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the most important antenna
development since the
introduction of the basic Yagi!

The World’s First | \“-?t:.\
Triple-Powered Yagi. . . i

S e
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Brilliant all-channel
VHF performance —

and really ready for
' ' : “Shocked
SUPER RAINBOW
' model no. 33i-2
s No_other anienna provides such outstanding
long distance reception in black and white.

s No other amtenna is so well prepared to meet Single bay

the exndirg requirements of color televisicn: SUPER RAINBOW
Uniforns high gain, flay ﬁequency'respoilée, :medel "
extremely narrow polar patterns, highest

front-to-back ratics.
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make the RAINBOW the most powerful

all-channel VHF antenna
science has yet produced.

1. New spacing formula: Channel Master research has

now established new, more efficient relationships

between the Yagi’s parasific elements {directors and
reflectors) — far greater afficiency than a screen.

The radical new spacing arrangement between these elements
has, for the first time, extended the full efficiency and

high gein of the basic narrow band Yagi over the

full width of an entire VHF band.

New “triple power’”’ High Band directors and
reflector: Three-segment directors and reflectors,

with each segment insulated from its adjacent segment,
provide the combined power of three High Band Yagis,
operating side by side, in perfect phase. This is the first time
an entire antenna has been made to operate on the same
high gain principle as the fabulous Tri-Pcle.

New “intermix’’ design: Combines — into one single
anfenna — two separate, independent sets of directors and
reflecters, one for High Band, one for Low Band.
Each parasitic system operates only on its own band.
No compromise design. No interaction. No signal loss.

PLUS Chaanel Master’s original, super-gein TRI-POLE . .

the unique triple-powered dipole that made the Champion
the most wanted antenna in America.

2 great models available:

RAINBOW, Model No. 330 — for secendary and near-fringe areas.
SUPER RMNBOW, Model No. 331 — tor fringe and super-fringe areas.
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Diagram

ments,

Full band width —
highest gain — of any
all-channel antenna.

illustrates
operation of the RAINBOW's High
Band and law Band parasitic ele-
Note unique new spacing
arrangement between elements.

Heavier lines indicate elements operating on:

Law Band only
. NN

[ :
4 =
U |

independen?

High Band only

T=Tripol2
(shewing
current
distribution)

each insulated from the others, for triple-powered

Note that each ngh Band element is actually three seporate elements,

performance.

Gain Qver
1-Bay
Champion

Here’s how the FAINBOW out-performs the famous Champioa.
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HVO-16

M E R I T—the only transformer line designed exclusively for service—

will be on the spot with exact replacements for color television.

Since 1947 Merit has made available to you a complete line of replacement
transformers including such exact replacement requirements as Merit Model HVO-13
for Sylvania, Model HVO-16 for Philco and Model HV0O-23 for Admiral.

Merit’s three plants are geared to supply your replacement transformer needs

when you need them wherever you are.

Ask your jobber, or write for, your copy of Merit 1955 Replacement Guide #407 listing

up-to-date replacement components for all models and chassis of TV receivers.

WATCH

FOR EXACT REPLACEMENT IN
COLOR TV

IT HAS BEEN IN BLACK & WHITE TV SINCE 1947

MERIT CCIL & TRANSFORMER CORP.
4427 N. Clark Street, Chicago 40, lllinois

Burton browne advertising
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A Publisher Hurts Servicemen

In yesteryear it was common practice and con-
sidered good business for competing publications,
particularly newspapers, to blast away at one
another at the slightest excuse. Of late this practice
has not been indulged in because modern publish-
ers are supposed to be more polite than their fore-
bears. Well—because we are both old fashioned
and because we have the interests and welfare of
the radio-TV servicing profession at heart, we now
find it necessary to blast away, with all the power
we command, at a contemporary publishing firm
whom we sincerely believe is doing professional
radio-TV servicemen a rank inexcusable injustice.
We refer to Ziff-Davis Pub. Co. (who for years
has published “Radio News”—which is supposed
to be published for the benefit of radio-TV service-
men). Ziff-Davis has just launched another month-
ly magazine titled “Popular Electronics.” Both
“Popular Electronics” and “Radio News” have the
same Editor, a fine fellow personally, by name of
Oliver (Ollie) Read.

Scanning “Popular Electronics” first issue we
find in it articles titled: “How To Test and Replace
Radio & Television Controls”—‘How To Align Re-
ceivers”—“How To Fix Home Radios”—“Adjusting
Your TV Height Control”—and others of passing
interest.

As “Popular Electronics” like “Radio News” is
sold on newsstands, copies can get into the hands
of laymen, set owners and others besides profes-
sional servicemen. These laymen, then, are being
advised and told how to do their own radio-TV re-
pair jobs—jobs that, under normal circumstances,
without “Popular Electronics” interference, might
be relegated to professional servicemen.

Isn’t this a ludicrous and intolerable situation?
Here we find that a magazine publisher who claims
to be the serviceman’s friend is actually taking jobs
away from those servicemen, worsening their al-
ready too-competitive position. Ziff-Davis, in this
age of free and unrestricted enterprise, has, by
launching “Popular Electronics” with its “service-
your-own-set” type of articles, bitten the hands
that feed them. The companion magazine “Radio
News” with the same Editor as “Popular Electron-
ics” will probably find itself loved much less hence-
forth by professional servicemen who naturally do
not want their income or profession undermined.
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Our Prediction Is Upheld

Just five years ago RCA introduced the first 45
rpm record. We then predicted that “45’s” along
with 33 1/3 rpm recordings, would revitalize the
phonograph business and eventually force 78 rpm
records into obsolescence. That prediction is being
borne out. In 1949 record industry sales totalled
160 million dollars. This year the total may exceed
9295 million. And this despite the tremendous im-
pact and competition of TV, which was in its
infancy in 1949. Think of it! In the past five years
200 million “45” records and 13 million “45” turn-
tables have been sold. Think of all the needles and
cartridges that can be sold in the years ahead!

