VHF channe! terminals (input or outputi—
requires no adjustiment.

@ Impedance: 75 ohms input and output.

@ Employs at least 4 resonant circuits for each channel.

@® Low mixing loss—1 to 3db.

@ Supplied with channel attenvator plugs—0 to 24db.

@ Has strain-relief clamp bars for cables.

@ Housed in Lead-coated chassis and mast mounting
bracket ‘with Aluminum weather-proof cover,

@ Weight—4 Ibs. Dimensions—12 x 6, x 4.
$59s0

List Price

For complele specification data and operating instructions, write Dept. ZB-7

Manufacterers of T/ Amplifiers, Boosters.
Converters, Accessories, anc Qrizinators
of the B-T ‘Add-A-Uait’ Master TV System.

BLONDER-TONGUE LABORATORIES,

WESTFIELD, NEW JERSEY

INC.
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THIS installment is devoted to two
brightness problems. In all of these
problems, the high voltage is O.K. Too
often the serviceman blames the picture
tube for a no-brightness condition when
actually it is a defective component in
the receiver. Mistakes of this kind are
time-consuming and costly.

The Work Bench

by PAUL GOLDBERG

This Month:

BRIGHTNESS PROBLEMS

V78
112407
VIDEQ AMP

12KP4

— 3000 HV

==

General Electric 830—T version
The customer who brought the re-

BRIGHT -
NESS 2
CONTROL
|

+
550 V.

ceiver into the shop advised us that he
had replaced the picture tube because he
thought it was the reason for the no
brightness condition. The receiver was
set up on the bench and turned on. No
variation of the hrightness control could
cause brightness to appear. The high
voltage was checked and was found to
be satisfactorv.

When 2 condition such as this arises,
there are certain tube voltage conditions
which exist, that is, the voltages on the
cathode, control grid, or screen grid
(first anode) are such that the bright-
ness is cut off. The diagram was now
consulted. The control grid of the tube
(a 12KP4) is directly fed from the
plate of the video amplifier V7B. There-
fore, a defective component that lowers
this plate voltage (makes it more nega-
tive) could cut off the picture tube
brightness. With most picture tubes,
a ncgative grid to cathode voltage
(screen and second anode voltage being
normal) of 45 to 55 volts is enough to
cut off the picture tube brightness. De-
[ective components in the blanking
circuits also caunse many brightness
problems. The blanking voltages are
usually fed to either the screen, con-
trol grid, or cathode of the picture tube.
Thus a shorted condenser, such as
C110—.02 uf (see Fig. 1D would place
a high positive voltage on the cathode
ol the 12KP4 and cut off the bright-
ness.

Knowing these facts, a voltage meas-
urement was taken at pin #2, the grid,

RADIO-TELEVISION SERVICE DEALER e
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M OF 6W4

T0 BOOST
VOLTAGE

M

T0 VERT.

ouTPUT
c110 TRANSF.

e

(TO00TTTTITOTTITION .02

Fig. |—Partial schematic of General Electric 830T.

of the 12KP4, and the meter read about
185 wvolts positive which was correct.
Next, a voltage measurement was taken
at the cathode, pin $11. Here, the
meter rcad about 550 volts positive
which was completely incorrect. The
meter should have read about 225 volts
at the cathode with normal settings of
the brightness and contrast control.
Knowing that the cathode circuit of
the 12KP+4 could only obtain 550 volts
from the boost voltage supply at the
6W4, both these circuits were studied
carcfullv in the diagram. The filament
transformer, section A and B, which
provides the flament voltage for the
12KP4 and the 6WH, is ungrounded.
The cathode of the 12KP4 is tied to
its filament. Now, il the 6\W+4 has its
filament shorted to its cathode intern-

FEBRUARY, 1955

ally, the 550V boost voltage, will ap-
pear at the 12KP4 cathode and cut off
the picture tube brightness.

The 6W4 was then resistance-
checked, filament to cathode, and found
to be shorted. When the 6W4 was re-
placed, the receiver functioned correct-
ly with the proper brightness because
the filament circuit of the 6W4 is un-
grounded, the hoost voltage is not af-
fected even though there is a filament to
cathode short. Thus, it is scen how a
6W4 cathode to filament short may
result in no-brightness condition.

Zenith Chassis 27F20

The receiver was turned on and it
was observed that there was no bright-
ness and that varving the brightness

[Continued on page 54]
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Fig. 1—Distorted effect produced by

using a crystal probe in circuits which

have already been detected. A di-

rect probe should be used for this
type of measurement.

Q. When I test the video signal in the
video amplifier with a scope and cry-
stal probe, the vertical svne pulse ap-
pears to be turned upside down and
becomes distorted. Is the probe detfec-
tive?

A. The difhculty is duc to improper
test conditions. A crystal probe should
not be used with the scope after the
picture detector, because use of the
probe in these circuits constitutes a
second detection of the signal, which
distorts the pulse display as scen in
Fig. 1. Usc a direct tvpe of connec-
tion to the scope when testing in
video-amplifier circuits.

Fig. 2—Bandwidth of a tuned head
such as used to troubleshoot sync
buzz in if circuits is about .5 mc.

Q. What is the bandwidth of a tuned
head, such as used to troubleshoot
svne buzz in i-f circuits?

A. The response of such a tuned head,

shown in Fig. 2, is approximately
0.5 Me.

Fig. 3—Scope pattern indicates poor
overall frequency response.
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TV
INSTRUMENT
CLINIC

PART 8

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-
shooting & Repair Guidebook,” Vols. | & II;
and co-author (with Alfred A. Gherardi) of
“How to Use Test Probes,” published by
John F. Rider, Publisher.

Q. When a reproduced square wave
sags in the middle, and is rounded
at the corners, what fault is indi-

cated in the video amplificer?

A. This situation, shown in TFie. 3
shows poor low-frequencv response,
poor high-frequency  response, and
abnormal  medium-frequency  re-

sponse.

1iNsioy

MRS

KETWE

I 4

Fig. 4—Normal test pattern.

RADIO-TELEVISION SERVICE DEALER e

Q. Why would the vertical wedges in
a test pattern appear darker than the
horizontal wedges?

A. This distortion. shown in Fig. >
(compare normal test pattern in Fig.
4), is the result of high-frequency
peaking in some of the signal circuits;
it can also result from impedance
mismatch  between lead-in and  re-
ceiver. and  between  lead-in and
antenna.

Fig. 5—High frequency peaking will
cause vertical wedges in test pattern

to appear darker than horizontal
wedges. Compare test pattern with
one in Fig. 4.

Q. When checking the integrator cir-
cuit, the scope otten shows the base-
line of the trace to be thickened, and
the Hvback shows a small sawtooth
voltage wavelorm. Is this because the
greater speed of the flvback expands
the detail of the waveform?

Pulse Voltage

oroodened Baseline

Fig. 6—A 60-cycle waveform with

some 15,750-cycle information super-

imposed. The 15,750 cycle component

broadens the baseline of the 60-cycle
component.

A. Yes. This situation is illustrated in
Fig. 6. This is an artifice which is
frequentlv uselul to determine the
fine detail of a wavelorm when the
horizontal sweep rate of the scope is
inadequate. The.particular portion of
the pattern which appears on the flv-
back trace can be controlled bv ad-
justing the level of the syne control
on the scope punel.

FEBRUARY, 1955



on BUSS

RADIQ-TELEV'SICN SERVICE DEALER

No matter what your fuse application may
be — in television, radio, radar, avionics,
instrument or controls — you can be sure
there is a BUSS fuse to fit your exact needs.

Our complete line includes: standard type,
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.

You'll find that standardizing on BUSS fuses
helps to simplify buying, stock handling and

records.

And probably most important of all is your
assurance that BUSS fuses will give depend-
able clectrical protection under all service
conditions. For every BUSS fuse normally
used by the Electronic Industries is tested in
a sensitive electronic device that makes sure
the fuse is electrically and physically perfect.

Let BUSS fuses help protect your profits

Naturally, the “trouble-free’” service of
BUSS fuses means fewer kicks and call-backs.
Your good-will, reputation and profits are
safeguarded. That's why so many leading
sales and service organizadions refuse to take
a chance with anything less than BUSS
quality in fuses.

More information is available on BUSS and
Fusetron small dimension fuses and fuse
holders. Just write for bulletin SFB.

BUSSMANN Mfg. Co. ‘m

. N . TRUSTWORTMY MAMES IN
(Div. MeGraw Electric Co.) ELECTRICAL PROTECTION

University at Jeffersan St. Louis 7 Mo, W
255
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FOR GREATER PROFITS

receivers

Contains over 600 Service
Items representing over 1000
of the most-serviced Televi-
sion models now in use.
Over 25 different manufac-
turers’ lines are covered.
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which shows you how to take care of and repair in
the quickest possible time:

e Common troubles characteristic of certain

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

$ A .95

postpaid

(Add 3% Sales Tax
in New York City)

DISTRIBUTORS—ORDER
YOUR SUPPLY NOW!

Service Dealers—get your copy
of VSSS from your Distributor.
If he can't supply you, order
direct by mail from us.

Video Speed Servicing Systems 1S GUARANTEED to Simplify Servicing All TV sets. A number of new
Data ltems are published in every issue of ‘‘Radio-Television Service Dealer” as a regular monthly feature.

RADIO-TELEVISION SERVICE DEALER

| |
| |
I |
: 67 West 44th Street, New York 36, N. Y. I
| |
| Please send me post-paid VIDEO SPEED SERVICING SYSTEMS Volume 1. Enclosed herewith is |
| |
I my [] check [] money order for $ for copies at $4.95 each. (Add 3% Sales Tax in New York City) |
I |
: AN+« o cror s« omr ooy o1 3 4 o St oinge o rol a0 8 5 A s 515 @ s e 60 oo 1 0 W e 00 o 7 570 (o0 ) oot B g S 03 o = o momon @ s o 5010 § I
! |
i Address) M I b o s 3e ela s s b ol s s Tore® B o753 BN b dvb.al 8 B # [ a6 & (e GND & w6 o Bl IT:00 im0 w0 ¥ fome i g & 5 Ao S @ e e L l
I |
I CItY s £ 2 0 = 5§ EHRD Tw G GNSE @ - GIF b uls - SRR [ S (9T ST W Zone Statel M afis i o db. & sl 5834 RGN T4 DENCHE T4 3 =
[}
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color convergence

with a

by
Winston H. Starks
President and Chief Engineer
Winston Electronics Inc.

THE introduction of color television
has created service problems which
require the use of new test instruments
and new techniques. A major portion of
the color service problems are associated
directly with the 15, 19, 21 and 22
inch tricolor kinescopes. These new
kinescopes utilize three clectron guns,
a phosphor screen composed of thou-
sands of tiny dots of red, blue and
areen phosphors, and a shadow wmask
structure  placed near the phosphor
screen. As the three electron beams
sweep back and forth it is required that
thev  pass through the holes in the
shadow mask in a wav that will make
them strike the correct color dots. That
is, the “red beam” must always strike
red phosphor dots, the “blue beam”
must always strike blue dots and the
“green beam” must always strike green
dots. If the beams do not strike the
correct dots then the kinescope is said
to be mis-converged. A color kinescope
which is mis-converged will cause
either a monochrome or a color picture
to have halos of color, sometimes re-
ferred to as color bleeding. Mis-con-
vergence will be most noticeable at
points in the picture which have sharp
changes of contrast. This defect in pic-
ture rcproduction is much the same as
the mis-registration cffects sometimes
seen in  poorly printed multi-color
pictures.

RADIO-TELEVISION SERVICE DEALER e

white
dot- lineatity
génerartor

It will be found convenient to think
of the image on the color kinescope as
being made up of three pictures: a red
picture, a blue picture and a green pic-
ture. The problem of convergence is
simplv one of making the three pictures
superimpose so that there is no over-
lapping of any one color. Actually the
adjustments are not complicated but
they are time-consuming since there are
at least 9 controls which must be set in
the proper order and by the correct
methaods.

Test Equipment for Convergence

It would be next to impossible to ob-
tain a satisfactory convergence  align-
ment by using only the transmitted pic-
ture. A\ blank raster will give no indi-
cation at all of mis-convergence. Since
convergence trouble is shown up best
by sharp. bright points in a picture, it
is evident that a pattern consisting of a
large number of small white dots would

WinjRcmx

WHITE DOT-LINEARITY GENERATOR

Fig. [—White Dot-Linearity Gener-
ator (Win-Tronix Model 160)

FEBRUARY, 1955

be the most suitable pattern for trouble-
shooting and alignment of convergence.
The need for more accurate adjustment
of picture linearity and size controls in
color TV receivers makes it important
that a convergence gencrator also in-
clude provisions for generating vertical
and horizontal bars. If the convergence
adjustments have been thrown far off
their correct settings by a “knob twister”
it may be necessary to use an oscillo-
scope for a part of the convergence
procedure.

The White Dot-linearity Generator

Servicemen who are now receiving
their first color TV service calls are
finding convergence to be one of the
most prevalent scrvice problems. This
is due to the many factors which can
upset convergence, plus the possibility
that convergence can never he quite
perfect in the corners of the screen. The
convergence problem has elevated the
White Dot-Generator to a plate of im-
portance ranking with the multimeter
and the oscilloscope.

A tvpical convergence and linearity
pattern gencrator is the White Dot-
Lincaritv Generator, shown in Fig. 1.
This generator provides a modulated +f
output signal for case of connection to
the TV receiver. The Function switch
gives a selection ol the following:

1. Larce Wrnrre Dors: 10 to 11
vertical rows of dots—lor con-
vergence viewed through a mirror
Calso for linearity and picture size
adjustment).
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2. Swmarr Waite Dots: 15 to 16
vertical rows of dots—for fine ad-
justment of convergence when
viewing kinescope directly.

3. VenrticaL Witk Bans: For hori-
zontal linearity and picture width
adjustment.

4. HorizonTAaL Bars: For vertical
lincarity and picture height ad-
]ustment.

Circuit Description of
White Dot-Generator

The schematic of the Model 160 is
shown in Fig. 2. An if oscillator tube
V101A provides the rf carrier signal
which is tuned from Channel 2 through
6 bv the control C113. The Bar-Dot
oscillator V101B produces the dot or
vertical bar signals, depending on which
components are switched into the cir-
cuit. VI01B operates as a blocking oscil-
lator when producing the dot modula-
tion. It functions as an L-C oscillutor
when producing vertical bar modulation.
These modulation signal voltages are
shaped by the crvstal CR10] before
thev are mixed in the Crvstal Modulator
CR102.

V102B is the 60 cvcle Vertical Syne
Pulse Generator. It is locked in step
with the power line frequency to climi
nate hum weave in the pattern. An out-
put signal from this generator is ap-
plied to the Cryvstal Modulator to give
the dot pattern a 60 cvcle syne pulse.
The Dot Oscillator V10IB is also
locked to a nultiple of the 60 cvele
pulse generator. This arrangement of
interlocked frequencies is necessary to
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< 1000

Fig. 2—Circuit diagram of Win-Tronix Model 160 White Dot-Linearity Gen-
erator which produces patterns for color kinescope convergence or sweep
circuit adjustments. RF carrier tunes from Channel 2 to 6.

taneously by the 15 ke Stabilizer tube
V102A and the 60 cvcle Vertical Pulse
Generator V102B.

reduce vertical dot jitter and  Twm
weave.

In order to provide horizontal svnc,
a small amount ol 15 ke signal is picked

up from the TV receiver through the Applications

power line Cor bv direct pickup with
an external svnc lead) and fed to the
Stabilizer tube V102, which shapes

The Model 160 White Dot-Linearity
Gencrator enables alignment of all color
convergence circuits as well as swecp

circuit adjustment of monochrome and

the 15 ke signal and serves to control
color receivers.

the frequency of the Dot-Bar oscillator
V101B. It is interesting to note that
while V101B is gencerating a dot pattern
composed of a multiplicity of frequen-
cies. it is being synchronized simul- 1.

Special Color TV Applications of
the White Dot Pattern:

Static Convergence by beam mag-
net adjustment,

(a) o

2. DC Convergence test and adjust
ment,

~_ 7 3. Deflection Yoke positioning  for
- § best dvnamic convergence,
GREEN M A | RED 4. Vertical Dynamic Shape adjust

WHITE 0DOT. \*."'"“.k// ment.
\~-~"" PRODUCED WITH A7 5. Vertical Dynamic Amplitude ad-
THREL OevE\fE%SGE’D—/ \ A 4 justment,
Y / (b) 6. Horizontal Dynamic Phase ad
GREEN . justment,
“a 7. Horizontal Dynamic Amplitude
adjustment.

Additional applications  for mono-
chrome or color TV include the adjust-
ment and testing of horizontal linearitv.
raster width, vertical linearitv, raster
height. voke positioning, picture center-
ing and focus.

Preparation for Color Convergence

Fig. 3—The center dot triangle is pictured here to show different conditions

of misconvergence. The position of the color dots in (a) indicates insufficient

dc convergence voltage. Excessive dc convergence voltage is indicated by the

position of the color dots in (b). Both conditions may be due to the improper

adjustment of the dc convergence control. Dotted lines show direction of dot

movement produced by dc convergence control. Beam magnet dot motion
shown by solid lines.