Mr. Frank Folsom, President of RCA, is now of
the opinion that in another five years the “45” will
account for more than 75% of the total record
volume. We don’t care about that—but we do hope
that with each coming year more and more elec-
tronically actuated phonograph record players will
be sold and used. They can be and are a wonderful
influence upon the nation’s adolescents who in
time may be taught to appreciate good music and
truer fidelity of phono reproduction.

In this connection may we voice our objection
to the rampant and frequently misused term “High
Fidelity.” When the writer founded and became
the first publisher of the magazine “Audio Engi-
neering” in 1944 it was his thought, and that of
his associates, that the term “High Fidelity” meant
truly faithful wide frequency-range reproduction
of the better class music or artistic rendition. To-
day some manufacturers put one or two tiny speak-
ers, each having a 300 to 3000 cps range, into an
oblong cabinet and call that sort of garbage “Hi-
Fi.” Something in the way of standards is needed
to differentiate between genuine and quasi High
Fidelity. Possibly the Audio Engineering Society
and the Institute of Radio Engineers could get
together on a standards project of that kind.

Being close to the matter, we realize that for
various reasons, some valid, others selfish, many
manufacturers would not wish to have such “stand-
ards” established. This group might stymie any
action that IRE or AES might undertake. At least,
an attempt to define High Fidelity minimums
should be made, otherwise many avoidable mis-
understandings between the public and the sellers
of audio reproducers are bound to arise.
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For those who pursue the ultimate—the rediscovery of perspective in music. ..

Imperial
PR-100

The stimulation &nd - pleasure
gained by listening to a live per-
formance is .the result of much
more than frequency range con-
siderations.

Here is a revolution—the use of true proportions of sound
in authentic reproduction including smooth coverage of the
complete useful frequency range and thus recreating the fine
performance with the greatest possible degree of accuracy.

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

PR-100 “IMPERIAL" REPRODUCER

ST-918. Selected Mahogany. Net Price............ $525.00
ST-918. Satin Korina. Net Price.................. 535.00

..0I.l..0I.IOIl...l.....0Il...v...l...0I.'..l0Il0I.I.0IOI.I.Il.l.ll..l.......l..OI.

LABORATORY STANDARD

RS-100

Built for research comparison

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

RS-100 LABORATORY REFERENCE STANDARD REPRODUCER
ST-920.Net Price. .............c.cooouvvininn.., $468.00

..'.'.'.'.....'.’.,'.'.'.'.'..'.'.'.'..........'.'
Burton browne advertising

Jensen—world’s quality standard for more than a quarter century.

Division of the Muter Co.

MANUFACTURING COMPANY 6601 S. Laramie, Chicago 38, llinois



M NEW CONCEPT IN RUTATOR ENGINEERING !

'Built-In Thrust Bearing-3200: 1 Reducﬂon Gear Train—Dynamic Braking!

Al

PIANO KEYBOARD YUNING!
Finger-tip control tuning. Precise
“\/ontenna position indicated af all times.
Magnificently styled console is

. a joy to behold.

Especially designed for fidelity reception of sharply directional
color transmission. The JFD Roto King is the first ever engineered to
overcome shortcomings of conventional rotator design which seriously

affect the accuracy of antenna pesition and indication:

ambiguity (error) and voltage fluctuation. The result is

stop-watch tuning of antenna for fidelity reception of critically
' W@ 0 directional VHF, UHF and color signals especiully.
w -

Detachable power drive unit can be Ultra-sensitive control svster accurofe Compiete 390 degree. revolution permits
removed i seconds. No laborious within 1/, degree of des red position. station selection beyond end of
-dismantlirg of antenno. Instont stop. No ambigusity. -normal 360 degree traverse,

No drift or error.l

LOOK TO JFD FOR ENGINEERING LEADERSHIP i2
Export Division: 15 Moore St., N.Y.C.

WS FOR. IR M. 08 fuoden RT100-M Mahogany $44.95 List
"Model RT100-iV Ivory 44.95 List
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Raytheon leads the way to smaller, light weight, more compact, tele-
vision receivers with the amazing new 17AVP4 monochrome picture
tube. It is 3% inches shorter in overall length and approximately 4
pounds lighter than present 17 inch tubes. The type 17AVP4 incor-
porates a new 90° deflection angle bulb, a 1 inch shorter neck length
and achieves maximum compactness with conventional viewing area.
The 17AVP4 has electrostatic focus, magnetic deflection and features
the same crisp, clean picture that makes all Raytheon Picture Tubes
outstanding for quality.

This important new Raytheon tube, developed and produced at
Raytheon’s new modern picture tube plant at Quincy, Massachusetts is
one more reason why you can standardize on Raytheon Picture Tubes
with complete confidence that you are giving your customers the very
latest and best.

Remember, Raytheon Picture Tubes are Right Jor Sight. Right for You, and
always New. Buy them through your nearest Raytheon Tube Distributor.

P9 1/823/16™

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

15 5/8 3/ ™

ANOTHER RAYTHEON FIRST!

e 6 1/2'" 2 3/167" >

|

~0LlD

19 174"+ 3/8"
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LABORATORY
PERFORMANCE

PRICED
FOR THE !
SERVICEMAN
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Car-teue

TUMING

TUNING

Pa 15
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For Black and
White and Color
Television. ..
plus FM and AM
Radio. ..