28

Counvergence ol a color TV receiver
may be accomplished by producing a
white dot pattern on the color kinescope
and then  adjusting all of the con
vergence controls in the proper order
to produce a pattern with the minimum
amount ol color fringing on the dots.
Figs. 3 througn 7 illustrate the various
RADIO-TELEVISION SERVICE DEALER e
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MINIMUM CIRCUIT LOADING...

peak to peak
measurement
with input

impedance of

10 megohms shunted
by a capacitance

of only

15 micromicrofarads!

the 980 line

VACUUM TUBE

Other 980 Line Instruments

= Model 980
Model 981 Analyzer
Tubechecker /A\

*66 6o

W i\"‘“.‘”‘"““‘f‘“ P
h‘ 6 '_‘: G ®.-
Model 985— o
Calibrator

Model 983 f
Oscilloscope
|
|

Model 984
Sweep Generator |

FEBRUARY, 1955
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Model 982

VOLTMETER

Here is the most convenient, most versatile and portable
VTVM available. Battery operated, it is completely iso-
lated from spurious response due to stray a-c fields and
circulating ground currents. Accuracy is *=3% d-c,
*+5% a-c RMS, sinusoidal wave form. Impedance 10
megohms d-c; 2.8 megs a-c RMS; 1 meg a-c at 130 mmf
peak to peak; 10 megs at 15 mmf peak to peak with LC
probe.

RANGES :
D-C and Peak to Peak Volts 16 8 40 160 400 800 1600
A-C Volts 16 8 40 160 400 800 1200
Low-C Peak to Peak Volts 16 80 400 1600
Ohms X1Meg X100K XIOK XIK X100 Xi0 X1

(10 ohms center)

Frequency Response—to 300 KC on peck to peck; to 2 KC on AC rms; to

300 MC with RF probe, {available as accessory).

Battery Life — Battery A, Approx. 90 days, 8 hours, easily replaceable. Baftery
B, Approx. | year, 8 hours per day.

For complete details see your distributor, or write for
literature . . . WESTON Electrical Instrument Corp.,
614 Frelinghuysen Avenue, Newark 5, New Jersey,

WESTON
980 line

test equipment
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Fig. 4a—Vertical center row of dots

showing incorrect adjustment of ver-

tical shape [phase) control or tilt
control.

Fig. 4b—Vertical center row of dots

showing correct vertical shape with

incorrect vertical dynamic amplitude
adjustment.

Fig. 4c—Vertical center row of dots

showing correct vertical shape and

amplitude. Adjustment of dc con-

vergence would now converge the
center row of dots.
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(c)

Fig. 5a—Horizontal center row of
dots shewing incorrect adjustment of
horizontal dynamic phase control, or
horizontal tit controls. Compare with

Fig. 5b—Horizontal center row of

dots showing correct horizontal dy-

namic phase [or tilts) with incorrect
dynamic amplitudes.

Fig. 5c—Correct horizontal dynamic
phase (or tilts) and correct horizontal
dynamic amplitude. Adjustment of dc
convergence would now converge the

Fig. 5b. center row.
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Fig. 6a—Symmetrical and equal #ri-
angles in both V. and H. center rows
indicate correct dynamic adjustments.
Unequal corner triangles means mis-
convergence due to yoke.

dot patterns which will be useful in
the alignment and troubleshooting of
convergence circuits.

Before attempting convergence work
the serviceman should make certain

30

Fig. 6b—Following up on Fig. 6a, im-

proved convergence in corners may

be obtained by a better positioning
of the deflection yoke.

that all tubes and components are oper-
ating normally. It would be a great
waste of time to attempt alignment if
poor convergence has developed due to
low anode voltage or a weak horizontal

Fig. 6c—After obtaining the best
possible dynamic adjustment the ap-
plication of dc convergence voltage
should converge all triangles to form
white dots as shown above.

output tube. Then, all sweep circuit ad-
justments should be checked and prop-
erly set. Also, the high voltage should
be measured and checked.

[Continued on page 50]
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the KEY
fo your problem

144

metal-cased

the NEW LOOK in

Dha@st fon

MULTIMETER

o 200000 /D.C. v,
v 20004n /ac. v,

1
b A

F"m@siron co.
$0. PASADENA
CALIF., U.S. A,

VOLTS 1ADD
RANGE/DB

\ 0 23 4 5 >
0 ODB=.1.73V. 5000 LINE ¢/ DB &

POCKET SIZE WITH
WE LEAVE IT T0 YOU

WOULD YOU BUY A PLASTIC-CASED WRIST WATCH . . .

if you could buy the finest movement in a magnetically
shielded metal case?

Phaostron, world famous manufacturer of ENVIRON-
MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili-
tary and Industrial uses introduces a new concept in
Multimeters, This magnetically shielded, metal-cased
555" compares with plastic-cased multimeters as @
fine watch in a precious metal case would compare with
a plastic wrist watch.

The shielded, shatterproof and anti-magnetic case in-
sures continued accuracy and integrity of this instry-
ment for years to come.

Phaostron “*555" Multimeter incorporates more ranges,
including AC current, greater visibility, simplified and
functional controls and the greatest value offered to
date.

See the Phaostron ‘555", note its many outstanding
features, its beautiful satin chrome case, its compact-
ness and light weight, and you will know why

A 47" LENGTH SCALE

AC CURRENT RANGES
SEPARATE RANGE & FUNCTION SWITCHES
ONLY 2 JACKS

COLOR CODED SCALES ARE RED, GREEN, BLUE & BLACK
ACCURACY 3% DC, 4% AC

CARRYING CASE
$4.95

GENUINE LEATHER

o)
2 P ’ -

{ ~ 3
) \ g 2 )
1Y

1 ‘ \\ “gq (.f ’/
L\ N :
) \j, /

555" MULTIMETER

complete with probes and batteries

£

PANEL MOUNTING ADAPTER $1.50

‘“YOU CANNOT BUY BETTER” $39. 95

Manufactured by PHAOSTRON COMPANY e 15] Pasadena Avenue o South Pasadena, Calif., U.S.A.

31

at your PARTS DISTRIBUTOR
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This is your last chance to obtain a

Effective March 1,1955 a 2-yr subscription will cost

— | $2—a 1-yr subscription $1.00

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.

f

o u oA @ N

. Hobbyists and Experimenters.

' ATYPICALISSUE COVERS

e Video Speed Servicing Sys- e New Tubes
tems
e New Test Equipment, opera-
e Rider’'s “TV Field Service tion and application
Manual” data sheets

. e Hi-Fi Installation and service
e Latest TV Installation and

Maintenance Techniques for o New developments, such as
VHF and UHF transistors, color, UHF, etc.

e Auto Radio Installation and

Service o News of the trade

e Service Short Cuts & Shop

e Advanced Data on New Cir-
Notes

cuitry

e Production Changes and field e Explanation of difficult cir-
service data on receivers cuits

|
This order form good only until March 1, 1955.
| RADIO-TV SERVICE DEALER After that date a 2-yr subscription will cost s2.

| Gentlemen: Here is $1.00 for which enter my 2-year subscription. (This rate applies in USA only. Elsewhere add $1 per year)

| Name ... S YT P S e O L ——

I Employed by [INAME 0f fIFmM) e oA

| Firm's DUSIN®SS AAF@SS. . oo oottt eee et et e O e e e g

{ Your Position or Title.. ... B e e e T e e T T e At e :
I Check whether firm is: [ Service Organization or [] Dealer having Service Dept.
| 1f some other type of company describe:... ... o etz s etz i e S S e e e e I

I
| {F STUDENT, Name of School

32 RADIO-TELEVISION SERVICE DEALER e FEBRUARY,

|

|
67 W. 44 St, New York 36, N.Y. 0O NEW O RENEWAL I
| |
|
|
|
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Radio-TV ‘Service Dealer Vides S, Senvicing Ssstemi© Data Sheets

intermittently

What to Do:

Vo4
Y% 12407
VIDEO
Mfr: Andrea Model No. T-VL16 ouTPuT
Card No: ANVLI16-1
Section Affected: Pix
Symptom: Pix smeared and weak ~ } N&F
Cause: Plate load resistor increased in value R30
What to Do: y
Replace: R30 (3.3K)
vie %474
Cc73
183 470 ot 183
H.V. RECT. 1 H.V. RECT.
Mfr: Andrea Model No. T-VL16 1)
Card No: ANVL16-2
an a —_— R90 ;
Section Affected: Raster
Symptom: Blooming
Cause: High voltage string resistors increase R91
in value
What to Do:
Replace: R90, R91, R92 (all 470K) R92
i
V20
62’36 6AL5
DRIVER o
bl e —ch = DETECTOR
Mfr: Andrea Model No. T-VL16 ;
Card No: ANVLI6-3 : Q)
Section Affected: Sound :
|
Symptom: Noise in sound |
|
Cause: Sound discriminator transformer shorts :
]
|
|
|
I

Replace: Sound discriminator {ransformer

RADIO-TELEVISION SERVICE DEALER e FEBRUARY, 1955



Radio-TV Service Dealer Uides Speed Seruicing Systems® Data Sheets

ve3
6X4
LV. RECT.

Mfr: Andrea Model No. T-VL16
@ —_— Card No: ANVLI16-4

Section Affected: Sound

Symptom: Loud hum in sound

Cause: Open or leaky output filter condenser
988 What to Do:

Replace: C98B (30 uf)

V108
12 65N7

VERT. 0SC.
) Mfr: Andrea Model No. T-VL16

Card No: ANVLI16-5
Section Affected: Raster

Symptom: No vertical sweep

=y
—

Cause: Shorted primary to secondary of vertical
blocking transformer

What to Do:

Replace: T6 vertical blocking transformer

V108
6SN7
VERT. OSC.

Mifr: Andrea Model No. T-VL16
Card No: ANVL16-6

Section Affected: Sync
Symptom: Horizontal frequency drift
Cause: Leaky coupling condenser
What to Do:

Replace: C55 (.002 uf)

15
MEG.

RADIO-TELEVISION SERVICE DEALER e FEBRUARY, 1955



Mfr: Arvin Chassis No. TE 276
Card No: AR276-1
Section Affected: Sound

Symptom: Buzz in speaker with volume control
at minimum

Reason for Change: Reduce vertical syne pickup
through chassis

What to Do:

Remove: Ground side of C178 and connect
to junction of T-111 and R200 (1K)

Mfr: Arvin Chassis No. TE 276
Card No: AR276-2
Section Affected: Sync

Symptom: White horizontal band at top of pix,
and touchy vertical hold

Reason for Change: Damp out parasitics

What to Do:

Add: 2.2 meg resistor across primary of T110

Radio-TV Service Dealer Uidea Speed Servicing Systemsi© Data Sheets

6\;12 TN
VERT. QUTPUT
y,
-
]
Connect i
Here = <*\
—l
T = )
00 Break
Here
vi2B
VERT. BLOCK Y, 6SN7
0SC. TRANSFORMER VERT. OSC.
| AND DISCH.
Connect ¥
iy T110

RADIO-TELEVISION SERVICE DEALER e

(vertical blocking oscillator trans-
former)
Connect
V12A 0.47,Uf
Y, 6SNT =(
A.G.C. AMR

Mfr: Arvin Chassis No. TE 276 \/\/\N\/\/\/\/"“
Card No: AR276-3 R157

Section Affected: Sound
Symptom: Buzz in sound on strong signals

Reason for Change: Circuit improvement

What to Do:
Replace R157 (120K) with 75K resistor

FEBRUARY, 1955
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Radio-TV Service Dealer Video Speed Seruvicing Systemi® Data Sheets

vir7
6866
HORIZONTAL OUTPUT

Mfr: Arvin Chassis No. TE 276
Card No: AR276-4
Section Affected: Raster

Symptom: Intermittent high voltage — R224
(5.6K) overheats

Cause: Resistor overloads
What to Do:
Replace: R224 (5.6K-2W) with 5.6K-5W

_-~~POWER
VI TRANSFORMER
R194
Mfr: Arvin Chassis No. TE 276
R195 1.8K 850 Card No. AR276-5
f Section Affected: Sync
650 650 . .
Symptom: Poor horizontal and vertical sync and
age
= Cause: Resistors increase in value
+- What to Do:
N y v Replace: R194 and R195 (both 6.8K)
—57V. +110 V. Y
—124 V. +224 V.
V8
6AG5
3rd. PIX I.F,
Gt Mfr: Arvin Chassis No. TE 276
IL Card No: AR276-6
Section Affected: Pix
Symptom: Video overload on normal contact
control setting
8.2K Cause: Leaky coupling condenser

What to Do:
Replace: CI145 (33 puf)

RADIO-TELEVISION SERVICE DEALER e FEBRUARY, 1955
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Cm{lpar/ison
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ITII the advent of television,

servicemen were confronted for
the first time with measuring ac volt-
ages, other than sine waves. Up to that
time, the onlv ac voltages that were
measured were audio and power line,
and the peak to peak value was of little
consequence. However, if it were re-
quired, it could have been easily de-
rived by multiplying the rms voltage by
2.828. The rms voltage is merely meas-
ured with an ac meter. Signals and
wave forms encountered in television
receivers normally are not sine waves
and cannot be measured by this simple
device. Let us see why this is true.

In Fig. 1A is a square wave, such as
would represent the synchronizing
pulses in a TV receiver. If they measure
100 volts peak to peak, the average
voltage would read somewhere around
5 volts due to the larger time duration
between recurrences. In Fig. 1B the
same pulses appear with little time
duration between them. If these pulses
were read on an ac meter, they would
register approximatelv 40 volts. Both
pulses represent the same driving volt-
age on a vacuum tube (such as a sync
separator), and, therefore, only the peak
to peak value is of any signihcance.
Most television manufacturers realize
the importance of peak to peak measure-
ments, and they list the peak to peak
value beside the wave form on their
schematic. Others list the wave forms

RADIO-TELEVISION SERVICE DEALER e

by
R. H. Bowden

and peak to peak measurements sepa-
rately in their service literature.

Gated sync separators, gated age cir-
cuits, and gated circuits in color TV re-
ceivers present a problem to servicemen
who do not have a definite method of
measuring peak to peak voltages and,
therefore, many hours are spent chang-
ing parts when the waveforms are of
the proper shape, but their amplitude is

5VOLTS
—_ AVERAGE

(A)

40 VOLTS
LA VERAGE

(8)

Fig. |IA—Waveform with long dura-

tion between recurrences. Fig. 1B—

Waveform with short duration be-
tween pulses.

not known. The gated age circuit shown
in Fig. 2 is a typical example. If either
the grid or plate waveform are of in-
sufficient amplitude, the developed age

FEBRUARY, 1955

“pEAN .10~ PEAK’
co;.-PARISON METER

X190

Fig. 4—Peak-To-Peak meter con-
nected to oscilloscope.

Service Instruments Co.

Meter

voltage will be inadequate and if ampli-
fier overloading will result. This usually
causes bending of the picture due to
sync pulse clipping in the video ampli-
fier. This circuit functions as follows:
A driving voltage on the 6AU6 pentode
tube is developed across the 3.9K video
amplifier load resistor. This video wave-
form measures approximately 40 volts
pcak to peak. A grid bias of approxi-
mately 30 volts is also developed across
the video amplifier load resistor. Sub-
tracting the 30 volts de from the video
waveform of 40 volts, we deduce that
the grid is being driven positive for the
remaining 10 volts. If cut-ofl voltage on
the tube is negative 3 volts, plate cur-
rent would begin to flow at a point
13/40ths of the way down from the
top of the driving waveform or at about
the sync pulse level.

It is desirable to develop age voltages
during retrace time only so that noise
pulses appearing between sync pulses
do not develop a fictitious age in fringe
areas. Therefore, the platc does not
have a conventional dc voltage applied
but, rather, a peak voltage which is de-
veloped during the retrace period in the
horizontal output circuit. I[ this plate
voltage is low in amplitude, the effect
is the same as lowering B plus in a con-
ventional amplifier. Since a dc meter
cannot be used to determine the plate
voltage, a peak to peak device must be
used.
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Peak to peak voltages can be read in
a number of ways. A simple peak read-
ing age circuit can be constructed such
as shown in Fig. 3. Condenser ClI
charges to peak value and remains near
peak as long as the RC time constant
of CI and R1 is many times the pcriod
of the waveform. The difhculties aris-
ing from this circuit are that the com-
ponents must be very large for 60 cycle
measurements, and that the loading on
tuned circuits is prohibitive and that
an expensive dc meter must be used.
Another disadvantage is that waveform
trouble shooting is normally done with
an oscilloscope and it becomes cumber-
some to change from the scope to the
peak reading device as the trouble is
being traced in the cireuit.

A verv pracricnl system is the “Com-
parison Svstem” emploving the oscillo-
scope and a calibrated waveform which
can be compared in amplitude to the
unkown. This procedure consists of
viewing the television waveform on the

c1

10
VIDEO
LEAMR

D.C. METER

Fig. 3—Simple peak-reading circuit is
shown in above figure.

oscilloscope and adjusting the vertical
gain control of the scope until it flls
a determinced height. If a scope graph
is handy, merely fill two or four divi-
sions of it with the waveform. If it is
not, the scope screen can be filled from
top to bottom, provided the measured
waveform is of sufficient amplitude.
Two lines can be marked on the scope
with a wax pencil with good results.

FROM
VIDEO

AMPLIFIER J
,é

3900401
LOAD
RESISTOR

O 150V.

CONTROLL-
ED TUBES

Fig. 2—Typical gated-agc circuit.