Unexcelled in performance and versatility, the CP model 780

2008

is engineered as o completely electronic sweep circuit with-
out motor or moving parts. Unique electronic unidirectional
coupling provides for sweep in one direcfion only at a

e .J

1008

uniform output level (AGC). For use with ary marker gen-

erator and oscilloscope, moadel 780 is the first
laboratory type all electronic sweep generator priced

reasonably enough for service use.

Service Designed for Ease of Operafion:

e Built-in Detector/Comparitar Permits

1) Visuo_J observation and accurote settings of
marker signals and sweep width of alignment
of TV IF’s and Wave Traps.

{2) Laboratory and service technicions ta check
their test equipment.

{3) Check of test set-up for improper grownding
or long leads. :

Band

Push button attenuvator for rapid, precise alignment and

measurements.

Automatic internal blanking with straight line base gener

trace.

tion for scope pictura—eliminates return
J all oscilloscop

180° 60 cycle phasing veltage for use o
available on front panel.

Jack provided for modulation by external signal such
color generators (bar or dot) and is automatically mixed
the sweep circuit.

5
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SWEEP GENERATOR

DO-ALL
ELECTROWIC SWEED
MooEL T80

Me

e H
TURING

MOBSLAT oM
I
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Features:

Anti-backlash dial—Elec-
tronically regulated
power supply —Highly
linear sweep to close tol-
erances of manufacturer’s
specifications—Range

508 3pe

3.2 megacycles to 800
megacycles—Wide sweep
width control O to 30
megacycles—Avtomatic
gain control—Precision,
triple shielded attenuator.

SPECIFICATIONS

Sweep Llinearity: Exceptional high degree of linearity not possibly
obtainable in mechanical sweeps.

tinearity Sweep

tinearity Sweep
Width Within 2 DB

0- 8 me Max. 15 me
0-10 mc Max. 25 me
0-10 me Max. 22 mc
0- 8mc@ 70 me Max. 25 me
0- 20 me @ 200 mc Max. 30 me

(R0

RADIO CITY PRODUCTS CO.
EASTON, PENNSYLVANIA



Sewicing

ONE of the compensations of tele-
vision servicing is that the symptom
shown in the picture tube most often
reveals the defective circuit. However
this premise may be a faulty one if fol-
lowed blindly. This is particularly true
in the case of vertical instability which
generally takes on the following forms:

1—Picture locks but is very touchv

2—Picture locks but is out of frame

3—Vertical jitter

4—Any of the above plus excessive

contrast

It is very tempting to interpret the
above svmptoms as being caused by a
defect in the vertical oscillator circuit.
However, it will be generally found that
most vertical sync troubles do not orig-
inate in the vertical oscillator circuit
proper, but rather in the many circuits
that precede the oscillator.

Sync Compression

The most common cause of vertical
instability is sync compression which
may be better understood from the fol-
lowing discussion. \When the composite
video signal is forned at the transmitter,
the sync pulses occupy 25% of the
upper portion of the signal as shown in
Fig. 1.

When the composite video signal is
reproduced at the receiver it must be a
complete duplicate, in every way, of the
signal formed at the transmitter. In
certain tvpes of troubles that mav occur
in the receiver, the amplitude of the

10

VERTICAL
INSTABILITY

by I Steve Travis

100%
75%
50%
25%

100%
75%
50%
25%

Fig. | — Normal signal

sync pulse will be reduced while the
video signal amplitude will remain con-
stant or may even become greater. A
reduced sync pulse is shown in Fig. 2.
From this figure it can be seen that the
video signal now occupies 90% of the
amplitude and the sync only 10%.
The lowered sync level is referred to as
SYN¢ compression.

Fig. 2 — Sync. compressed.

Sync compression can occur in any
stage through which the composite video
signal passes. This includes the:

1—RF stage

2—IF stage

3—Video detector

4—Video amplifier

Sync compression in these stages may
be caused by any of the following:

RE 18T, 2ND. 3 RD. 4TH. VIDEO
awp [ CONV. [ VIDEO [ VIDED [ VIDEO | VIDED 1 WP
: LE LE LE LE '
N
05¢.

Fig. 3 — Block diagram of sync check at video detector output.
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1—Defective tubes
2—Defective age system
3—Defective components
non-linear amplification
Except for excessive contrast the same
symptoms indicated in the first para-
graph may develop from defects in the
svnc circuits themselves. Although not
referred to in the category of sync com-
pression we will cover service proced-
ures for these conditions as well.

Since the sync pulses affected are both
horizontal and vertical it may be asked
why sync compression does not generally
result in severe horizontal instability.
This is because of the stabilizing effect
of the horizontal afe circuit. In most
cases, if horizontal instability does oc-
cur due to sync compression, it may
ippear as a horizontal pull.

causing

Service Procedure

The prime objective in trouble shoot-
ing is first to isolate the defective stage
and then to isolate the defective part
within that stage. The first component
that should be checked is the tube, and
that by substitution only. Care must
be taken in this procedure to change all
the tubes of the complete section sus-
pected. If, for example, more than onc
if amplifier tube is gassy it may be over-
looked in a substitution process in which
only one tube at a time is replaced.
When the tubes of a particular section
have been eliminated as the possible
source of trouble, we can then proceed
to eliminate other components in the
suspeoted stage.

Key Test Points

A key test point for checking sync
operation is the video detector output
designated as point A in Figs. 3 and 5.
By using an oscilloscope we can observe
the composite video signal at this point.
If there is no sign of syne compression
at this point we may then proceed to

# Iﬁ i T i".ﬁ‘ ﬁ

¥

Fig. 4 — (A) Proper and (B) Improper waveforms at video detector output.
(B) indicates sync compression in video signal.

check the video amplifier and sync cir-
cuits. Proper and improper wave forms
are shown in Fig. 4A and B, Fig. 4B
indicating compression. The oscillo-
scope should be adjusted to show at least

two vertical fields. If there is any indi-

cation of sync compression shown on
the scope then the cause must be lo-
cated somewhere between point A and
the rf amplifier.