Next, disconnect the TV set and ap-
ply a known voltage, such as the power
line that has been mcasured. When the
line voltage mcasures 117 volts ac on
an ac meter, its peak to peak value can
be calculated to be 117 x 2.8 or 328
volts. Naturally, this docs not serve too
well for comparing voltages ranging
from 1 to 50 wvolts such as are en-
countered in television receivers. The
line can be calibrated by using an iso-
lation transformer and potentiometer to
prov1de the lower voltages. In laboratory
equipment, this is done For accurate
measurements and to prov1de constant
output, the 60 cvcle waveform is
squared by two clipping stages and,
thus, the output is nearly a square wave
rather than a sinc. Since this accuracv
is not required for service work, a cali-
brated line voltage waveform will do
the trick and costs much less.

The procedure described in the pre-
ceding paragraph is the method em-
ployed in the peak to peak comparison
meter shown in Fig. 4. This is also
the same procedure emploved in some
new scopes with peak to peak measure-
ments. It is only necessary to secure the
meter to the vertical terminals of the
scope with the two brackets provided.
Connect the leads that were previously
used with the scope to the terminals
marked “INPUT.” When the meter
is turned off, the leads are connected
straight through. There is no need to

RN

—a \

ADJUST —
VERTICAL GAIN
FOR

ANY HEIGHT

e /AT

ADJUST
PEAK-TO-PEAK f—— \

METER QUTPUT

FOR
SAME HEIGHT
AND
READ METER

7

Fig. 5—Measuring peak-to-peak voltages by comparison method.

38
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ever disconnect the peak to peak meter;
merely switch it off when measure-
ments are not being taken. When it is
turned on, a calibrated sine wave volt-
age appears on the scope. Merely adjust
this voltage to the same height as the

% Xt
swas
ON
Swi8
INPUT ouTPuT
———
OFF-3COPE

=t

Fig. 6—Schematic diagram of Senco
peak-to-peak comparison meter. Note
simplicity.

unknown waveform and read the peak
to peak measurcments directlv. Sec Fig.
5. This meter has excellent accuracy.

The Peak-to-Peak Comparison Meter
has two ranges: O to 10 and O to 100.
When measuring voltages over 100
volts, merely uhust the peak to peak
meter output for 100 volts peak to pe&l\
and determine the number of times
larger the unknown waveform is than
the 100 volts. In other words, if it
were four times the height, it would
be 400 volts peak to peak.

Much time can be saved in servicing
by using an oscilloscope and peak to
peak 1'eadm(7 device. A few new scopes
have added these measurements but they
constitute a very insignificant percentage
of the scopes in use.
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TV FIELD SERVICE
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National Television
Servicemen’s Week

HIS vear TV servicemen have a

publicity and merchandising oppor-
tunity of a magnitude previously con-
sidered impossible by the television
servicing industrv. During the week
of March 7-12, dealers and service tech-
nicians throughout the country will be
putting their best foot forward with
the American public as the industry
celebrates “National Television Service-
men’s Week.” The event is being spon-
sored by the Tube Division of the Ra-
dio Corporation of America. It has been
registered officially with the Chamber of
Commerce of the United States.

The event reflects a sincere commen-
dation to dealers and service technicians
for their technical proficiency and con-
stant]y increasing commercial stature.
RCA is keynoting the event nationally
bv going on record publically with a
‘Tribute to the nation’s television ser-
vice technicians for their tremendous
accomplishiment in installing and ser-
vicing the 30 million TV sets now in
active use.” RCA will use a heavy sched-
ule of television and spot radio to build
up the event nationally, and in the
March 7th issue of LIFE magazine,
that company is sponsoring a full-page
advertisement to herald the opening of
National Television Servicemen’s Week.

Just think of the manv possible fac-
ets of local neighborhood activities
where servicemen and dealers can use
their talents to bring the full effect of
this national promotion to bear in de-
veloping public interest, understanding
and acceptance of the important role
thev play in bringing the popular mec-
dium of home television entertainment
to the community. Their energy and
diligence are the only limits to the suc-
cess they can obtain locally in partici-
pating in this promotional event. This
is the perfect opportunity for them to
step up their public relations eflorts.
This may be done by approaching the
local newspaper with items of interest
concerning National Television Ser-
vicemen’'s Week; offering to make brief
test equipment demonstrations before
local clubs and groups; and preparing
interesting in-store displays and exhib-
its. This is a chance to take a well-de-
served bow.

The RCA Tube Division has pre-
pared an excellent sales promotional
plan with which to back up this pub-
licity and promotion drive. To keynote
the program, they are offering an Elec-
tronic Statuette as the symbol of Na-

RADIO-TELEVISION SERVICE DEALER e

A TRIBUTE TO THE NATION'S
TELEVISION SERYICE
TECHNICIANS FOR THEIR
TREMENOOUS ACCOMPLISHMENTY
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tional Television Servicemen’s VWeek.
This striking figure will receive such
promotion as to become a powerful TV-
Service salesman.

This gleamingly handsome repre-
sentative figure is boldly carved in stark,
modern lines and durably cast in a
solid, golden material. With his hands
stretched above his head, he supports
the orbits of the electron, dominated
dramatically at their center by an RCA
Electron Tube. On the base, under the
monogram signature of RCA, there is
a tribute to the nation’s service tech-
nicians.

Here’s a great, new and easily iden-
tifiable television service symbol which
will serve to instill immediate consumer
recognition of the TV service shops in

which it is displayed.

Special Participation Awards

To encourage aggressive service-deal-
er participation in National Television
Servicemen’s Week, RCA has posted
eight Special awards of complete sets of
RCA Test Equipment for Color TV
Servicing worth $1337.00 which will
be offered for the most interesting and
original dealer participation in the
event during the week of March 7 to
12. To qualify for the award, the deal-
er merely prepares a statement ol 50
words or less describing how he pro
moted and publicized the event in his
area. Any relative photographs, news-
paper ads or clippings concerning par-
ticipation in National Television Ser-
vicemen’s Week may be attached to
this statement which should be entered
on an official entry form and counter-
signed by the RCA Distributor Sales-

man.

Backed by Promotional Materials

To bring the important story of the
television service industry to the Ameri-
can public forcefully during National
Television Servicemen’s Week, RCA
has prepared some excellent supporting
sales promotional materials.

The Service Dealers’ participation
in National Television Servicemen’s
Week in his community can build new
stature for his television service busi-
ness. It will help him enjoy greater
public acceptance and recognition, it
will increase his sales and service busi-
ness, identify his store or shop with a
full-pledged national consumer pro-
moton,
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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 Firmn letterheads will
be considered and answered. Please indicate make. model, and chassis

anmbhber of receiver.

Motorola TV—
Repeated 25BQé6 Burnouts

Dear Mr. Answer Man:
A Motorola TV chassis has required

a number of 25BQ6 horizontal output
tubes to be replaced because of open
filaments. This tube type has failed in
this manner more frequently than
should have occurred. I have put in
three new 25BQ6 tubes in the past
couple of weeks and the customer feels
that I am not servicing the receiver
properly. Is there any particular cause
of this repeated failure and if so what
can I do to correct it.

T. F.

Los Angeles, Cal.

5806 12BH7
12SN7

2
1244y

Lz /

ON-
OFF >
SW.

= 2516 6086
005 uf e
CERAMIC | “ADD this

1 Condenser
Fig. |—Partial filament circuit of

Motorola Chassis TS-326. Adding a
.005 uf ceramic condenser will protect
tubes from flashover.

Most probably the continued failure
of the 25BQ6 tube filaments is being
caused by pulses arcing over in the
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12AX+ damper tube between cathode
and filament. The pulses at the cathode
circuit of the damper *may flash over
instantaneously to the filament of the
tube and thereby appear on the fila-
ment line.

As shown in Fig. 1, by adding a .005
uf ceramic condenser at pin 7 of the
12AX7 damper tube any pulses that
may appear at this point will be short
circuited to chassis ground, thereby by-
passing the filament string.

Also, it might be a good idea at the
same time to put in a new 12AX4
damper tube because it is very likely
that this tube is breaking down between
filament and cathode.

Stromberg Carlson Model 24-
24AP4 Cathode to Filament Short
Dear Answer Man:

A Stromberg Carlson Model 24 re-

ceiver using a 24AP4 picture tube on

my test bench has no control over the
brightness. The full raster and picture
is there all the time and in checking I
found that the filament of the picture
tube is shorted to the cathode internal-
lv. Do you suggest using a filament
booster with the picture tube so that the
tube can be used without the customer
having to buv a new one?

J. C.

Chicago, 111.

There are two types of flament
boosters that can be purchased. One
tvpe uses an autowinding design which
would be of no value in this case be-
cause the cathode and filament of the
picture tube would still have a de path
to ground. The type that is needed has
a secondary winding to the transformers
which will provide the dc isolation nec-
essary.

However, it would not be desirable to
operate the filament of the 24AP+ pic-
ture tube at 9 to 10 volts as provided by
most filament boosters. This voltage
can be reduced to the normal voltage of
6.3 volts by placing a 5 ohm resistor of
at least 2 watts in series with one lead
from the flament booster secondary
winding as shown in Fig. 2.

Of course, separate small filament
transformers are available that can also
serve this purpose. The input to these
transformers is 115 volts and the out-
put is the desired 6.3 volts.

However, there is a simple method of
adopting this Stromberg Carlson model
24 TV receiver to accommodate the
shorted picture tube. The power trans-
former, T1, uses a separate winding
for the filament voltage to the video
amplifier, lst sync clipper and keyed
age amplifier tube. Neither side of this
filament line is grounded and it will
therefore be suitable for operating the
picture tube under the shorted condi-
tions. There will be no dc path to chas-
sis to short the cathode voltage applied
by the brightness control.

One additional change is necessary to

Continited on page 53)

FILAMENT
BOOST TRANSFORMER 70
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SOCKET
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voltage to 6.3 volts

Inserted to reduce filament

FILAMENT
BOOST TRANSFORMER
( Auto-Transformer Type)

l

70 T0
CRT, PIX
CABLE TUBE
FROM SOCKET
CHASSIS
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_——————

Fig. 2—Two types of filament boost transformers are shown above.
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MODEL

he ///C" P]?L”[J’Iﬂzf ‘ '

nd ELECTRONIC OHMMETER

Complete wufh 3-way Universal

| Peok to Peak Voltage Ranges to 3200 volils

The Model 88 is a compact, wide range YTVM-Ohmmeter, for
modern electronic circuit checking in the laboratory, on the
production line and for general service-maintenance.

i
8 2D 2.4 2,

Th o128 32 Qy.zv RUS.
MopeL 88 3.2V PP

YTVYM

GLEMDALE, L1, NY US4

Its many advanced features include specially engineered Peak-
to-Peak voltage ranges which afford a new high in P-P reading
accuracy of pulsed wave-forms encountered in Color or Mono-
chrome TV and similar applications.

el : THE MODEL 88 PROVIDES
—rr\ 7 DISTINCTLY SEPARATE FUNCTIONS

w00 ([ 40 SELECTED, WIDE-SPREAD RANGES

.__/ | \—n-uﬂi

1 2 TRUE-ZERO-CENTER DC VOLTAGE RANGES. Eliminates need for fest
lead reversal or polarity switching:  Constant 2624 Megohms input
resistance. 0 1.2 6 12 60 300 *1200 volts.

p 5 ELECTRONIC OHMMETER RANGES. Covers wide range of resistance
values encountered in modern electronic circuits, AM-FM-TV:
0—-1000—10,000 ohms. 0—1~100—1000 Megohms.

» 6 (=) MINUS DC VOLTAGE RANGES: (Left-Hand-Zero) constant 134
Megs. input resistance. 0—1.2—6—12—-60-300—1200 volts.

p 6 (+) PLUS DC VOLTAGE RANGES: (lLeft-Hand-Zero) constant 13Y,
Megs. input resistance. 0—-1.2—6—12—-60—-300—1200 volts.

» 6 HIGH IMPEDANCE RMS AC VOLTAGE RANGES:
0—1.2—6—12—-60—300—1200 volts.
input Characteristics: Up to 60V Range: — 3 Megohms, 90 mmfd.

. . . 300V R = 1M hm, 70 fd.

M}(\]DEL 88: complete with detac.hable AC line cord, mtel:nal 1200V Rz:g::_“Mzgzh:s, 67::“‘

ohmmeter battery, 3-way coaxial .VTVM‘ probe& and detc:lle”d » 6 HIGH IMPEDANCE PEAK-TO-PEAK AC VOLTAGE RANGES:

operating manual. Over-ali case dimensions 5% x 7 x 31 Engineered for more accurate measurement of symmetrical and
Net Price $69.75 pulsed voltages:  0—3.2—16—32—160—800—3200 volts.
Input Characteristics: Up to  160Y Range: — 6 Megohms, 90 mmfd.
800V Range: — 1 Megohm, 70 mmfd.
3200V Range: — 4 Megohms, 67 mmfd.

ACCESSORIES FOR THE MODEL 88

RF-10A High Frequency vacuum tube probe .. ... $14.40 net
T¥-8 60 Kilovolt safety probe.. ... .. 14.75 net p 5 SPECIAL HIGH FREQUENCY PROBE RANGES: Extends AC RMS read-
S$T-1  Snop-on foldaway tilt-stand .. 1.00 net ing facility to 300 Mc. with minimized circuit loading:

0—1.2—6—12—-60—-300 volts RMS. (Requires optional PRECISION
RF-10A HF Probe). Probe input capacity: — approximately 5 mmfd.

o ONE UNIVERSAL, COAXIAL AC-DC VIVM PROBE serves all functions

WILL COLOR TELEVISION MAKE
PRESENT TEST EQUIPMENT OBSOLETE?

THE ANSWER IS NO! There is nothing in Color TV that will
nullify good present-day monochrome equipment or render it
obsolete. It will create even more uses for the PRECISION
instruments you have always owned.Color servicing will merely
require one or two special-purpose instruments . . . which you can
rely on PRECISION to produce at the proper time . . . when
field requirements are clearly defined.

As for V.T.V.M.”s — a volt is a volt, an ohm is an ohm and
a mil is a mil . . . whether it is being measured in color
TV, monochrome or plain ordinary radio!

i
%

o
N\
Merep of pREC®

other than high frequency probe ranges.
o PEAK-TO-PEAK “RE-SET” PUSH-BUTTON for rapid “zero” return of

special, electronically damped test circuit.

® LARGE 5% " RUGGED PACE METER: 200 microamperes sensitivity, =2%

accuracy. Manufactured in PRECISION’S own modern meter plant,
® 1% MULTIPLIERS and SHUNTS: wire-wound and deposited-film types.
o CUSTOM-MOLDED PHENOLIC CASE and PANEL: Compact, efficient,

laboratory instrument styling.

PI!(ISION

\\f? PMC]&I”NAppurclus Company, Inc.

70-31 84th STREET, GLENDALE 27, L. I, N. Y,

Export Division: 458 Broadway, New York 13, U.S.A. Cables: Morhanex
Canada: Atlas Radio Corp., Ltd.,, 560 King Street W., Toronto 28
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celling and

servicing

T ';r&dw .

by Clifford P. Shearer

Director of Advertising
Radio Merchandise Sales, Inc.

ODAY . . . right now . . . profits

that should be going to the service-
man and service dealer are going down
the drain. The reason for this is that the
tremendous potential market for an-
tenna rotator sales has been, and still
is being overlooked.

You may or mav not know of certain
new developments that make antenna
rotators economically acceptable and
practically necessary. In anv event the
following facts should point up that
the time is ripe and readv for rotator
installations.

What o Rotator Does

To begin with, an antenna rotator
directs an antenna so that it produces
the sharpest clearest possible TV pic-
ture. Since the clearest possible picture
is the desire of every TV set owner
then it logically follows that an antenna
rotator is the piece of TV equipment so
necessary to every IV set owner. This
bit of logic makes sense . . . and what’s
more it makes profit sense.

Sales Areas

There are millions of people who
now reside in heavily populated areas
who are plagued with poor reception
because of blocked signals. In such
cases a reflected signal in a particular
direction will often provide satisfactory
reception, With an antenna rotator such

as the Rotor Queen bv BMS, these
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people can now ¢njoy reception they
never thought possible.

In order to perform to their best
ability antennas should be oriented
towards the incoming TV signal. How-
ever, there are ever so many multi-signal
areas where the signals arrive from
different directions that a permanently
oriented TV antenna cannot possibly
provide maximum picture reception on
all stations. As a rule the antenna is
adjusted to a “mean” direction, for the
various incoming signals. In anv cvent,
the set owner has to make a choice on
what he will have to do without! This
should not be the case. The customer,
and he now can become your customer,
does not buy an expensive TV set to
conmrpromise on reception. Ile wants the
best, and in this case the best can be
had for just a few extra dollars.

Color

With the advent of color television
the need for an optimum operating an
tenna system has been spotlighted. Pos-
siblv a ghost-distorted picture on 4
black and white set could be tolerated
... but a ghost on color TV is almost
intolerable. Not only that, but in areas
where color signal reception is poor it
is very easy to lose the color signal.
Therelore, a rotator is an added item of
insurance in this direction.

Selling Rotators

Merchandising antenna rotators for
profits is no different than the merchan-
dising of any other saleable product.
The sale of the items is just dependent
on the initiative of ecach individual
scrviceman and service dealer. The fol-
lowing are just a few of the many ways

RADIO-TELEVISION SERVICE DEALER e

you can merchandise antenna rotators
for profits:

When demonstrating a new TV set
to a prospective customer try and sell
a complete package . . . set plus antenna
plus rotator. Chances are your customer
has never heard of a rotator. Herc's
where merchandising enters the pic-
ture. You should have hooked up in
vour shop two separate antenna installa-
tions. One, a permanent installation
and the other a rotator with antenna
installation. By demonstrating . . . by
showing the customer the values of
this completed package . . . by con-
vincing the customer that the ultimate
in picture presentation is due him . . .
in this way can you add profits to your
business.