Faults may be isolated by two meth-
ods. If the serviceman owns a crystal
detector probe, he should connect it to
the vertical input terminals of the oscil-
loscope. This now enables him to check
the composite video waveform at any
point on the if strip. The test procedure
is from the last if amplifier back to the
rf stage. If the waveform at the plate of
any stage shows compression, and the
input does not, the stage being checked
is defective. A voltage or resistance
analysis will most often show up the
offending part.

If the equipment mentioned in the
previous paragraph is not available a

second method of attack may be em-
ployed. This is a straight voltage analy-
sis from the last if amplifier to the
antenna. When making this voltage
analysis special attention should be paid
to the control grid readings. The ac-
tual value of voltage to be read at the
control grid is determined by the
strength of the incoming signal and the
condition of the age circuit. Therefore
the value of control grid voltage ob-
tained may vary somewhat from pub-
lished figures. A rule of the thumb
range is between -2 to -6 volts.

Grid Current
Voltage is not the only quantity to
be checked. Of equal importance is the
absence or presence of grid current. I
grid current flows in the rf or if tubes
an inevitable result will be sync com-
pression. This can be checked by
measuring the output voltage of the
age rectifier at point B in Fig. 5.
This voltage will normally be pro-
[Continued on page 61]

A.G.C. TO TUNER —= 1

83 !
6BC5
470 3rd. LF

470 ——=

Q00000

V10 Vit
68C5 6ALS 0
41hLF 470 pET-AGC.  VIDEO
AMP.

—>

W

> 120K

VvV

nl]l—www?&mm
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.1||l|——-v‘ A
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.L /567 R66
€93 I 100K 27K

TEST POINT

Fig. 5 — Typical video detector, agc rectifier and vertical instability distribution circuit.
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HEAR THE

Based onthe famous.University model

WLC Theater Sysfem used so success-

fully and extensively in deluxe sta-

dium and outdoortheaterinstallations
. . auditoriums, expositions, concert,

malls and other important applica-

tions where only the highest quality

equipment is acoeptable—University

engineers now hring you a smaller,

compact version—the BLC—for gen-

eral application in public acdress

work. The BLCis the New staad-

ard for both voice and music,

indoors and outdoors. The

BLC is now yours, at

the low low price of

b BA .ANCED**COM-
PRESSION" TYPE FOLDED HOFN,
starting with eightinch throaf and
energized by top quclty low fe-
quency ""'woofer’ drivzi p-ovides
more lows than other bu ky designs.

SRR o R v e et vEETER

with exclusive patented "‘secip-o-
cating flares” wide anglz hern
transmits more highs with greater
uniformity . . . high frequercy
response that you ca1 hear!

Ask your distributor for m convincing
demonstration, and HEAR. THE
DIFFERENCE !

DUAL RANGE
THEATER TYPE SYS-

TEM permits uncompro-
mising design of the
"woofer'’ and ""tweeter’ sec-
tions for greatest efficiency. Hear
it penetrate noise with remark-

able fidelity and intelligibility.

SEPARATE LOW AND

HIGH FREQUENCY DRIVER SYSTEMS with

electrical crossover reduces intermodulation

ard acoustic phase distortions common to

other systems which attempt to use two dif-
fesent horns on a single diaphragm.

EXCLUSIVE WEATHERPROOF
DLAL RANGE COAXIAL DESIGN eliminates
wested space. Depth of BLC is only 9'’; can
be mounted anywhere, even flush with wall
or ceiling.

EXPERIENCED MECHAN-
ICAL ENGINEERING AND CAREFUL ELECTRI-
CAL DESIGN meet the challenge of diversi-
fied application and environmental
hazards. Rugged, and conservatively
raled—you can rely on the BLC.
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A service record unmatched
in the history of television!

CROSLEY SUPERV

10 7 08/vize mané aroan.

emEmOETTEERST TUENES oS TESTERDETD 0 SIS renTy

¥

o
L )
.

“No more groping and twisting”

'Entire chassis accessible for service”

“By removing the cabinet back,
every tube is right in front of one’s
eyes. No more groping and twisting
to relocate tube-socket pins. The
separate diagram showing the actual
filament wiring makes the search for
anopenfilamentamatierofseconds.”
L.B.Hallberg, Hardware Products Co.,
Sterling, IIl.

Points wired on ter-
minal strips—easier
circuit tracing  * :

“The Crosley Super-V is a service
man’sdream; the new vertical chassis
allows the changing of tubes in a
few minutes. When service of a
more complicated nature is required,
the cabinet can be removed by
loosening 6 screws; this leaves the
entire chassis accessible for service.”
Roy R. Thompson, Saginaw Distrib-
utors, Inc., Saginaw, Mich.

Bonnet-type cabinet
lifts right off—no
more chassis

tugging

All important parts
groupedinone plane
—all tubes accessi-
ble at rear

oivision | AVCO 2;”;::*

Crosley gives you more for your money!
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Block Diagram
%

Anallysia

(OLOR TRANSMISSION

by |l BOB DARGAN
and SAM MARSHALL

From a forthcoming book entitled

““Fundamentals of Color Television.

Part 2

AT this point it would be advisable

to discuss the luminance signal,
Ev in somewhat greater detail. The
maximum luminance signal of a tele-
vision scene corresponds to the bright
est white area in the field of vision of
an observer. The minimum luminance
signal corresponds to black.