Another suggested way of merchan-
dising antenna rotators is by having
onc set up on top of a floor set. The
browsing customer can himself try ...
watch . . . and convince himself of its
merit. Chances are when handled cor-
rectly vou can turn this shopper into a
potential customer.

Perhaps vou have been called to in-
stall an antenna, or perhaps to repair a
present installation. Take a rotator along
with vou and try and sell its merits
and plus performances to vour custom-
ers. Show them what they are now
getting convince them of what
they can get. Since theyv are interested
in top pertormance which is evident by
their service call to you, a bit of sales-
manship on vour part may turn this
customer into a rotator customer. Keep
in mind that a successful rotator instal-
lation may bring you many more cus-
tomers. The reason for this is that
visitors to the home in which the rotator
has been installed will be sold on the
same unit by its actual performance and
by the set owner. The proof of top
grade viewing is on view to them.

You can devise many manyv more
ways of selling rotators. These have
been just a few suggested methods.
However, the most important thing in
selling antenna rotators is that vou . .
the serviceman or service dealer must
he convinced of the merits and per-
formance of rotators.
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Superior’s new |
Model 670-A

A COMBINATION VOLT-OHM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS
SPECIFICATIONS: ADDED FEATURE:
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts T
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts Built-in ISOLATION TRANSFORMER
OUTPUT VOLTS: C to 15/30/150/300/1,500/3,000 Volts reduces possibility of burning out
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes meter through misuse.
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms
CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. (Good-Bad scale The Model 670-A comes
for checking quality of electrolytic condensers.) house, in a rugged
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 crackle - finished steel
Megohms cabinet complete with
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries test leads and operat- NET
DECIBELS: —6 to +18 +14 to +38 +34to +58 ing instructions.

Superior’s new ‘
Model TV-11 T“

% Tests all tubes, including 4, 5, 6, 7, Octal, Lock- % Free-moving built-in roll chart provides complete

in, Pcanut, Bantam, Hearing Aid, Thyratron Mini- data for all tubes.

atures, Sub-miniatures, Novals, Sub-minars, Prox- % Newly designed Line Voltage Contro! compensates

imity fuse types, etfc. for variation of any Line Voltage between 105
* Uses the new self-cleaning Lever Action Switches Volts and 130 Volts.

for individual clement testing. Because all ele- * NOISE TEST: Phono-jack on front panc! for

ments are numbered according to pin-number in plugging in cither phones or external amplifier

the RMA base numbering system, the user can will detect microphonic tubes or noise duc to

instantly identify which “element is under test. faulty elements and loose internal conncctions.

Tubes Kaving tapped filaments and tubes with

filaments terminating in more than one pin are
truly tested with the Model TV-11 as any of the

i 1 i iti The model TV-11 oper-
E]lcncse;rsnaaryy- be placed in the ncutral position when The models 130’ Volt 50

) % The Model TV-T1 does not use ony combination | SYelssA/C: ComesTonsed
type sockets. Instead individual sockets are used rubbed oak cabinet com-
for each type of tube. Thus it is impossible to plete with portable cover

3 ——
EXTRA SERVICE—The Model TV-11 tion type oscillator incorporated in this
may be used as an extremely sensitive model will detect leakages even when
Condenser Leakage Checker. A relaxa- the frequency is one per minute,

THE NEW
MODEL G
TV-50

A versatile all-inciusive GENERATOR which provides ALL the outputs for servicing:
A.M. Radio + F.M. Radio + Amplifiers - Black and White TV . Color TV

damage a tube by inserting it in the wrong socket.
NET

7 Signal Generators in One! L Bar Generator
1# R. F. Signal Generator for A.M. 1” Cross Hatch Generator
1 R. F. Signal Generator for F.M. 1” Color Dot Pattern Generator
1 Audio Frequency Generator 1 Marker Generator

R. F. SIGNAL GENERATOR: VARIABLE AUDIO FREQUEN- B‘AYR_ GENERATOR: The Model
‘The Model TV-50 Genometer pro- CY GENERATOR: In addition to I'V-30 projects an actual Bar Pat-

vides complete coverage for A.DM. a fixed 400 cycle sine-wave audio, tern on any I'V Receiver Screen.
and  F.M. alignment. Generates the Model TV-50 Genomeler pro- Pattern will consist of 4 to 16
Radie Frequencies from 100 Kilo- vides a variable 300 cycle to horizontal bars or 7 to 20 verti-
eyveles to 60 Megacycles on funda- 20,000 cycle peaked wave audio cal bars.

mentals and from 60 Megaceyeles to signal,
180 Megacycles on powerful har-

monics.
CROSS HATCH GENERATOR: DOT PATTERN GENERATOR (FOR MARKER GENERATOR: The Model THE MODEL TV-50
The Model TV-50 Genometer will COLOR TV) Although ycu will be TV-50 includes all the most frequent- comes ahsolutely complete
projec. a cross-hateh pattern on able to use most of your regular stand- 1y needed marker points. The follow- with shielded leads and
any TV picture tube. The pattern ard equipment for servicing Color TV, ing markers are provided: 189 Ke., operating instructions.
will consist of non-shifting hori- the one sddition which is a "‘must’’ is 262.5 Ke., 456 Ke., 600 Kc., 1000 Only e T
zontal and vertical lines interlaced a Dot Pattern Generator. The Dot Pat- Ke., 1400 Ke., 1600 Ke., 2000 Kc., ]
to provide a stable cross-hateh tern projected on any colar TV Re- 2500 Ke., 8579 Ke., 4.5 Me., 5 Me,,
effect. ceiver tube by the Model TV-50 will  10.7 Me., (3579 Kc. is the color bursi NET
enuhle vou to adjust for proper color frequency.)

convergence.

SHIPPED ON AP
NO MONEY WITH ORDER

Try any of the above in-

a. D&
MOSS ELECTRONIC DISTRIBUTING CO., INC. )
struments for 10 days before | pepy p.102, 3849 Tenth Ave., New York 34, N. Y. Name

ou buy. If sat- |

yf . t;[ co:lnpilet?]y gat I Please send me the units checked. I agree to pay down payment with- |

isfied en send down pay- in 10 days and to pay the monthly balance as shown. It is understood Address |
ment, and pay balance as in- I there Witl}:l be no ﬂnancehlnme&'est (I)r any{ other ch::}rgeaéogroﬂdedhtlj sgn? |
jes L my monthly payments when due. It is further underst that_shoul

dicated on coupon. No In I fail to make payment when due, the full unpaid balance shall become |

terest or Finance Charges immediately due and payable. City et - Zone State -
A ! . . .

‘:‘.krf A If not completely | — yoyge) o704 Total Price $28.40 Model TV-11 ... . Total Price $47.50 Model TV-50 Total Price $47.50 |
satisfied return unit to wus, | [ [$7.40 within 10 days. Balance $3.50 $11.50 within (0 days. Balance $6.00 $11.50 within 10 days. Balance $6.00 |
no e«planation necessary. ' monthly for 6 months. monthly for 6 months. monthly for 6 months. |
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Trio Rotator

Trio Manufacturing Co., Griggs-
ville, Ilinois, has just announced
the new TRIO ‘“‘Aristocrat” TV ro-
tator. The control unit is entirely
new — both in design and appear-
ance. A new, large illuminated in-
dicator dial is the only visual indi-
cation that this is a rotator contro!
unit. There are no knobs or switches
on the front to mar the appearance
of the ultrasmart, tip-proof cabinet :
the on-off switech and directional
switch are located on the rear panel
'l the eabinet.

Clarostat Control

By reducing the basie design of
the 1-21/82” dia. wire-wound con-
trols, a 1%" control is announced
by Clarostat Mfg. Co., Inc., Dover,
N.H.

Designated as Series 43¢, this new
version is distinguished from the
previous Series 43 by an improved
wiper arm that contacts the edge
rather than the side of the resist-
ance winding. This contact allows
higher resolution, more intricate
tupers and closer {olerances.

JED Color-Tenna

JFD  Manufacturing Company,
4101 - 16th Avenue, Brooklyn, New
York, announces a new “Color-Ten-
na’ VHF-UHF indoor antenna mod-
el TA150. The UHF center section
is adjustable in length allowing it
to be accurately resonated to the
desired UHF signal; in other switch
positions, the same adjustable center
section acts as a variable stub on
VHF, balancing the signal and can-
celing unwanted reactances. At the
same time, the stub matches the im-
pedance of the antenna to the trans-
mission line and set tuner.

Channel Master ALUMast

The introduction of a line of
aluminum TV masting has been an-
nounced by Channel Master Corpora-
tion, Ellenville, N.Y. Known as
Al.UMast, the new masting is made
in a wide variety of sizes, in both
telescoping sections and straight
lengths. Its light weight, 1% that of
;teel, makes it easier to handle, and
permits one-man installation in
cases where this would not be pos-
sible with muasting of heavier mate-
rial. Aluminum can never rust, and
the eonsumer is permanently pro-
tected against the possibility of rust
streaks staining his home.

Hycon Oscilloscope

The Hycon oscilloscope, Model
617, by Hycon Mfg. Co., 2961 E.
Colorade St., Pasadena, incorporates
a specially designed 3” tube, deliver-
ing a full 3” undistorted trace from
edge to edge. Specifications include
1.5 MC bandpass (plus or minus 1
DB, vertical amplifier), high deflec-
tion sensitivity (.01 V/RMS per
inch), internal calibrating voltages,
and edge lighted bezel.

Granco Coaxial-Tuned FM Set

A complete FM set no bigger than
the usual table-model radio and in
the same price class, is announced
by Granco Products Ine., 36-17 20th
Ave., Long Island City 5, N. Y. De-
spite compactness and low cost, the
Granco Model 610 FM radio, with
self-contained antenna, purportedly
gives fine FM performance. The
plastic cabinet is available in wal-
nut, blond or ebony. The horizontal.
ly-slotted slightly conclave panel
mounts two control knobs.

Walsco “Eye Level” Display

A new, modern merchandising
display for the Walsco 99 Line of
hardware and chemicals has just
been introduced to the trade. The
display houses the entire 99 line at
eye level. Stock is kept in sliding
drawers, completely covered and
free from dust. Kach drawer has
automatic feeding with individually
spring loaded tracks. When one box
is removed, the others slide forward
automatically. For info, write Wals-
co Electronies, 8225 Exjposition, T.os
Angeles, Calif.

Taco “'Shark’ Antenna

Technical Appliance Corporation
Sherburne, N.Y., announce develop-
ment of a new twelve channel VHF
antenna. The new antenna, devel-
oped with an eye to the requirements
for color reception, is specifieally ap-
plicable to areas receiving a number
of VHI® channels, both high and low
hand. The Shark is a twelve chan-
nel, 2 through 6, antenna with em.
phasis on the low-band channels, and
provides UHF reception in primary
service areas.

University BLC

University Loudspeakers, Inc., %0
South Kensico Avenune, White Plains,
New York, announces a new {ull
range weatherproof coaxial loud-
speaker, Model BLC; which meas-
res 2214”7 in diameter with a depth
of only 9”. It features true dual
range design, and comprises a low
frequency woofer coupled to a bal-
anced compression type of exponen-
tial horn. A feature of the horn is
that it starts with a large 8” throat
which extends to a 221" diameter
mouth, giving highly eflicient low
frequency response.

Regency Hi-Fi Amplifier

A new high fidelity amplifier,
Model HF-80, is now in production
by Regency, 7900 Pendleton Pike,
Indianapolis. Weighing 1014 pounds
and housed in a brass-plated steel
chassis, it meets all requirements
for a moderate output level high
fidelity amplifier.
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ESFETA—New York

\ lecture series for Radio and TV
scrvicemen of New York State will be
initiated February 17 in New York
Citv. The first lecture, on a transistor
portable and presented by representa
tives of the major parts manufacturers
concerned with its development, will be
accompanied by slides and working
demonstrations.

Radio & TV Servicemen’s
Association of Pittsburgh, Penna.

We are also pleased to note of the |

above association’s aggressive eflorts in
the formation of an RTSA Chapter in
the Beaver Valley District. Servicemen
in this district may obtain further in
formation by calling:

ESsex 81316, Kenneth E. Briggs
Aliquippa, P’a.; ROchester 2277, Vallev
TV--East Rochester, Pa.; FEderal 1
2142, John F. Cochran, President
RTSA —Pittsburgh, Pa.

Syracuse TV Technician Association

In reply to a letter from this Associa-
tion, dated October 8th, inquiring as
to the picture tube warrantv status
STVTA has received the following re-
plies:

CBS Hytron, Dumont, National Union
—No written reply.

G.E.—6 months warrantv to user, eflec-
tive Dec, 1, 1954, .

R. C. 4.—3 months warranty pro rated
1 year, effective July 15, 1954.
Westinghouse—3 months warranty pro
rated 1 year, effective Dec. 1, 1954,
Tung Sol—3 months warranty pro rated
1 year, in future.

CBS Hytron—verbal phone, 6 months to
user, in future.

Sylvania—3 months warranty pro rated
1 vear, ceffective October 5, 1954.
Raytheon—QOne vear until new
change.

sets

Associated Radio & Television
Servicemen, Chicago, Il

@HM“TE®REPLACEMENTS

NEW OHMITE
FUSE RESISTOR

FOR REPLACEMENT IN ALL B A

TELEVISION RECEIVERS N

The FR-7.5 Fuse Resis-
tor is provided with 17,7
tinned wire leads for easy
installation direetly in the
ctrenit. Can also be soldeved

to the plng-in terminal strip

whielis provided.

&
i

7 ‘./'

T P

Litte Dol ©
COMPOSITION
RESISTORS

Tinv. ves . .. but what
dependability, ruggedness,
and stability! Rared at
T0C rather than 10C. Comn-
pletely sealed and insu-
lated by molded plastie.
they meet all MIL-R-11A
requiretients. Littte Devils
are available in Y5 1. and
2-wall sizes in all standard

RETMA values.

The Executive Committce of the AS- |

SOCIATED RADIO & TELEVISION |

SERVICEMEN, Illinois, submitted the
following resolution to its members:
“The individual members of ARTS,
Illinois, who are independent radio and
television service shop owners and deal-
ers have long known of and suffered
from the practice of indiscriminate sell-
ing at wholesale prices to any and all
of the consuming public by the radio

RADIO-TELEVISION SERVICE DEALER e

BROWN DEVIL®
AND DIVIDOHM®
RESISTORS

Brown Devil fixed
vesistors and Dividohm
adjustable resistors are
favorite vitreous-cname-
cled units! Resistanee
wire is welded to ter-
minals. Brown Devils
are available in 5, 10,
and 20-watt sizes: Divi-
dolnn and fixed resist-
ors in 10 to 200 watts.

Be RW«MIM

| OHMITE

- DEPENDABLE RESISTANCE UNITS

FEBRUARY, 1955

TYPE AB
NOISE-FREE
POTENTIOMETERS

Because the resis-
tance material in these
nnits is solid-molded—
not spraved or painted
on—continued use has
practically no effect on
the resistance. Often,
the noise-level decreases
with use. They give ex-
ceptionally long serv-
1we. Rated at 2-watts.

GET THEM FROM YOUR
ELECTRONIC PARTS

DISTRIBUTOR o

Write for
Stock Catalog
No. 24

{Suburb of Chicogo)

bl i Y

OHMITE MANUFACTURING CO.
3640 Howard St., Skokie, Ill.
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and electronics parts jobbers and/or
wholesalers.

“Thev are also aware of the indis-
criminate distribution by these same
jobbers or/wholesalers of catalogs con-
taining wholesale prices of electronics
parts and supplies.

“Therefore the members of ARTS,
Illinois have expressed themselves in
opposition to these unfair trade prac-
tices.

“Further, the members of ARTS,
Illinois requested their Officers and Ex-
ecutive Committee to make known the
feeling and the position of the mem-
bers regarding this ‘BACK DOOR
SALES POLICY’”.

Eqcier
to Cell_

REAR ﬁ
sear B/

NEW — LOWER PRICES

Radio TV Guild of L.I

RTGLI has an outstanding Public
Relations Program which gives promise
of becoming cxcellent foundation mate-
rial along these lines. Servicement and
associations interested in its program
and progress should write to RTGLI,
Guild News, Box 87, Bethpage, N.Y.

Federation of Radio Servicemen’s
Association, Penna.

Election of officers for the year 1955
was held at the December 12 meeting of
the Federation of Radio Servicemen’s
Associations Inc. The following were

SPEAKER
KITS

MODEL R7-K

Greatly increascd demand for the popular LOWELL rear seat spcaker kits
enable a substantial reduction in price. NOW — more than cver, LOWELL
is your best buy — Sells itself on sight because it's quality thru and thru!

50

NOTE THESE LOWELL FEATURES!

o* Finishes to harmonize with any car intcrior. Standard colors include
grey, light blue or light bronze. Chrome at slight additional cost.

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

! Available asa complete kit, with or without spcaker.

' Two popular sizes. MODEL R7-K with 6" x 9" oval spcaker.
MODEL R5-K with 5” x 7" oval spcaker.

A Highest quality permancent magnet speakers for finest reproduction of
specch and music.

WA Kit includes casy to mount 3 position switch to permit use of car radio
speaker alone, rear seat spcaker alonc or both simultancously. All hard-
ware, instructions and 15’ cable furnished.