As indicated in Chapter I, the lum-
inance signal is made up of definite
proportions or percentages of the red,
green, and blue signals, these being:
Evr = 3 Er + .59 Ec¢ + .11 Es (II-1)
These percentages describe the manner
in which the individual colors give rise
to the sensation of brightness. Thus,
green contributes 59%, to the bright-
ness sensation, red 30%, and blue 11%.
Mixing these colors in the percentages
stated above results in the sensation of
colorless light ranging from a bright
white to dark gray depending on how
much light is present.

As an example, let us consider the
casc where a color camera is scanning
a peak white scene. According to
INTSC specifications equal and max-
imum primary color signal values ap-
pear at the outputs of the three color
camera tubes. For a black and white
tube to reproduce this sensation of
white, the signals would have to be
connected to a signal mixing network,
called a “matrix,” so that the final color
signal outputs are produced in the fol-
lowing ratio:

30% red, 59% green, 11% blue.

14

"

This is illustrated in Fig. 8A where a
maximum white signal produces am-
plitude as well as percentage ratios of
30, 59 and 11.

Now, if a darker scene is scanned,

such as 50% gnay, as in Fig. 8B, the

camera voltage outputs will be reduced
in each case to ¥ the original value;
but the same ratio of color signals will
appear at the output of the matrix, that
1§:

30% red, 59% green, 11% blue.

W
00— —
s COLOR SIGNAL
¢ PERCENTAGES
£ IN'Y CHANNEL
E
Wy
S
S 50— |3
Q
i
\ 30%
R
=
D

L

(A)

COLOR SIGNAL

PERCENTAGES
GRAY IN'Y CHANNEL
5 ‘xﬁ/__#
g ¢ 59%
EN
NN 30%
£ £l = 7
— b

(B)

Fig.

8—In (A) 1009, white signal scene produces following color signal am-

litudes and percentages in Y channel:
Amplitudes: Red-30, Green-59, Blue-11.
Percentages: Red-309%,, Green-599,, Blue-11%,.
In (B) 509, luminance or gray signal produces following color signal am.-
plitudes and percentages in Y channel:
Amplitudes: Red-15, Green-29.5, Blue-5.05.
Percentages: Red-309,, Green-59%,, Blue-119.
Thus it should be evident that the color signal percentages in a monochrome
(white or gray) scene remain constant; what differentiates one monochrome
scene from another, that is, white from gray, are the relative amplitudes of
the component colors in both scenes.
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H&V H&aV
CIRCUITS H&V SYNC 0SC. H& YV SWEEP
A
R Eq 3.58 MC.
b 055 COLOR BURST
| c S mE
! M Y 0 E Y £-f, | ML Y
A ER—EY¥ M P R Ly A
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| > £
I X E g X =
1 R R COLOR
8 £ PICTURE
b 8 — TUBE
£ Ey Ey
COLOR
CAMERA
TUBES * TRANSMITTER - * RECEIVER -

Fig. 9—Block diagram of color TV system with color-difference signals added.

Color-Difference Signals

We are now ready to find out how the
primary color signals leaving the out-
puts of the color camera tubes are pro-
cessed so that ultimately two signals
are made available for transmission.
These are a brightness signal contajn-
ing the luminance information; and a
color signal containing information rel-
ative to the hue and saturation of the
spot being scanned.

Referring to Fig. 9 we will observe
that the three color voltage outputs of
the camera tubes are fed into a matrix
in the first color signal processing opera-
tion we are concerned with. This signal
processing involves subtracting Ex or the
luminance signal from the red color
signal and the blue color signal.

Syvmbolically, by subtracting the Y
signal from the red color signal, we
obtain:

E.m-m = EY or En - EY
This expression is referred to as the red
“color-difference” signal. Similarly, the
blue color-difference signal can be rep-
resented as:
EB __ EY

Notice that Esx is brought out as a
separate signal from one point on the
matrix, Er — Ev from another point, and
Es — Ex from a third point, By properly
proportioning the matrix values, the
Er signal may be imade to have the per-
centages shown in equation II-1.

The red color-difference signal, Ex —
Ev, therefore is made up as follows:
Ex—Ey = ER‘—(‘sER -+ .59Ec + .11Es)

= .7Er —.59Fc —.11Es (11-2)
Notice that negative signal values are
indicated in equation II-2. These nega-
tive values simply mean that the polar-
ity of the color signal referred to is
inverted. Negative signals may be ob-

RADIO-TELEVISION SERVICE DEALER e

tained by suitable phase inverting cir-
cuits about which additional details
will be given in another chapter.

The blue color-difference signal de-
veloped at the output of the matrix is
shown as Er — Ev, and has the following
color signal makeup:

Es—Er = Ee—(.3Er+ .59E6¢ 4- .11E35)
= .89Es — .3Er — .5%Fc (11-3)

Thus, by proper matrixing we con-
vert the three primary color signals into
a luminance signal Ex, and two color-
difference signals Er — Ex and Es — Ex.

A question that might be asked at
this point is why isn’t a green color-
difference signal also developed. The
answer is that it is not necessary to do
so in the transmitter inasmuch as this
signal mav be derived at the receiver by

Oa
1877 (ER_EY) or RCD

> 90°
493 {EB‘Ey) or RBD

Fig. 10A—Phase relations between

color difference signals after modu-

lation of sub-carriers. Assume the

Ezx Ey axis to be the zero degree
reference axis.
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suitable matrixing of the Er — Ex and
Es — Ex signals. Since the latter signals
already contain values of Ee as shown
in equations II-1, II-2, and II-3 by
suitable additions and subtractions the
Ec — Ev signal is obtained. This opera-
tion will shortly be illustrated.

The real significance of these new
color signals is that we have reduced
the color information to be transmitted
from three primary color signals to a Y
signal and two color-difference signals.
Exactly how the color-difference signals
are transmitted will shortly be explained.
First let us see how the color-difference
signals are processed at the transmitter,
then at the receiver; and then how
eventually the original red, green, and
blue color signals are reestablished.