Al the way around, LOWELL rear seat speaker
kits offer smarter styling, higher quality, improved
fidelity and easier installation. You can see the

o T P @l difference; hear the difference, yet LOWELL costs
& you less!
W WRITE FOR ILLUSTRATED FOLDER
L MOBELRS-K WHICH GIVES COMPLETE DETAILS

oL 010 LY MANUFACTURING ©0.

3030 LACLEDE STATION RD., ST. LOUIS 17, MO.

IN CANADA:

ATLAS RADIO CORP,, LTD.,
560 KING STREET, WEST
TORONTO 28, CANADA

LS
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the successtul candidates, for Chair-
man, B. A. Bregenzer, RTSA of Pitts-
burgh; Vice Chairman, Charles Knoell,
TSA of Philadelphia; Corresponding
Secretary, Lcon J. Helk, LRTA of
Carbondale; Recording Secretary, Wm.
Lansberry, of Hollidaysburg, Pa.; Treas-
urer, L. B. Smith, Hershey, Pa. Vig-
orous action was taken on the matter
of wholesale selling to the retail trade.

TISA of lllinois

The local network outlet in Chicago,
WBKB (Channel 7) is showing the
TISA seal and telling the viewers that
television service companies which dis-
play the seal are best qualified to render
efficient and courteous service.

Radio and TV Association
of Springfield, Ohio

Marvin A. Miller was elected pres-
ident of the Springfield Radio and Tele-
vision Association at a meeting of the
Organization Friday January 14, at the
Carpenters Union Hall, 240 Ludlow
Avenue.

George Reiling, district representative
of the RCA tube Division was guest
speaker, discussing the forthcoming na-
tionwide campaign to honor television
technicians.

CONVERGENCE
from page 30]

Convergence Alignment Procedure

The color receiver should be adjusted
for proper reception of an air signal with
brightness and contrast controls set for
moderately high levels and the hori-
zontal hold control adjusted for the
middle of its pull-in range. Remove the
antenna and connect a white dot gener-

| ator to the receiver input. Synchronize

the dot pattern and adjust the tuning
for sharply defined dots.

Experience in convergence alignment
will make it possible to diagnose the
trouble and decide which of the several
adjustments require alignment. Patterns
such as those shown in Figs. 3 through
7 give clues to the type of convergence
trouble and also provide a definite sys-
tem for convergence alignment. Thus
the serviceman has a choice of trying
to diagnose the trouble and make one
or two adjustments or of starting from
the very beginning and going through
the full convergence procedure. As a
means of conveving the method of com-
plete convergence as well as the proper
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order of adjustments, the full procedure
will be briefly presented in conjunction
with the patterns of Figs. 3 through 7.
1f a complete convergence job is to be
performed, the first step is to turn the
horizontal and vertical dynamic ampli
tude controls to minimum and adjust
the dc convergence control to produce
dot triangles similar to the one shown
in Fig. 3a. The pattern of dot triangles
which you will now sec will have poor
uniformity. This shows the eflect of
the uncompensated beam deflection, the
yoke positioning and the setting of the
beam magnets (or the setting of the dc
convergence controls in some new de
signs for 19” and larger kinescopes).
The first step in convergence align
ment or troubleshooting is to be sure
that the three beam magnets located on
the neck of the kinescope are correctly
adjusted to make the dot group in the
center of the screen a perfect triangle
having equal sides, as shown in Fig. 3a.
See Fig. 7 for this adjustment in 19”
and larger color kinescopes. When the
color dot triangle is correct, adjustment
of the dc convergence control should
produce a white dot free of color [ringes.

Yoke Positioning

Color TV receiver yokes may have
several positioning adjustments. Unless
the yoke is properly located around the
neck of the tube it may be impossible
to converge the dots on the edges of the
kinescope screen. To test for voke
trouble, adjust the dc convergence to
make sure that the dot in the center of
the screen converges properly. After
obtaining a perfect center dot adjust
the dc convergence to try to make dot
triangles near the edges of the screen
converge. A good rule to remember is
that il anv one dot triangle cannot he
converged by adjusting the dc con
vergence then it will not be possible to
converge that triangle in the final align
ment of the dynamic convergence con
trols. Now if this test shows the edge
convergence to be too far off it indicates
that there is something wrong in the
picture tube assembly. This could be
due to a number of things, including
incorrect beam magnet adjustment, poor
yoke positioning, delective voke or—last
but not least—a defective picture tube.
Adjustment of the yoke should be at
tempted only as a last resort. It should
be kept in mind that a slight mis-con-
vergence in the corners of the present
color tubes must be considered normal.
The 15" color kinescope operating with
available voke designs, is said to permit
approximately 80% perfect convergence,
with the larger kinescopes giving con-
siderably better results. Fig. 6a shows
faulty convergence in the corners of
the screen due to improper positioning
or poor design of the yoke.
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Controls should be adjustable but not really variable.
That's why Clarostat controls—composition-element
and wire-wound alike—are designed, manufactured,
and quality-controlled For QUIET operation, insuring maximum
listening and viewing pleasure. Satisfy your customers
with QUIET controls. @ Details in latest Clarostat catalog.

All tapers, taps and choice
of field-attaches
shofts and switshes.

Popular 'Xs" dia. size
has become the universal
replacement choice.

Dual controls in ali types,
comainations, single or
concentric shafts.

CONTROLS and RESISTORS

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE
In Conada: Canadian Marconi, Co., Ltd., Toronto 17, Ont.




Vertical Dynamic Convergence

To prepare for dynamic convergence
set the de dynamic amplitude control to
minimum. The pattern showing in-
correct vertical dynamic adjustment is
llustrated in Fig. 4a.

I, Set the vertical shape control ac-

cording to Fig. 4b.

2. Adjust the vertical dvnamic ampli-
tude to make all triangles in the
vertical center row the same size,
as in Fig. 4c.

Horizontal Dynamic Convergence

With the de convergence set to give
dot triangles. turn the horizontal dy

OTHER POPULAR
ILLINOIS TYPES

SMT
7 aMT

e

tHT/C}E"

“ILLINI STE-TITE”
TYPE ITC

2%
&>

LN
FAMOUS FOR

"Vime Tested
0 G

New ILLINOIS ITC Capacitors are made especially
for the “tough” applications. Their non-inductively
wound foil assemblics are oil impregnated and hermeti-
cally sealed in steatite cases. Thermoset end scals will
not soften or flow with soldering, or at any conceivable
operating temperature.

TYPE ITC Capacitors have unusually high insula-
tion resistance, exceptionally low power factor and long
life performance at high temperatures. Normal rating
85° Centigrade. Accurate capacity when required or
commercial tolerances #=209%. Tinned copper leads, 2”
minimum length are casy to solder.

When the application calls for stable operation at
higher temperatures and higher voltages, be sure to
specify  “ILLINI STE-TITE” ITC Capacitors, the
newest in the famous ILLINOIS line of “Time Tested
Quality” capacitors.

Attractively packaged on cards and sealed in a trans-
parent polycthylene bag.

namic amplitude to minimum. Fig. Sa
shows the effect of incorrect horizontal
dvnamic adjustments.

1. Set the horizontal phase control
usuallv a coil adjustment) ac
cording to I'ig. 5b.

2. Adjust the horizontal dynamic
amplitude to make all triangles in
the horizontal center row the
same size, as in Fig. Sc.

If the above adjustments produce a
pattern in which all the triangles are
the same size and shape, as in Fig. 6b,
merely adjusting the dc convergence
control should make all dot triangles
converge to produce the pattern of Fig.

ILLINOIS CERAMIC
CASED CAPACITORS

® hermetically sealed
® high temperature operation
e excellent power factor

® accurate capacity
® high insulation resistance
® overload tested

CAPACITY RANGES

FROM .0005 TO 1.0 MFD.
200-400-600 & 1600 WVDC

ILLINOIS CONDENSER CO.

1616 N. THROOP ST.
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CHICAGO 22, ILLINOIS
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6¢. Howcever, Fig. 6a shows an exagger-
ation of what may be expected in prac-
tice. It is up to the serviceman and the
customer to decide just how good the
edge and corner convergence must be
in respect to time and money involved,
recognizing that it can never be per-
fect. Furthermore, when the proper
viewing distance is used certain
mmount of misconvergence in the cor-
ners will not be objectionable.

Convergence With Horizontal
Oscillator Having Large
Pull-In Range

Some of the new color TV reccivers
make use ol a horizontal oscillator hav
ing a verv great pull-in range. These
receivers usuallv employ a balanced afe
circuit and a multvibrator. Good d
namic convergence on this tvpe receiver
mav be very difhcult to achicve unless
steps are taken to reduce the pull-in
range  while making convergence ad
justments.

Fig. 7—Adjustments to accommodate
system of convergence in which dy-
namic adjustment of each beam can
be controlled independently of other
beams. Electromagnetic coils replace
permanent magnet beam magnets ex-
cept for blue beam which is retained
to provide lateral motion of the blue
gun electron beam.

When making convergence adjust-
ments with the white dot generator, it
is advisable to set the receiver horizontal
hold control on a weak or “snowy”
transmitted signal and not alter this
adjusrment  during the convergence
alignment. This will minimize any
tendency of the generator to “pull” the
horizontal sweep circuit away from its
optimum operationg point and will pro-
vide a more satisfactory convergence
result. However, this will not complete-
ly solve the problem for receivers using
very large horizontal pull-in ranges. The
procedure for best results is to disable
the pull-in action completely so that the
horizontal oscillator Tuns “free” with
no svnchronization.

The best method for removing the
svnc to the horizontal oscillator is to
short the sync injection grid to ground
‘betore this is done, make sure that
there are no dc voltages which will be
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shorted out). A simple jumper wire
can be connected between the sync grid
and a grounded pin on the horizontal
oscillator tube.

Set-Up Procedure For Convergence

I. Disable the horizontal afc to make
the horizontal run “free” as described
above.

2. After the color TV receiver has
warmed up, tune in a picture and ad
just the Horizontal Hold control for
hest svnc operation (the picture will
drift back and forth slightly).

3. Leave the Horizontal Hold set on
15,750 CPS during the entire con-
vergence procedure. It may be rechecked
periodically by momentarily switching
the channel selector to a broadcast
signal.

4. Connect the White Dot Gener-
ator to the receiver antenna and couple
the external sync lead to the receiver
horizontal sweep circuit by clipping the
lead on the insulated voke cable, or by
some other means which provides loose
coupling.

5. Synchronize the dot pattern by
adjusting the controls on the Generator
and the Vertical Tlold of the TV re-
ceiver. Do not adjust the receiver’s hori-
sontal hold control.

6. Proceed with convergence adjust:
ments according to manufacturer’s in
structions.

/. After obtaining satisfactory con
veroence, restore the horizontal circuit
to its normal condition by removing the
jumper.

ANSWER MAN
[from page 47]

complete this alteration. This is the re-
moval of the connection of the 6AU6
keyed age amplifier filament at pin 23
to the screen and cathode connections at

pin #2 and #7. The 6AU6 tube can

POWER
TRANSFORMER

Yellow

<.
.

~
~
N,
N,

Al n
e Connect to
Fi1 this winding
for
picture tube
filament
F voltage

Fig. 3—The use of the F. filament

winding permits operation of a 24 AP4

picture tube with a cathode-filament
short.
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STEATITE PAPER TUBULARS

Tests performed on ELMENCO
STEATITE PAPER TUBULAR CAPA-
CITORS which had been aged for more
than five years — subiect to ALL
normal atmospheric variations — re-
vealed that 65% still met original
RETMA specifications and all units were
still satisfactory for use in most by-pass

circuits.

OFTEN IMITATED—
STILL UNMATCHED

103 LAFAYETTE ST.

NEW YORK 13, N. Y,

G

FOR YOU MR. MANUFACTURER:

— A quality component at competitive prices.
. . low cost assurance of a dependable product.

FOR YOU MR. DISTRIBUTOR:

— A widely-accepted brand name component
backed by national advertising and pro-
motional aids. When your customer asks for
ELMENCO, have them on hand. No fear of
deterioration on your shelves. They all move
fast and stay good.

FOR YOU MR. SERVICEMAN:

— Money in the bank!! Put ELMENCO
STEATITES in a circuit and you can forget
them. No call backs, no worries of replacement
failure. And you can still use those units you
bought months ago with complete confidence.
ELMENCO REPLACES BUT IS NEVER RE-
PLACED.

ELECTRONICS INC.

WEST COAST BRANCH—ARCO CAPACITORS INC., 5281 WEST PICO BOULEVARD, LOS ANGELES, CALIF
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usually withstand the pulse voltage rectly to the hlament. If one filament 6AC7, the 12KP4 plate current would

present in this circuit if this connection lead were grounded there would exist a be cut oft (no brightness). The 6AC7,
is removed. Many other receivers oper-  potential difference between cathode V8, was then immediately replaced but
ate the 6AU6 tube in the same fashion. and filament with breakdown quite pos-  had no effect. A voltage measurement

This change connects up filament win- sible. was then taken at the grid of the 12KP4.
ding F2 to the picture tube hlament as The meter read 30 volts positive instead
can be noted in Fig. 3. Filament wind- of 178 volts positive. Here was the
ing F1 would have been suitable except WORK BENCH trouble. The service notes states that
that the damper tube fed by this wind- [from page 23] when the brightness control is varied
ing has its cathode connected to it so as from maximum to minimum, the cath-
to avoid this same trouble in the damper  control had no effect. The high voltage  ode voltage of the 12KP4 should vare
tube, that of a short occurring between was checked and found to be okay . (20 BalE positive to 250 volts
cathode and filament. With neither After studying the diagram, it was noted positive. Therefore, the maximum
side of the damper filament winding  that the grid, pin 22, of the 12KP4 pic- brightness setting, corresponding to a
connected to ground there is no dc path ture tubc was fed ¢ 1rcctly by the plate, 12KP4 cathode voltage of 120 volts
to ground and therefore the cathode of pin £8, of the 6AC7. Thus, if the plate positive and a grid voltage of 30 volts
the damper tube can be connected di- voltage dropped low enough on the positive was now more than enough to

= - cut off the brichtness of the picture

HOTTEST IN THE FRIIIGES..IMTION-WIDE § | ube
CI.EAR BEAM’S ) |
e me E |
i.,?p 1 |

Fig. 2—Partial schematic of Zenith

All-BAN Chassis 27F20 output circuit showing
N thod of trolling bright .
FRINGE merhod ot controlling righiness

‘ It has been previously stated that it

ANTEN NAS takes from 45 }t)o 50 volts negative Oi]

Each a peak performer in its the grid with respect to cathode, screen

q ' e field . . . a triple threat to any | 4nd second anode voltages being nor
Model fringe problem . . . with more mal, to cut off picture tube brightness
TK1500 _,TRI-I(ING dollar - for - dollar construction s b . 8

Knowing these facts, a resistance meas

gUtes’ urement was next taken of R49, 6.2K
The Tri-King TK 1500 offers super fringe the plate load which measured correctly.
performance through better design features. Half The 12KP+4 socket was then removed

wave electrical spacing between dxpoles for hlghet

gain on every channel. Positive “back up action” to sec if the picture tube was possibly

through the use of a full radar screen . . . acclaimed shorted. But the Yoltdge remained the
industry-wide as the finest reflector ever designed same at the grid ot the 12KP4 and the
for ghost rejection and elimination of co-channel plate of the 6AC7 (+ 30 volts). C60—

interference! Fully

T il aed, 047 uf was now clipped from pin 74

Available in single of V8, and checked for voltage leakage.
bay (Model TK1000) = The condenser was found to be leaking
and Super, wide badly. When C60 was replaced the re-
spaced array . . "
(Model TK1800) ceiver functioned properly. Thus a posi-
tive grid voltage on V8, 6 AC7, caused
Clear Beam j the plate voltage to drop to 30 volts
8/6 c#lf’ which was low cnough to cut off the
Saeeean 2 Bay Model BC 122 brightness of the 12KP4.

HUNTER

¢ 2 Bay Model MYH 50-2

An advanced conical.
Yagi with element diam«

eters varied for precision BRILLlANCY
tuning, matched sensie DEFECTS

tivity and peak perform«

New wave trap principle gives
extremely high gain, sharp di-
rectivity, in-phase tuning on all

channels. New, flat design for ance on high and low [from page 13]
low wmd“fusmme' g observed signal can thus be compared
with the peak-to-peak voltage indicated
CI-EAR ANTENNA CORP. % in the service notes. The signal which
! ; 1 .
B E AM ceorosa Park, Calif. ® cChicago, L. ippests & glevg“i Shlq?% her\[f good
affiliated with TEMPO TV products ENRING ANCASHILE AMpIIUdes €8

eral appearance of the composite video

warehouses in Seattie, Portiand, San Francisco, Honolulu, Dallas, Kansas City. Chicago. Detroit, Baitimore l sional will be as shown in Fig. 3 when
RS
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the input probe to the oscilloscope is
connected to the grid of the picture
tube and the ground lead attached to
the chassis. If cathode input is emploved
as shown in Fig. 2, the input probe is
attached to the cathode and the chassis.
Insufhcient sync amplitude with good
video signal amplitude may indicate im-
proper tuner tracking or video if align-
ment. If the video carrier is set too low
on the responsc curve, the low fre-
quency sideband signals which cluster
around the carrier will be attenuated.
Thus, the vertical and horizontal blank-
ing and sync pulses will be diminished.
On the other hand, if the svnc ampli
tude has a much higher level in

Fig. 4—No agc control can cause
excessively dark pix as shown.

emploved, the age system should be
rectifier tube should be replaced and if

this does not help, the series resistors
and shunt capacitors should be tested.
An open series resistor or a shorted
shunt capacitor will remove all the nega-
tive bias from the rf and if stages and
in consequence the tubes will have full
nin and overload for the strong stations
in this area. The result is a picture such
as shown in Fig. 4 which is abnormally
dark and cannot be corrected by adjust-
ments of cither the contrast or the bril-
liancy control.

Figure S illustrates another condition
which affects brilliancy. Ilere, the
washed-out picture also shows evidences
of blooming, because the inner circle is
expanded above and below the mask,

| INADEQUATE WIRING

A MAJOR PROBLEM
AFFECTING TV PERFORMANCE

One of the greatest problems
of the electrical industry is that

tain the capacity and maintain

the voltage necessary for the
Fig. 3—Scope pattern of composite

g . of inadequate distribution and
pix at picture tube grid.

proper performance of all the usual

insufficient wiring. Systems appliances and equipment avail-

relation to the video signal, it would in-
dicate that the response curve is abnor-
mal and attenuates the low frequency
signals while boosting the high.

Other Circuits That May Affect
Brilliance

Correction of contrast faults must be
made before evaluating the final bril-
liancy level. Often when good contrast
is restored, brilliancy control function
becomes normal.

The retrace eliminating circuit shown |
in Fig. 2 can also be a contributing |
cause to abnormal brilliancy. In this re- ‘

t

that are planned to standards able in the average American

that existed years ago when the  home. The extreme sensitivity of

average residential load was a TV receiver is instantly effected

only 259, or less of today’s in performance by a low voltage

demand are inadequate to main-  condition. This problem

CAN BE SOLVED WITH THE

ACME ELECTRIC
T-8394M VOLTAGE ADJUSTOR

The T-8394M Voltage Adjustor can be
used by the service man to reproduce the
operating condition about which the cus- _i
tomer complains by turning tap switch to
the voltage which simulates such condition.
For example, customer complains that
evening program pictures flicker and
shrink. When service man calls next day
all operation appears normal — voltage
tests out properly. But, by adjusting volt-
age to 97 volts the condition about which
the complaint was made is reproduced.
This indicates low voltage condition during
evening that can be corrected with a
T-8394M Voltage Adjustor.

ORDER FROM YOUR JOBBER

ACME ELECTRIC CORPORATION
MAIN PLANT: 462 Water Street * Cuba, N. Y.

West Coast Engineering Laboratories: 1375 W, Jefferson Blvd. ° Los Angeles, Calif.
In Canada: ACME ELECTRIC CORP. LTD. ¢ 50 Northline Road * Toronto, Ont,

ceiver only a simple resistor and capaci
tor are employed (R459 and C439) but
in some receivers several resistors and
capacitors are utilized (both in shunt
and in series). An open or shorted com-
ponent can load down the brilliancy ‘
control circuit and affect performance.
For this reason a check should also be ‘
made of the retrace elimianting circuit
components as well as the brilliancy
control system when trouble exists.
Another circuit which can affect the
overall brilliancy of the televised scenc
is the age system. Fig. 4 illustrates an
excessively dark picture which results
from an incorrectly adjusted age circuit.
Tn receivers which have an age regulat-
ing control, the control should be ad-
justed for a good picture for the
strongest station to be received in the
area. If the age control does not elim-
inate the excessively dark picture shown
checked thoroughly. Initiallv, the age
in Fig. 4, or if no agc control circuit is |
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while the outer white circle which is
usually transmitted is not visible
Picture hlooming is usuallv caused
bv a decline in the high voltage ap
plied to the second anode of the pic-
rure tube. When the high voltage drops
below normal lor the picture tube, it
decreases beam velocity. With decreased
beam velocity the magnetic felds of the
voke have a greater effect in sweeping
the beam, and hence the beam is swept
to an abnormal degree both vertically
and hovizontallv. The decline in high
voltage also reduces the brillianey. In-
itially, tube replacement should be tried
Tubes which olten contribute to a de
cline in the high voltage include the
horizontal ourput tube, the high voltage

Fig. 5 — Blooming gives picture a
washed-out effect.

rectifier, and the damper. On occasion a
low output from the horizontal oscillator
tube also causes a decline in brillianey
because it reduces the drive 10 the hori
ontal output tube.

\ check should also be made of the
drive control setting. The drive control
should be advanced to the point where
maximum brilliancy is available. The
control should not be advanced, hot
ever, to the point where left hand
stretch or center compression of the
picture occurs.

If tube replacements do not help. the
components associated with the hori
sontal sweep system and flvback high
voltage section must be checked. If a
high voltage probe is available. the volr
age at the picture tube anode can be
tested to ascertain the degree of voltage
decline

A contributing factor to low brillianc
is, of course, an improper setting of the
ion trap on the neck of the picture tube.
Check the settiing by rotating the ion
trap and sliding it forward and back on
the neck of the picture tube. Leave it
at the serting which produces maximum
brilliancy. It corner shadows occur, ad
just the centering lever on the focus
magnet assemblv (in old receivers
focus magnet coil would have to be ad
justed). Readjust the ion trap after the
focus assembly has been adjusted. If two
points of maximum brilliancy occur for
repositioning of the ion trap, select a

[Continued on page 58]
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937 17th St. N E |, Cedar Rapid

REPLACE

A WIDER RANGE

OF PHONO PICKUPS

At LOWER COST

WITH TURNER

Quality Cartridges

Model AU

One Turner duul purpose car-
tridge. the Model AU, replaces
95% of all 78 rpm phonograph
pickups. Yet, despite unsur-
passed (1ll'lllt'V Turner cartridges
cost less! The advantaves of
simple ordering and simple. lov
cost stocking are obvious.

Dual-voltaee Turner Model
AU, with externally-mounted
condeuser attached. is used with
2.0 volts or lower output. For
hicher voltuce 2.0 volts and
up — the cxternal condenser is
slipped off — muking possible
the tull replacement range ol
95% of ull /8 pm plcl\nps The
cartridue is also available with-
ouvt condenser us the \Model A

irner cartridges are the most
economical quality replace
ments. and Model A is particu
larly economlcal when replacing
cartridges with more than 2.0
volls output

Model AU.
Model A.

List Price . . .
List Price .

. $4.95
$4.45
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RTMA Establishes Upgrading Program for Technicians

“The first and most iinportant step toward establishing a
radio-TV training and upgrading course for service techni-
cians is the organization of a (local) industry advisory
committee,” according to a new publication released by the
Radio-Electronics-Television Manufacturers Association. Pub-
lications are available upon request from RETMA Flead
quarters, 777 T4th St.. N. W., Washington 5. D. C.

Telrex-Channel Master Litigation

Telrex, Inc. and Channel Master Corporation announced
the conclusion of a licensing agreement on Telrex, Inc. Re-
issue Patent 23,346 covering Conical Antennas. This agree-
ment resulted from a settlement of the litigation between
the two concerns. Mr. Michael D. Ercolino, President of Tel-
rex, Inc., and Mr. Harold Harris, Vice-President of Channel
Master Cororation, pointed out that this agreement would
be the cornerstone of a stabilizing patent system within
the T-V antenna industry.

Admiral Makes 21-Inch Color TV

A 21-inch color television receiver providing a 245-square
mch picture and featuring a cabinet more compact than that
of any other color set on the market was announced by Ad-
miral Corporation. The new all-channel color receiver is
priced at $895.00.

Marcus Celebrates 20th Year With Rider

William J. “Bill” Marcus, popular representative for Rider
publications, celebrates his 20th year at the “only job he’s
ever had.” Since joining the famous publisher in 1934, Bill
has served in such diversified capacities as production man-
ager, merchandising specialist, and sales manager. With the
expansion of the Rider line, Bill now concentrates on parts
jobber sales, covering the metropolitan New York and north-
ern New Jersey territories.

1953.

Stewart-Warner Ceases TV & Home Radio Operations

The following are excerpts from a letter which was mailed
December 23, 1954 to all United States distributors of Stew-
art-Warner Electric television, radio and phonograph prod-
ucts: ""The Stewart-Warner Electric Division has decided to
withdraw from the manufacture and sale, within the United
States, of home radio and television receivers and phono-
graphs.” “In pursuance of these purposes, we have signed
an agreement with the Hoffman Radio Corporation which,
as you know, has an outstanding reputation for product
quality and excellent field service, whereby Hoffman is

assuming the warranty and service on these Stewart-Warner |

products.”’

Victor E. Jenkins

With profound sorrow we learn of the death of Mr. Victor
L. Jenkins, on Tuesday, December fourteenth, 1954. Mr.
Jenkins had recently been with John M. Forshay, Inc., and
was at one time Job Sales Manager for Weston Co.
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NEW! snow-How Book

BRINGS YOU PRACTICAL

Saves Your
Time So You

EARN
MORE
DAILY

ONLY $250

JOHN T. FRYE'S

“Radio Receiver
Servicing”

A new book with the practical slant on
servicing for which this author is noted.
Covers each of the three common types
of radio receivers: the power-transformer
set, the AC-DC series-filament type and
the 3-way portable type. Each is dis-
cussed separately. since many troubles
are peculiar to only one type of receiver.
Liach basic trouble (dead set, weak set,
intermittent set, noisy set, etc.) is sepa-
rately treated. Clear organization and
discussion makes it easy to refer to
specific trouble. Another desirable fea-
ture is the progression from easy-to-
solve problems to those that are more
difficult. Special receivers, such as M
sets, all-wave sets, auto radios and stor-
age battery portables are covered in
separate chapters.
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[from page 56]
point which is nearer the tube base. If
maximum brilliancy only occurs when
the ion trap is near the focus magnet
ring, it indicates the ion trap magnet is
weak and should be replaced.

liancy is a decline in the voltage from

Another cause for insufficient bril- ’

the low voltage power supply. The de-

crease in low voltage will decrease the ’

anode voltages of the vertical and hori

zontal rectifier tubes and in consequence

botli the wvertical and horizontal sizes

are affected. Since the horizontal out-

put amplifier is unable to produce a |
maximum  signal, the flyback voltage
declines and so does the high voltage
to the picture tube. While beam velocity
may also be down because of the high
voltage decline, the inability of the
vertical and horizontal systems to sweep
fully results in the reduced picture such
as shown in Fig. 6. Corrective measures
consist of replacing the low voltage
rectifier tubes as well as checking the

Fig. 6—Reduced horizontal and ver-
tical sweep due to low B+.

filter capacitors for leakage. Leaky filter
capacitors act as shunt resistors and the
increased current flow through the filter
capacitors loads down the power supply
and decreases its output.

Finally, inadequate brilliancy can
also be caused by a defective power
tube. When all other checks disclose
no defect, the picture tube will have to
be checked. If no picture tube checker is
available, the oscilloscopes can be util-
ized in conjunction with the vacuum
tube voltmeter for tests of an elimina-
tion process nature. If the oscilloscope
shows a normal picture at the picture
tube input and the VI'VM discloses no
circuit ftaults or abnormal voltages, the
picture tube may be the offender. One
of the commerciallv available picture
tube brighteners can he emploved.
These usuallv contain a small auto-
transformer to boost the filament voltage
to the picture tube and thus increase
the emission. If this does not help, pic-
ture tube replacement will be necessarv.

Defective picture tubes are character-
ized by poor brilliancy, poor contrast, as
well as a silvery appearance to the im-
ages of the televised scene when the |
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contrasts in brilliancy control are ad-
vanced. Before attempting picture tube
replacement, however, make sure that
a negative and variable bias is estab-
lished between grid and cathode when
the brilliancy control is rotated. Also
make sure that adequate high voltage
is present at the second anode terminal
ot the picture tube. Also check to see
that the video signal level is adequate at
the grid (or cathode) input to the pic-
ture tube. Finally, test the picture tube
socket for loose or open connections and
inspect the base pins of the picture tube.
Sometimes the thin wires inside the
tubular pins (which connect to the in-
ternal elements) become loose and re-
quire resoldering. The soldering iron or
soldering gun should be held on the
tube prong ends and solder permitted to
flow into the opening.

CHROMINANCE
SYSTEMS
[from page 20]

Fig. 11. Here we show two possible
pairs of 3.58 wmic signals for use with
either an R-Y/B-Y or an 1/Q recciver.

Two-Phase Demodulation

We are now ready to analyze how a
chrominance signal and a pair of 3.58
me local oscillator reference signals are
processed in the demodulator to re-
cover the original color-difference sig-
nals. In two-phase demodulation we re-
verse the process of modulation and mix
or heterodyne the locally generated 3.58
me signal against the sidebands in the

3.58MC. 358 MC. TUNED CIRCUIT
BURST — -
- »_j
17 FROM OUT-
HUE -+ ¢ (1§ PUT 0O
conteo. VIDEO AMP
PHASE
DETECTOR
BURST S
AMP |
]

FROM l
HO.Ts REACTANCE
TUBE

IN-PHASE
3.58 MC GUAD -
LDCAL RATURE
OSCILLATOR AMPLIFIER

SIGNAL

QuaD-
RATURE
SIGNAL

Fig. 10—Automatic phase control

[APC]) loop of typical color receiver.

In-Phase and quadrature 3.58 mc are
derived as shown.

chrominance signals. This results in the
re-establishment of Signal A in de
modulator A and Signal B in demodu-
lator B as shown in Fig. 12. The follow-
ing paragraphs will explain why.

One of the first hurdles to clear in
demodulator action is to understand
how the chrominance signal is processed

RADIO-TELEVISION SERVICE DEALER e
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Fig. I1—Color signal axes.
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The chances are you’ll find a
STANCOR exact replacement
for the job!
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There are 5 Muntz exact
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<o that signal A is developed at the out-
put of the A demodulator and not at
the output of the B demodulator, the
same applving to Signal B and its de
velopment in the B demodulator. To
begin with let us analvze one of the
demodulators (A) of Fig. 12 to which
a chrominance signal is being applicd
such as in Fig. 13.

An cffective cxplanation ol demodu-
lation mav be illustrated with the aid
of Fig. 14 for four signal conditions on

the control grid (G1), these being:
a) No signal on Gl

b) Signal on G1 in phase with 3.58
me oscillator signal

FREE Reference library
of STANCOR bulletins
listing replacement
applications for new
STANCOR flybacks...
from your Chicago
Standard distributor

STANCOR transformers
are listed in
Photofact Folders
Counterfacts
File-O-Matic
Radio’s Master

EXPORT SALES:

Roburn Agencies, Inc.
431 Greenwich Street
New York 13, N. Y.

ILLINOIS
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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,
casier 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!

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

Radio-TV Service Dealer, 67 W. 44 Street, New York 36, N. Y. !
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you can see why C-D

IS always the leader

THE ONLY CERAMIC WITH
THE MILLION-DOLLAR BODY

C-D Ceramic Capacitors are made
from beginning to end under one
roof in a huge plant devoted
completely to ceramie capacitor
production. Every process . .. everyv
ingredient is under constant
control. You can see the reasons for
C-D’s outstanding superior quality.
And to help you C-D
Ceramic-Capacitors are

C-D packaged in

compact, cryvstal-clear,

easy to handle and B
ahways usable plastic b

boxes (no extra

charge). That’s

why Distributors

who know carry o

the complete C-D 7

line. See vour
C-D distributor
today! He’s in 2
yvour Classified )
Telephone 4
Directory.

c NSISTENTLY
DEPENDABLE

THERE ARE MORE C-D
‘ CAPACITORS IN USE TODAY
@THAN ANY OTHER MAKE.

PLANTS IN SO. PLAINFIELD, M. 1.}
CAMBRIDGE, MASS.; PROVIDENCE AND HOPE VALLEY, R. 1.; INDIANAPOLIS,
SUBSIDIARY, RADIART

NEW BEDFORD. WORCESTER AND

IND.; SANFORD AND FUQUAY SPRINGS, N. C.;
CORP., CLEYELAND, OHKID.
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(c) Signal on G1 is 180° out phase
with 3.58 e oscillator signal
(d) ngnal on G1 is 90° out phase
with 3.58 mc oscillator signal.
In Fig. 14 (a) the first and second
rows of figures from the top indi-
cate no chrominance signal on G1. In
the third row we observe a 3.58 me
oscillator signal being applicd to G3.
It is general practice in circuits of this
type to operate the tube so that plate
current flows for periods much less than
a hall cycle duration of the 3.58 mc
oscillator signal. However, for pur-
poses ol illustration we will assume that

Fig. 12—General demodulation block
diagram for either [/Q or R-Y/B-Y

signals.

in Fig. 14 plate current flows during the
positive excursions of the 3.58 mec signal
and is cut off during the negative ex-
cursions. Thus, in the 4th row, plate
current pulses, which flow during the
positive cycles of the 3.58 me 51gna]
provide an average no-signal plate cur-
rent as shown.

FILTER
[ 1

OUTPUT
3.58 MC. 0SC.
SIGNAL g3

—>» G — B+
CHROM- ¢
INANCE
SIGNAL
I =
% e

1[‘||

Fig. 13—Simplified schematic of one

of the demodulator tubes. Output

contains in-phase or quadrature sig-

nal depending on phase of 3.58 mc
oscillator signal.

The effect of this average no- -signal
plate current in the output circuit Tol-
lowing the low pass filter is a zero
signal as shown in the 5th row of
signals.

It is evident that the circuit is onel
in which the demodulator tube has a
certain conduction time. This conduc-
tion is determined by the bias on the
suppressor grid and the other tube volt-
ages. Before the tube can be driven into
conduction the 3.58 mec signal must

1955

C-D IS THE ONLY
COMPLETE LINE OF
ELECTROLYTICS

L™ ’
7 C-D's
" ﬁ‘m 9 Blue
Beaver

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

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

ONSISTENTLY
DEPENDABLE

THERE ARE MORE C-D
CAPACITORS IN USE TODAY
@ THAN ANY OTHER MAKE.