A comparison between the trans-
mitter sections of Figs. 6 and 9 will
reveal that except for the creation of
the color-difference signals, Fig. 9 is
the same as Fig. 6. Observe that Er,
Ee, and Es enter a matrix where Ex
and the colordifference signals are
formed. Es, the complete luminance
signal enters the combiner preparatory
to becoming part of the composite video
signal. Er — Ex and Es — Ev enter a
new color encoder where in combina-
tion with the 3.58 mc subcarrier a sin-
ale color signal is formed. As in Fig. €,
this color signal combines with the ¥
signal and the sync signal to form the
composite video signal.

At the receiver, (Fig. 9), the color-
difference signals may be used to re-
cover the original Er, Ec and Es signals.
For instance, to recover Ex we simply
add Ev to the red color-difference signal
in a suitable matrix and obtain:

(Er — E\) +E-=F 14

To recover Es we simply add Er to

15



A ER_EYZ 1
| Reo= 877
RED
632
- .614
\
}
i\ 13
i
(
i -
148 Rep=.493 (E5Ey)

Fig. 10B—Relative values of color

difference signcls developed as a re-

sult of pure red signal. Phase dis-

placement of red signal is 13°. Rela-
tive amplitude is .632.

the blue color-difference signal and
obtain:
(Es — Ev) + Ex = Le (II-S)
To recover Ea we add Ev to the green
color difference signal and obtain:

obtained at the receiver, by combining
Er — Ev and Ex — Ev. We will now see
how this is done. It can be shown (See

proof of Equation 1I-7 below) that:

-30 -11
Ee—Ex :—5§ (En - E\) 'Tg(EB —Ex
17

Thus, if in the decoder we adjust our
circuit components to obtain the above
negative signals in the fractions or
percentages shown, Eo — Ex may be
obtained.

To summarize this section up to this
point, we have shown how the origina!
color signals are converted at the trans-
mitter matrix into a Y or luminance
signal and two color-difference signals.
At the receiver the color-difference
signals are mixed in a matrix to repro-
duce the original Er, Ee, and Es color
signals. Although the green color dif-
ference signal is not developed as a
separate signal in the transmitter, in
the recciver it may be obtained by
proper matrixing of the Erx — Ev and
Ex — Ex signals.

Comparing Fig. 9 with Fig. 6, no
change was made in the block diagram
other than to remove the color-ditfer-
ence signals from the encoder and de-

(Ee -~ Ev) + Ex = Lo (I1-6) coder and to treat them in separate sec-
It was originally stated that Es is tions.
Equation 11-7 may be proved by expanding the right side as follows:
E¢-Ex = —_-3—0— (Er — Ey) — ]—] (Ex — Ev)
59 59
= 51 (Ea—Ex)—.19 (En—Ey) @)
= -5} Er + .51 Ex — .19 Ez + .19 Ev (3)
Collecting = -51 Er — .19 Ez -+ 70 Ey (4)
terms
ExpaEnding = —51Er—.19Es + .7 (3 Er + .59 Eo -+ .11 Es) (5)
Y
= =51 Ex =19 Es + .21 Er + 413 Ec + .077 Ez (6)
llecti
By = 3 E-11E I 4 E @
41 Ec may be
written as: 41 Ec = —-59 Ec + Ec (8)
Substituting: o
@) in (7) = —3 Ex —11 Es — .59 Ec | E¢ (9)
(The first three terms cbove are equal to -Y, therefore)
E¢c — Exy = Eg — Ey
Thus, the right side of equation I1-7 is identical with the left side, and equa-
tion 11-7 is proved correct.

RADIO-TELEVISION SERVICE DEALER e

REFEREggJE AXIS
A Er—Ey(Rep)
RED
MAGENTA
13°r<
29°
AT
veeow
Eg-Ey
— ’900
BLUE
GREEN '
| cvan
Fig. 11 —Phase displacements of

various color signals with respect to
ER‘EY axis.

Reduced Color Difference Signals

We are now ready to go one step
further in our analysis of the color sys-
tem, that is, the development of a new
set of color signals directly related to
the previous color-difference signals.
These new color signals are necessary
to the operation of the NTSC color
system.

Ordinarily the original color-ditter-
ence signals as developed could be used
to modulate the color subcarrier. How-
ever, it has been found that the color
portion of the composite signal may
cause overmodulation at certain color
signals on maximum signal amplitudes.
To prevent this overmodulation the
color-difference signals are attenuated
so that the new value of the red color
difference signal which we shall call
RCD is:

Rop= 877 (Er-Ex) (11-8)

In like fashion the new value of the
blue color difference signal which we
shall call Bgp is:

BCI) = .493 (En—-E\') (11—9)

It might be pointed out that even
with the above reduced color-difference
signal values a certain amount of over-
modulation could be produced if the
scene scanned contains highly-saturated
colors. This possibility is so unlikely
that it can safely be assumed that no
trouble will arise from over-modulation
of this type. Of course the color-differ-
ence signal could be further compressed
to eliminate the possibility of any over-
modulation. However, doing this would
result in a serious reduction of the
signal to noise performance of the color
channel.

Color Signal Phase Relations
The new color-difference signals R,

[Continued on page 62]
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Now, TV set owners can understand

henefits

seumes WHY

you GET A MUSH
wran

crearen, BRI

THESE ADVERTISEMENTS IN

PPOST EXPLAIN THAT:

1. IN MAGAZINES, the pictures you see (when
magnified) are made by a series of tiny dots
applied to the paper mechanically.

ON YOUR TV SCREEN, the piclures are also
— __ made by a series of dots (which appear as lines)

ap‘phed electronically. These dots, in bolh cases.
create a Vasety of tones including black, a

v mGTURS WITH &
pnnon-BACH
mcTURE TUBS

of Aluminized Tubes!