PLANTS IN SO., PLAINFIELD, N. J.; NEW BEDFORD, WORCESTER AND
CAMBRIDGE, MASS.; PROVIDENCE AND HOPE VALLEY, R. I.; INDIANAPOLIS,
RADIART

IND., SANFORD AND FUQUAY SPRINGS, M. C.; SUBSIDIARY,

CORP., CLEVELAND, 0H10.
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overcome this bias. Thus, the 3.58 mc
signal can be considered as a gating or PHASE OF PHASE OF PHASE OF PHASE OF
. " . : 3.59 MC. A 358 mC } 3.5 mC. 4 356 mc.
sampling signal which permits plate | REFERENCE REFERENCE | REFERENCE , REFERENCE
current in the tube to flow during a cer- I SIGNAL SIGNAL | SIGNAL | SIGNAL
tain period of the signal cycle; in the e S e - 1st
above case for % cycle. It must be ! cHROM- | CHROM- >I chrom- L7 ROW
borne in mind that at no time does plate | g’,’{g‘,‘v'x‘if \ S’,’r‘fﬁ’x‘if S’,’gﬂ‘f i
current flow during the negative ex- 8.
cursions of the 3.58 mc oscillator signal 365‘5 ' |
on the suppressor grid. As a result of gg’%; 0 V\’/\< R_/\/ ) ggg/
these plate current pulses, an average %’g%g l |
no-signal plate current condition exists. S ' l
This may be considered as the “no- e . !
signal” level. It is around this level that $383 g | ‘ 3rd
the output signal swings. mgg; 0 /\\_/\ 4 /\ M R(gW
Now let us consider the action taking Q%%f}g | |
place in one of the demodulators when )
a chrominance signal (2nd Row) ap- 2] oy o VERAGE - -z .
plied to the control grid is in phase with PLATE ’ INCRfl'ASEESNT i REMAINS
the 3.58 mic oscillator signal as shown wEn CURRENTES DECREASES TREGIME
in Fig. 14 (b), the positive portion ol ':Iﬁg‘g 0 / [ ) L ¥ 41th.
the chrominance voltage increases the 5'83 r/\—/\ ' ROW
plate current pulses (4th Row) depend-
ing on the amplitude of the chrominance .
signal apphef]. Thus, the c.)verall. action Eﬁﬁfﬁ p B . o R5(;,V,/
may be considered as one in which the ISR 1 |
amplitude of the chrominance signal a3 | sienal siculimiad o
is Sampled, thereby Causing an increase NO IN PHASE OUT OF PHASE OUT OF PHASE
in average plate current to flow in pro- SIGNAL WITH 3.58 MC. WITH 3.58 MC. WITH 3.58 MC.
portion to the increase in chrominance SIGNAL SIGNAL SIGNAL
signal amplitude. The signal appearing
at the output of the filter (5th Row) is Fig. 14—Input and output signal waveforms for various signal conditions at
a positive going signal. control grid (©.) of demodulator tube. This set of waveforms applies to one
[Continued on next page] of the demodulator tubes only.
-y
e -
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The Capacitor Package that means Quality
1 year service guarantee

When you see this package in the familiar red and black
box, you know it contains "trouble-free”" Planet capacitors
—mechanically and electrically tested throughout manu-
facture.

This rigid system of quality control makes our uncon-
ditional one-year guarantee possible. But making Planet
capacitors correctly from the start means reasonable prices
tool

PLANET SALES CORPORATION

225 BELLEVILLE AVENUE e BLOOMFIELD, N. J.
WRITE for Catalog 200—Lists Specifications on Stock Iltems
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FEATURES OF THIS KIT ARE:

* Extra long flexible front end alignment tool for RCA, Ad-
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circuits and long wear.
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215 W. 33rd St. New York 1, N. Y.
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dexes separate reusable plastic
boxes. Catalog numbers and
ratings can be seen at a glance.
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a Ceramikit sized and priced
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150 capacitors in 27 different
ratings. Kit CK-3 is a single-
drawer unit holding 75 capaci-
tors in 12 different ratings.
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in either Ceramikit.
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Build With Sprague as you
buy your Ceramikits. Use the
extra cabinets for handy in-
dexed stocking of all your
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® See your distributor now
about Ceramikits, or get com-
pleteinformationinSheet M-711
from the Sprague Products
Company, Marshall Street,
North Adams, Massachusetts.
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Capacitors
$38.00 LIST
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Capacitors
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SPRAGU

Sprague Products Co. is the Distributors’
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When the chrominance signal, as in
(c), is 180 degrees out of Phase with
the oscillator signal (Ist and 2nd Row?),
less conduction takes place through the
tube, and the average plate current is
reduced, as shown in the 4th Row.
Notice that the signal appearing in the
output circuit following the flter is a
negative going signal.

We are now ready to discuss the con-
dition where the chrominance signal is
90° out of phase with the 3.58 mc
oscillator signal. We pointed out pre-
viously that with no chrominance signal
on the control grid the plate current
assumes an average value which we
ind'cate as the “no-signal plate current
level.” Also, if the chrominance signal
goes positive, the plate current pulses
increase, and if the chrominance signal
goes negative, the plate current de-
creases. Again it must be recalled that
no plate current flows during negative
excursions of the 3.58 e oscillator
signal.

Referring to the Ist and 2nd Rows of
Fig. 14 (d), we show a chrominance
signal 90° out of phase with the 3:58
mec oscillator signal being applied to the
control grid of the demodulator. During
the negative portion of the chrominance
signal grid swing, the plate current
pulses will be reduced. During the posi
tive portion of the chrominance signal
grid swing, the plate current pulses will
increase. Under properlv balanced cir-
cuit conditions, the increase in plate
current, as shown in the shaded area
(4th Row), is equal to the decrease in
plate current, and the average plate
current remains the same. The signific-
ance of the above is that when the
chrominance signal is 90° out of phase
wita the 3.58 mc oscillator signal, it
has no effect on the output of the de-
modulator (5th Row). It can easily be
shown by a similar analvsis that when
the chrominance signal is 270° out of
phase with the 3.58 1ic oscillator signal,
there is likewise no effect on the output
of the demodulator.

A similar analysis may be applied to
Demodulator B (Fig. 12) which is
sampled by the quadrature component
of the 3.58 mic local oscillator. In this
case color-difference signals appearing
in the output of Demodulator B are
those corresponding to the chrominance
signal component in phase with the
quadrature 3.58 wic signal (see Fig. 11).
Thus, in spite of the fact that the same
chrominance signal is applied to the
control grids of both demodulators, the
sampling function of the suppressor grid
in each modulator permits only R-Y or
I signals in the output of the In-Phase
Demodulator A, and B-Y or Q signals
in the output of the Quadrature De-
modulator B. This, in its essence, is the
technique of two-phase demodulation.
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be a servicing and
installation expert!

PICTURE BOOK OF TV TROUBLES
by the Rider Laboratory Staff

JUST PUBLISHED: VOLUME 2

(Vertical Sweep-Deflection Circm’l{)
Here's the only book ever devoted excinsively to
vertical sweep circuits! Rider’s expert lab staff
tells you about for/y-six different kinds of vertical
sweep circuit troubles . . . all based on actral
troubleshooting done right in_the Rider lab! To
describe these troubles, they show you 96 “faul-
ty’’ picture tube pattern 1llustrauons——an_<_i right
next to each one, you see the "‘abnormal” wave-
forms they got while checking key points . . .
the same waveforms you'd see on your scope
screen if yon'd done the checking! And here’s a
very special feature: the last 5 pages in the book
form a handy pull-out section that shows you
exactly what the RIGHT waveforms should %pok
like! Tt rakes just seconds to compare any “ab-
normal’’ waveform in the book with its ""normal
version shown in this pull-out! There’s no theory
—no "'maybe’s”’ . this book tells and shows
you how to diagnose TV receiver troubles by
picture and waveform observation . . . how to
Jo that servicing job better, faster, easier!
CHAPTERS: Blocking Oscillator Vertical
Sweep Circuits—Multivibrator Vertical Sweep
Circuits—Vertical Qutput Transformer Repla'ce-
ment—Vertical Retrace Blanking and Deflection
Yoke Circuits—Rapid Troubleshooting of Ver-
tical Sweep System.
=168-2, 5V x 8V . . . only $1.80
VOLUME 1 covers Horizontal OFC-Oscillator
Circuits. 5147 x 8147, #168 . . . only §1.335

HOW TO INSTALL TV ANTENNAS
by Samuel L. Marshall
This book lives up to its title! It's cm:r')plete'ly
practical—an illustrated "Antenna .Blble yot}ll
refer to every time an installation job comes in!
Tells vou everything you need to know about
installing antennas, safety precautions; putting
up masts and towers; getting the best reception
in fringe areas; wind and icing problems: types
of antennas. and when to use them: riggine, roof-
ing, and masonry work; in short—how to (jo the
job RIGHT . quickly, safely, economically!
CIHAPTERS: Antenna Fundamentals—VHI-—
Antennas—Transmission Lines & Stubs—UHNF
Antennas—Installation Materials & Methods—
High Masts & Towers—Installation Problems.
Stp” x 84", cat. 172, paper bound . . . only
§2.50
RIDER’S SPECIALIZED TAPE RECORDER
MANUAL, VOL. 1

Servicing tape recorders is BIG business—an;i
here's your opportunity to get your share of this
profitable market! With this face-tilled 288-pace
manual, vou’ll be able to service every recorder
put out by the 12 most prominent manufacturers
during the 5 vears from 1950 through 1954! In-
cludes everything you need 1o know about oper-
ation, adiustments, trouble diagnosis, and repair
of 88 different models! Here's the kind of servic-
ing information you get on each model: ampli-
fier schematics: voltage data: tube comblement &
layout: exploded viewr of me[bmm_'a/ assembly:
tronblshonting charts (with instructions on elec-
trical and mechanical organizaiion): how to muse
tape recorders with other devices; electrical and
mechanical parts lists

COVERS ALL THE MOST PROMINENT
RRANDS: Bell & Howell (Stereotone)—Brush
Devel. (Sowundmirror)—Columbia Rec. (Colum-

Riu-Bell & Howell)—Crescent Ind. (Strno)
Navstrom (Crestwnod)—Eicor. Inc. (Eicor)—
Pentron Corp. (Pentrony—Radio Corp. of

Amer. (RCA)—Revere (Revere)—Three Di-
mensional Co. (Stereotone)—V -\ Corp. (Tape-
0-Matic) — Webster-Chicaso  (Webcor) — Web-
cter Elee. (Elkotape)—Wileax-Gav (Recordio).

CITY & STATE

Cat. #6001 . . . 288 (814" x 117) pp.. paper
bound . . . only $1.50
OTHER VOI.UMES-EO_M_I-.N-E-EO__O'il__I
r ORDER TODAY! |
I IN CANADA, ALL PRICES APPROX. 5% MORE |
i Rider books are sold by parts jobbers and |
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these books, mail this coupon to us! |
| JoHN F. RIDER PUBLISHER. INC. |
| 280 Canal St., New York, N. Y. |
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rugged stee o Corp. . N—— ... 8
SO -by-stép iB |
build with S‘.TPm:e . Du Mont, Allen B. Laboratories 18 .
structions. Lite . 2,639,857
guarantee- H EICO o4 S ll;:lt.l.’zf.m

Har-Mac Electronic Distributing C ot || 0.5 dl). loss at 800 me. 1.4 VSWR at 800 me.
g : ar-Mac Elec romc' istributing Corp. ‘ ATll (for wall or window $l ["0
VOM $12.90 Hycon Manufacturing Co. ... 10 No. i1l mounting) .J st

. . e (with stainless l 75
See EICO's 38 Kits Ilinois Condenser Co. 52| | hoATlloS steel strap for 3 . list

i iversal mountin
ments in stock at | universal &)

Tube Tester $34.95

H . Look to IFD for Engineering Leadership
bicierd ";C""ci"bbl” ) Jensen Industries ; . b4
i rite for Catalog D-2. JEB [T [ 84 JFD MF6. 00., lll(!., Brooklyn t. N. Y.
o ¥ Prisas 5% higher on Wast Coash, INTERNATIONAL DIVISION
o i 3
a @' 84 WITHERS STREET, Lowell Manufacturing Co. 50 15 MOORE ST. N.Y.C.
B/ BROOKLYN 11, N. Y. Merit Coil & Transformer Corp. 2! —
— Moss Electronic Distr. Co,, Inc. .47

Ohmite Manufacturing Co. . 49 TUBES
70% to 90% DISCOUNT

Phaosfron Company " 3 Government, manufacturers, jobbers, ete. surplus
Planet Sales Corporation ... 62 Guaranteed 1 year. Free catalog on request
Precision Apparatus Co., Inc. ... 45 CADILLAC TRADING
Pyramid Electric Co. 1 Dept. AB, 231-07 Linden Blvd., Jamaica {1, N.Y.
Radiart Corporation . Cover 2 1
Radio City Products Co., Inc......... 57 o
Raytheon Manufacturing Co. . ... 5 )
1
RCA Tube Dept. . e .Cover 4 You've Read About It!
H ) i . - Now start sclling it and get on a profit-packed
Rider, John F. Publisher B bandwagon—the miraculous REMOT-O-MATIC
Television Remote Control.
Sams, Howard W. & Co....... ... 58 N. Y. and N. J. DIST.
Snyder Manufacturing Co...... 56, Cover 3 | | Har-Mac Electronic Distributing Corp.
Sprague Products Company.. ... 63 243 Broadway, New York 7, N. Y. BA 7-9051
Standard Coil Products Co,, Inc....... 12
Superex Electronics Corp..... . 58 || — =
|
Tele-Scopic Products, Inc. 62 | |
Trio Manufacturing Co. AN M ov I N G ’
Turner Company, The. 56 | | L
United Catalog Publishers . b4 Please
' 4= o
Weston Elec. Instrument Corp. 29 | | Mail Us

'z Your Change
of Address

Today
1440 page MASTER

ST beldila anevs . 81500, i1l Also include old address and
® 85,000 items  ® Fully indexed code line, if possible. Thanks.

® Full descriptions ® Wat. 6 Ibs.
RADIO-TELEVISION
- As$ 4.95 at most electronic parts | SERVICE DEALER
low distributors. List $6.50 |

- LW T as
UNITED CATALOG PUBLISHERS, INC, 110 Lafayetts St., N. Y. 13| 67 West 44 S, New York 36, N. Y.

“Watch that old dame.
She uses
a JENSEN NEEDLE.”

|
|
|
for everything in Electronics! i

b4 RADIO-TELEVISION SERVICE DEALER e FEBRUARY, 1955
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Set no

Rider

(c) John F

Sparton
Chassis 29U244, 27D244

RADIO-TELEVISION mmxw\._nm DEALER
COMPLETE TV merm_mm INFORMATION SHEETS

MISCELLANEOUS SERVICE HINTS
VHF R.F, AND MIXER ALIGNMENT
Set station selector to Channel 12.

Connect oscilloscope thru 10,000 ohms to test point T (Wire loop on top of tuner.)
For negative bias connect -3volts DC to A.G.C. lead (white covered wire) from tuner.
Feed sweep generator into antenna terminals, sweeping Channel 12,

Adjust C3, C8 and C13 (upright screws on top of tuner) for flat top response curve

and maximum gain. Check markers on all channels. They should fall in automatically

on all channels.
VHF OSCILLATOR ALIGNMENT

1. Turn on set and- select channel to be viewed.
~.Oo=~mn==a3=:&oo=~no~.
u

Place a non inductive screwdriver through opening, and adjust oscillator coil for best
picture and sound.

4. Repeat this adjustment for each channel that can be viewed in the area.

ADJUSTMENT SUGGESTIONS FOR PM FOCUS UNIT
UNDER NORMAL CONDITIONS, ALL FOCUS ADJUSTMENTS CAN BE MADE BY INSERTING A SCREWDRIVER THRU THE HOLE IN
THE BACK OF THE CABINET AND INTC THE SLOTTED END OF THE FOCUS CONTROL SHAFT. ROTATE THE SHAFT EITHER
CLOCKWISE OR COUNTER-CLOCKWISE UNTIL BEST OVERALL FOCUS IS OBTAINED.
1. IT IS RECOMMENDED THAT THE PHYSICAL POSITIONING OF THE PM FOCUS UNIT BE PLACED SO THAT THE MOUNTING
BRACKET HAS THE TWO SELF-TAPPING SCREWS IN THE CENTER OF THE SLOT.

2. IN THE EVENT THE BRIGHTNESS VARIES WHILE ADJUSTING THE FOCUS UNIT FOR BEST OVERALL FOCUS, MOVE THE
FOCUS UNIT ASSEMBLY FORWARD (TOWARD THE YOKE) APPROXIMATELY 3/8" AND RESET THE ION TRAP FOR MAXIMUM
BRIGHTNESS THEN REFOCUS (PM) UNIT.

3. FOR BEST COMPROMISE, TO OFFSET VARIATIONS IN FOCUS WITH DIFFERENT BRIGHTNESS SETTINGS, MAKE ALL
FINAL FOCUS ADJUSTMENTS AT A4 HIGH BRIGHTNFSS CONTROL SETTING.