LENGTH of this

lent, good, fair, or poor.

: ™ se three
odvertisements will
appear in Pos1 ths foil.

»

. ORDINARY PICTURE TUBES used in most TV sets
made before 1953 produce a short “Black-to-White
Range.”” While the picture is good, the picture tube
cannot develop enough light output for a long “Black-
to-White Range.”

TALK LONG "BLACK-TO-WHITE RANGE" PICTURES

...SElL BIGGER-PROFIT

CBS-HYTRoN MIRROR-BACK
PICTURE TUBES

Talk . . . demonstrate . . . and sell ‘“‘Long-Black-to-White- Range”
clearer, sharper, brighter pictures. It’s casier to sell premium-grade,
brand-new CBS-Hytron Mirror-Backs .. . with their controlled

range of grays, and -white. BUT,
BIathe—Whlte Range”’
(the gray scale) that makes the picture. ex excel-

it is the

3. CBS-HYTRON MIRROR-BACK TUBES produce up to lwice the

light output of ordinary picture tubes. Like the silver backing on
a mirror, the shiny aluminum backing on a Mirror-Back tube
reflects to the viewer all the light on the screen. The resulting in-
creased brightness and reduced halation (unwanted spreading of
light from one dot to another) is essential to give vou a long
“Black-to-White Range.”” The full range you mus! have for the
clearest. sharpest, brightest pictures that are a joy to watch.

= e e e v e e ———

| CBS'HYTRON, Danvers, Mass.

[ want all the material to identify me as a
Certified Quality Service dealer who sells
Mirror-Back tubes. Please rush me CBS-
Hytron Mirror- Back Promotion Kit contain-
ing:

= 1. 22 x 28-inch Advertised-in-POST window poster.

quahly and deDendable fu”,'yefar l 2. 25 consumer seclf-mailers, “llow You Can Have
guarantee. Profit more. Tie In oG N I Clearer, Sharper, Brighter TV Pictures.”
with POST. Get this Mirror-Back ( ) . 3. Certified Quality Service decalcomania.
: o (’I/I//(/ | .
Promotion Kit . . . from your CBS- QUALITY I enclose 25¢ for postage and handling.
/\ Hytron distributor, or mail coupon SERVICE | 1want . more consumer self-mailers at 1¢ each,
’ ’ l for which I enclose an additional ... .. ..
' I Ru CBS-HYTRON Main Office: Danvers, Massachusetts | T - s ke ek ks o™ - T O i
———— ] (please print)
\_/ A Division of Columbia Broadcasting System, Inc. l| rStreetemansmes. . = = mceisn. B 1 i, 9 TT ETE N
A member of the CBS family: CBS Radio I ) .
CBS Television « Columbia Records, Inc. I Gy State
CBS Leboratories « CBS-Columbia - CBS International « and CBS-Hytron | U N S —— Y J
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FULL VIEW

WITH A /
HYCQN

ﬂscumscops

You get more for your scope dollar in 2 Model 617
Oscilloscope, because Hycon's special flat face 3-inch
tube eliminates fringe distartion. You pay for
a 3-inch scope—you ger 3 inches of sharp, usable trace.
And this precision scape rieets all requirements
for calor TV servicing. So before you buy any scope,
compare it to the Model 617 feature by feature,
For full view —full value you'll buy Hycon ... setting the
standards “where accuracy counts.”

® 4.5 MC BANDPASS WITHIN = 1 DB (VERTICAL AMPLIFIER)
® KIGH DEFLECTION SENSITIVITY (.01 V/RMS PER INCH)
® INTERNAL CALIBRATING VOLTAGES =
® EDGE LIGHTED BEZEL
® STURDY, LIGHTWEIGHT COMSTRUCTIGN

Sez Hycon's line of matched, bench-stacking test
instruments at your Electronic Parts Jobber’s,

Service facilities in your area.

COPC Mtz Company

“Where Accuracv Counts”

2961 EAST COLORALO STREET PASADENA 8, CALIFORNIA

NETSDA—New York

Activity for the fall season was
initiated by delegates representing Radio
and TV Service Dealers and Tech
nicians Associations from Pennsylvania
New Jersey and New York, at a meet-
ing Aug. 29 of the National Electronic
Technicians and Service Dealers Asso-
ciations, in New York. Provisions were
made for incorporation as a non profit
Corporation and ofhcers were elected to
hold office until the annual meeting in
January. Committees were appointed
to work on and develop the scope and
activity of NETSDA. A definite pro-
gram toward exchange of ideas and
liaison between all associations was an
important committee activits

ARTS—Chicago

A series of nine talks on Color Tele-
vision to be given by experts in the
field of TV manufacturing and servic
ing is to be sponsored by the Associated
Yadio and TV Servicemen. The sched-
ule, from October through January, will
cover Color transmission, construction
and development of tube, the CBS
planar mask tube, and colorimetry. The
second phase of lecture will begin at
the end of January, 1955, and will in-
volve circuitry, design problems, repair
problems, and color vs. B&W operation.

TEA—Fort Worth, Texas

The Radio and Television Service
Clinic and Electronics Fair, held an-
nuallv under the sponsorship of the
Texas Electronics Assn., Inc., was pre-
sented at the Adolphus hotel in Dallas,
during  August 27 2%, and featured
clinical discussions of all facets of the
servicing industry—B&W and color serv
icing techniques, service cost analysis,
collections, small claims courts, TVI,
public relations, merchandising, service-
management relations, and a special
comprehensive lecture on color theory.
Factories, representatives, and distribu
tors were well represented.