TOP VIEW

|
SEE— N

m % 5

@ s
o
@’)’KD*
H, .

|
E—
vy T ¥

U

An exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, Publisher

MISCELLANEOUS SERVICE HINTS
Horizontal Drive Adjustments:

With 125V.A.C. line adjust vertical deflection for 10% over-scan with best
linearity then adjust horizontal linearity control for best linearity and follow
with adjustment of horizontal width control for maximum width. Adjust
horizontal hold control to its maximum counter-clockwise position. De-
crease horizontal drive control resistance until the compression near the
center of the picture disappears. Reset horizontal hold control to its mid-
_position.
With 117 A. C. line volts, the cathode current of the §CD6 must not exceed 140 Ma. with zero

beam current.

Hor. Oscillator Adjustment:

With 117 A. C. line volts and the horizontal hold control set at the mid-point of its range,
adjust L-41 for synchronization with approx. zero volts from Pin #1 of V20 to ground as
measured with a vacuum tube or other high impedance voltmeter.

Vertical Peaking Control R1230 (Part No. PA4465-1)

This control has been added on later models due to variation in 6BX7GT tubes. The control is

adjusted for best vertical linearity at the top of the raster.
Adjustment of Anti-Pin Cushion Corrector Magnets:

These magnets are mounted on the deflection coil mounting bracket and can

be moved in and out by first loosening the mounting screws. Under certain
conditions it may be necessary to form, or bend the flexible arms which

support the magnets. The above adjustment is made at the factory and should

not require re-adjustment unless the original position of the magnets is accidently

disturbed. Adjustment can be made in the following manner:
1. With the size controls reduce the size of the raster until the sides are

visible.

2. Adjust the corrector magnets for straightest possible raster edges.
Restore the picture to normal size.

1

BOTTOM VIEW

oo i

L 2OALS [Y2
N O - . LTAGE TEST SPECIFICATIONS:
== v . All Voltages & Current measwred with VEF -
; . . Chammel g Position - Channel #2.
N 117 Volts A.C. Ze.i——i-s_‘a.b!
. Brightness & ngl Coatrol P
Hortsontal & Vertical Bold Control vo..:u‘ Bet correct position to lock is pictere,

VO

1 URF Switch ia VHF Position.
3

3

4

6.

6, Width Costrol Position - Set for sormal size.
jul

1

8

10

11

. Vertical Sizs & Linearity Costrol Posltion - Set for mormal size best limearity.
. Focus Comtrol Positloa - Properly focused.

. Volems Coatrol & Toos Control Position - Counter - C!

. Iastrument (Metsr) Used - (VTVM) Vacuum Tube Voit Mater.

. Unless otherwise designated all voltages messured io respect to Chassis Growesd.
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x>U_Ov.._.m_.m<_w_&z‘ SERVICE DEALER
COMPLETE TY SERVICE INFORMATION SHEETS

REF. SYMBOL

C1 thru 25
C126 thru 41
C49
C50
[of 1]
Cs2
[of-3)
Cs4
(ot-1]
Cse
Cs7
Cs8
C59
ceo
ce1
ce2

DESCRIPTION
CAPACITORS

IN VHF TUNER UNIT

IN UHF CONVERTER

5K CERAMIC DISK

5K CERAMIC DISK

5K CERAMIC DISK

3.3 CERAMIC

100 CERAMIC

6.8 CERAMIC

100 CERAMIC

1K CERAMIC

5K CERAMIC DISK

1K CERAMIC

270 CERAMIC

2 m{. 50V, ELECTROLYTIC
5K CERAMIC DISK

270 CERAMIC

1K CERAMIC

SK CERAMIC DISK

5K CERAMIC DISK

270 CERAMIC

5K CERAMIC DISK

5K CERAMIC DISK

8.8 CERAMIC

5K CERAMIC DISK

100 CERAMIC

100 CERAMIC

2.2 CERAMIC

4.7 CERAMIC

1K 600V. TUBULAR

40 mf. 250V, ELECTROLYTIC
40 mf. 250V, ELECTROLYTIC
10 mf, 200V, ELECTROLYTIC
47 CERAMIC

100K 400V. TUBULAR

100K 800V. TUBULAR

3.3K 800V. TUBULAR

47K 400V. TUBULAR

5K CERAMIC DISK

5K CERAMIC DISK

5K CERAMIC DISK

33 MICA

5K CERAMIC DISK

1K CERAMIC

120 CERAMIC

22K 400V, TUBULAR

SK CERAMIC DISK

10K 400V, TUBULAR

33K 200V. TUBULAR

5 mf. 50V. ELECTROLYTIC
22K 8600V, TUBULAR

88 MICA

4.TK 600V. TUBULAR

80 mf. 450V, ELECTROLYTIC
20 mf. 50V. ELECTROLYTIC
100 mf, 50V. ELECTROLYTIC
470K 200V, TUBULAR

47K 600V, TUBULAR

2K CERAMIC

SK CERAMIC

5K CERAMIC

4.7K MICA

2.2K 600V. TUBULAR

100K 400V, TUBULAR

100K 400V. TUBULAR

10 mf. 350V, ELECTROLYTIC
10 m{. 350V. ELECTROLYTIC
100K 400V, TUBULAR

40 mf. 475V, ELECTROLYTIC
20 mf. 450V, ELECTROLYTIC
20 m{. 450V. ELECTROLYTIC
130 2KV CERAMIC DISK

1K 600V. TUBULAR

1K MICA

1K MICA

5.1K MICA

22K 200V. TUBULAR

10K 400V. TUBULAR

3.9K SILVER MICA

330 1KV MICA

470 MICA

82 MICA

10K 400V, TUBULAR

47K 800V. TUBULAR

470K 200V. TUBULAR

2.7K 1000V, TUBULAR

500 30KV CERAMIC

SPARTON PART NO.

PA4334-1
PA4334-1
PA4334-1
PA4326-4
PA4332-)
PA4328-13
PA4332-)
HK3M-102
PA4334-1
HK36M-102
HK36M-2T1
PA4303-14
PA4IM -1
HK3SM-271
HK36M-102
PA4334-1
PA4334-1
HK¥M-2T1
PA4334-1
PA4334-1
PA4328-13
PA43Y-1
PA4332-)
PA4332-)
PA4326-1
PA4328-11
PC42GM-102
PA4%7-21
PA4307-21
PA4307-21
CCI0A-4T0F
PC42GL-104
PC42GM-104
PC42GM-332
PC42GL-473
PA43M-1
PA43M-1
PA43Y-1
MCB0E-330
PA4IN-1
HKI6M -102
PA4332-4
PC42CL-223
PA4334-1
PC42GL-103
PC42GK-333
PA4308-2
PC42CM-22)
MCG6OE -880
PC42GM-4T2
PA4307-23
PA4307-23
PA4307-23
PC42DK-474
PC42GM-47)
PA43I9-4
PA4339-4
PA43Y9-4
MC81F-472
PC42GM-222
PC42FL-104
PC42GL-104
PA4Y4-3
PA4304-3
PC42GL-104
PA4307-22
PA4307-22
PA4307-22
Pur. with Defl. Yoke
PC42GM-102
MCB1E-102
MCS1E-102
MCE1E-512
PC42GK-22)
PC42FL-103
MCOJF -392
PA4340-12
MC60E-4T1
MC60G-820
PC42GL-103
PC42GM-473
PC42GK-474
PC42FN-272
PA4348

Sparton

Chassis 29U244, 27D244

PARTS LIST

REF. SYMBOL

C166
C167
c168
(o3 1]
C170
cin
Ci72

R] thru 10
R15 thru 23
R28
R28%
R30
R
R32
RYY
R34
R3S
R36
R37
R38
R39
R40
R41
R42
R43
R44
R4S
R46
R47
R48
R49
R50
RS1
RS2
RS3
RS54
R55
R56
R57
R58
RS9
R60A
R60B
R61
RE2
R63
R84
R&5
R66
R67
R88
RE9
RT8
R77
R78
R7%
R80
R81
R82
R8)Y
R84
R85A
R8SB
R85A
R85B
R86
R87
R88
RS9
R90
R$1
R92
R93
R104
R105
R106
R107
R108
R10¢
R110
R111
R112
R113A

DESCRIPTION
CAPACITORS

5K CERAMIC DISK
5K CERAMIC DISK
5K CERAMIC DISK
5K CERAMIC DISK
$K CERAMIC DISK
5K CERAMIC DISK
5K CERAMIC DISK
RESISTORS

IN VHF TUNER UNIT
IN UHF CONVERTER
470 2 WATT

4.7 Meg. 1/2 WATT
100 1/2 WATT

100 1/2 WATT

47 1/2 WATT

3.6K 1/2 WATT

82 1/2 WATT

1K 1/2 WATT

33K 1/2 WATT

56K 1/2 WATT

150K 1/2 WATT

4.7K 1/2 WATT

1K 1/2 WATT

100 1/2 WATT

100 1/2 WATT

3.3K 1/2 WATT

1K 1/2 WATT

15K 1/2 WATT

100 1/2 WATT

100 1/2 WATT

27K 1 WATT

4.3K 1/2 WATT

100 1/2 WATT

100 1/2 WATT

120 1/2 WATT

47K 1/2 WATT

2.2 Meg. 1/2 WATT
4.7K 1/2 WATT

3.9K 1/2 WATT

8.8K 1/2 WATT

6.8K 1/2 WATT

27K 1/2 WATT

25K CONTRAST CONTROL
100K BRIGHTNESS CONTROL
5.6K 2 WATT

220K 1/2 WATT

10K 1/2 WATT

470K 1/2 WATT

15K 1/2 WATT

330K 1/2 WATT

2,2K 1/2 WATT

150K 1 WATT

180K 1 WATT

100K 1/2 WATT

82 1/2 WATT

100K 1/2 WATT

1K 1/2 WATT

470K 1/2 WATT

1K 1/2 WATT

150 1/2 WATT

47K 1/2 WATT

10K 1/2 WATT

330K VOLUME CONTROL
1 Meg. TONE CONTROL
330K VOLUME CONTROL
1 Meg. TONE CONTROL
4.7K 1/2 WATT

4.7K 1/2 WATT

6.8 Meg. 1/2 WATT
470K 1/2 WATT

270K 1/2 WATT

270K 1/2 WATT

390 1 WATT

25K 5 WATT

120K 1 WATT

12K 1 WATT

180K 1/2 WATT

2.2 Meg. 1/2 WATT
22K 1/2 WATT

15K 1/2 WATT

8.2K 1/2 WATT

8.2K 1/2 WATT

1.1 Meg. 1/2 WATT
1.0 Meg. VERTICAU ROLD CONTROL

SPARTON PART NO,

PA4334-1
PA4334-1
PA4334-1
PA4334-1
PA4334-1
PA4334-1
PA4334-1

DR125-471
BR125-475
BRI12N-101
BR12N-101
BR12G-470
BR12G-%62
BR12G-820
BR12N-102
BR125-33)
BR12S-563
BR125-154
BR12G-472
BRI12N-102
BR12N-101
BR12G-101
BR12G-232
BRI2N-102
BR12G-10)
BRI12N-101
BR12G-101
CR125-273
BR12G-432
BR12N-101
BR12N-101
BR125-121
BR125-473
BR125-225
PA4203-9
BR12G-392
BR125-682
PA4203-10
BR12S-273
PA4457
PA445T
DR12G-562
BR125-224
BR128-10)
BR128-474
BR125-153
BR12N-334
BR12G-222
CR125-154
CRI125-184
BR12S-104
BR12G-820
BR12N-104
BR12N-102
BR123-474
BR12N-102
BR12G-151
BR128-473
BR125-103
PA4450-2
PA4450-2
PA4450-4
PA4450-4
BR12G-412
BR12G-412
BR12N-685
BR12N-474
BR12S-274
BRI125-274
CR125-391
PA4200-24
CR12S-124
CR125-123
BR125-184
BR12N-225
BR128-223
BR12S-153
BR125-822
BR12S-822
BRI2G-115
PA4458

L1 thru 13
L15 thru L23
L25
L26
L27
L28
L%
L30
L
L32
L33
Ly
L3S
L3¢
L7
L38
L40A
L40B
L41
L42
143
L44
145
146
LAT*
L48
L49
L50
L51
L52

DESCRIPTION
RESISTORS

50K HORIZONTAL HOLD CONTROL
100K 1/2 WATT

6.8 Meg. 1/2 WATT

470K 1/2 WATT

100K 1/2 WATT

2.5 Meg. VERTICAL SIZE CONTROL
4.7K 1/2 WATT

100 1/2 WATT

390 1 WATT

2.5K VERTICAL LINEARITY CONTROL
150K 1/2 WATT

120K 1 WATT

1K 2 WATT

560 1/2 WATT

560 1/2 WATT

1K 1/2 WATT

2.2 Meg. 1/2 WATT

3K VERTICAL PEAKING CONTROL
3.3K 1/2 WATT

4.7 Meg. 1/2 WATT

3.9K 1/2 WATT

100K 1/? WATT

100K 1/2 WATT

470K 1/2 WATT

4.7 Meg. 1/2 WATT

8.2K 2 WATT

12K 2 WATT

1.5K 1/2 WATT

100K 1/2 WATT

10K 1/2 WATT

1 Meg. 1/2 WATT

100 1/2 WATT

150 5 WATT

180K 1 WATT

15K 2 WATT

33K 1 WATT

500 HORIZONTAL DRIVE CONTROL
11K 5 WATT

220K 1/2 WATT

7.5 1/2 WIREWOUND

4K 5 WATT

270 2 WATT

270 2 WATT

DESCRIPTION
COILS

IN VHF TUNER

IN UHF CONVERTER

27.75 MC TRAP

21.75 MC TRAP

25,25 MC P, I F, (1)

24,25 MC P. L. F. (2)

23,25 MC P. L. F. (3)

26,0 MCP. L F.

25 UH CHOKE

25 UH CHOKE

4.5 MC TRAP

146 UH CHOKE

600 UH CHOKE

213 UH CHOKE

4.5 MC TRAP

420 UH CHOKE
DEFLECTION YOKE ASSEMBLY
DEFLECTION YOKE ASSEMBLY
HORIZONTAL OSCILLATOR
CHOKE

HORIZONTAL LINEARITY
CHOKE

WIDTH CONTROL

FILTER CHOKE

FILTER CHOKE

HEATER CHOKE

HEATER CHOKE

HEATER CHOKE

HEATER CHOKE

HEATER CHOKE

TRANSFORMERS
SOUND I, F.

RATIO DETECTOR
AUDIO OUTPUT

An exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, Publisher

SPARTON PART NO.

PA4458
BR125-104
BR125-685
BR12N-474
BR125-104
PA441
BR12S-472
BR12N-101
CR12S-391
PA4464
BR125-154
CR125-124
DR12§-102
Part of Defl. Yoke
Part of Defl. Yoke
Part of Defl. Yoke
BR125-225
PA4465-1
BR12G-332
BR125-475
BR12G-3982
BR12G-104
BR12G-104
BR125-474
BR12N-475
DR12G-822
DR12S-123
BR12G-152
BR12S-104
BR125-103
BR125-105
BR12N-101
PA4200-22
CR12G-184
DR128-153
CR125-333
PA4448
PA4200-27
BR12N-224
BRW128-75
PA4200-25
DR12S-271
DR12S-2T1

SPARTON PART NO.

AB43523-13
AB43523-12
AAG408-1
AAB8408-1
AAB408-1
AAB364-1
AAB650-1
AA6850-1
AAB364-2
AA8402-8
AAB613-8
AA8402-7
AAB407-1
AAB613-10
AC68088-1
AC8088-1
AAB403-2
AAB650-9
AAB400-3
AAB850-9
AA6400-3
AB47009-1
AB47012-1
AAB851-1
AA8651-1
AA86851-1
AABB51-1
AABB51-1

AAG687-5
AABBE84 -4
AD44068-3

2.2K 600V, TUBULAR PC42GM-222 N .
100K 600V. TUBULAR PC42FM-104 DalLrLTION YUKE ASSTABLY AC63088-1
100K 600V. TUBULAR PCA2GM -104 .‘_._%..\“Mw FOCULTiw UNIT PBL0?87 VERTICAL OUTPUT AB44070-1
100K 600V, TUBULAR PCA2GM-104 o PAl2.8 HORIZONTAL OUTPUT PC70019

. tn AosatolY UHE PC70021
40 mf, 475V, ELECTROLYTIC PA4307-13 KF TUNza n siolY VHF P53 s POWER AB44033-1
40 mf. 475V, ELECTROLYTIC PA4307-13 FUse 3/8 AW PR121P POWER AB44034-1

FIELD BLOCK OSC, AB47006-4
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SNYDER MFG. CO., PHILADELPHIA 40, U. s. A,
BELLEVUE TUBE MIlLL, INC., PHILADELPHIA
SNYDER ANTENN-GINEERS, LTD., TORONTO 14, CANADA
WORLD EXPORT: ROBURN AGENCIES, INC., N. Y.
VAN DER HOUT ASSOC., LTD., TORONTO 14, CANADA
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In the March 7th issue of LIFE magazine, readers all over

America will see a special advertisement, sponsorzd by the RCA Tube
Division, paying tribute to local television servicemen and dealers
everywhere, This will mark the opening of the consumer phase of
National Television Servicemen’s Week—a perfect opportunity for you

%o tell your story to your community. ®

SEE your RCA Tebe Distribetor NOW RADIO CORPORATION

. for details about NATIONAL TELEVISION SERVICEMEN'S of AMERICA

WEEK (March 7-12). Be ready to take full advantage of this big event
planned by RCA—exclusively for YOU! ELECTRON TUBES HARRISON, N,