SORRY—Wrong Association

We offer our sincere apologies for
the confusion caused by our unfortun-
ate reference in last month’s “Associa-
tion News” to the LIETA “Guild”
News. The “Guild” News is not pub-
lished by LIETA, but by the Radio
Television Guild of Long Island, the
group which has taken an exemplary
step by instituting their effective Public
Relations Program.
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Theissands of separately sealed

7 .‘ﬁ . » i 3
1 , tiny eells, filled with inert gas, make .
1 . w this waterproef cable stable and
. & efficient electr cally.
; - - > . .

ADVANTAGES:

7 Lowest losses at UHF and

. = . ¢ . ..
VHF frequencies. This heavy wall af brown virgin

polyethylene prctzcts the cable
against mechandical abuse and
damage from ultraviolet sun rays.

- 2 Great abrasion resistance and
mechanical strength.

3 No time-consuming end seal
required; easy to install.

[ N N
4§ No internal moisture to cause
signal loss.
5 No kinking when used with
antenna rotors.

6 Resistant to snow, ize, rain,

1 This completely new 300-ohm line results from the develooment
and wind. - -3

. : of a n=w cellular plast:c cer= where each separate cell is filled
7 Resistant to ultraviclet rays . . 0 .
from the sun. with &n inert zas tc make an efficient cable with the lowest
8 Uses Belden Weldosm con- poss.ble losses st both UHF and VHF frequencies. With this
3 :“"°"°’ fong ‘:"""‘:‘" Iifes absclute.y wate-procf cable, ro sealing of the ends is necessary.
an be clamped tightly in IR T . : . -
e VA" S’ ettt Cel,.xl_mc: cable can be fixed in stand-off msulators without
crushing. No specicl fittings crushing. The -hick outer wall of polyethylene serves tc protect
required. the cable from abrasion and sun damage.
TgjGenauererspecing isicanstiany By fusirg arly vrgin pelvethyleae, the wall car. be made
even when the lead-in is : - ¥
fransposed. smco-h—absolutely f-ee fram rough spots—to prevent the
11 No stripping problem for at- adherence of Just end otazr impunities which would increase
taching the conduclor. the losses.
The copper-coverec stee. strands, which make up the con-
ductors, assure 499, greate- resistar.ce to breaking froom flexing
or atretching than any allcopper conductor.

8275 CELLULINE’

TRANSMISSION LINE

by

WIREMAKER FOR INDUSTRY
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SANGAMO

twist-tab
DRY ELEGTROLYTIC ..

CAPACITOR
REPLACEMENT
GUIDE, /|

MAIL THIS coupo’r?“_ 6}:: : @ L--
10 bepr. sp7° (B 30

FILL IN AND

PLEASE SEND ME A FREE COPY OF YOUR NEW TWIST-TAB
REPLACEMENT GUIDE

NAME.

NOW SERVING

Successful
MASTER .
TV SYSTEMS

FROM COAST TO COAST

2B ‘Add-A-Unit

AUTOMATIC. ALL-CHANNEL
COMMERCIAL ANTENSIFIER

The Model CA-1 is probably the
most popular VHF signal amplifier
in the field. In use since 1951, it has
weathered every conceivable test
of performance and endurance.

The fact is that there are more B-T
CA-1 line amplifiers in use today,
than any other single make. The
reasons are clear. The Model CA-1
performs effectively and reliably. It
is economical, and is amazingly
simple to install.

These are the important features:
GAIN ~ 27db (22x)

IMPEDANCE — 75 ohms and 300 ohms
at input and output terminals.
CONTROLS — Screw-driver gain control.

TUNING — None . .
channel transmission,

INSTALLATION — Ordinary screw ters
minals. No special tools required,
TUBES —(2) 6J6 and (2} 6BQ7 in cas-
caded, push-pull circuit.

CABINEY — Hammertone gray metal. 8 x
4Y, x 5”, Weighs 5 ibs.

List Price ST 50

. automatic all-

. and for no-loss distribution of am-
plified TV signals in multi-set installa-

FIRM____

tions, see the

Models DA-2 and DA-8

ADDRESS.

Bt

Distribution Amplifiers,

CITY_ _ STATE .

For Complete Data on VHF-UHF
Distribution, write to Dept. YK-7

SANGAMO ELECTRIC COMPANY -

20

MARION,

SC54-15

tLL.

BLONDER-TONGUE LABORATORIES, INC.
Westfield, New Jersey
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US@S deOUS NQW.’;‘” HINST/A\—LOK” Cldmp
—
TEH@ CHANNELS
2 thru 83

VARI-CON
ADJUSTABLE For Higher Gain On The Channels Of Your Choice

® 10 seconds assembly and peaking time
e Only antenna with spring dampeners—lessens element breakage

e ‘“Insta-Lok” Clamp, revolutionary new parasitic element support
for instant, permanent alignment. Locking strength exceeds
element strength.

New Mycastyrene insulators.

Available in 1, 2, 3 & 4 bay models for ultra-fringe or all-
channel reception.

vl 88

Far superior construc-
tion. Rugged, foolproof

U 66

Three dipoles pro
vide exceptionally high

NN
NS

\

\
N N . N

AN

cl easily installed. gain on all VHF chan- { s
Al Parasitic elements sup- S nels. Exclusive TRIO ] T}("%/ ‘g
ported by TRIO’ 5 revo- grid reflector gives im- L “ L
lutionary new “lnsia- proved performance. =g
1] et Lok" clamps. Low chan- Extremely rugged yet é’// 11 j:
2 2 < )
S nel dipoles supported lightweight. Pre-assem- 7=
! =5 by the strongest conical bled — simply unfold - |
A head made. No vibra- and tighten reflector - L
UBT-4 SQ-1 tion No element and dipole assemblies.
shedding. Completely Three vertical braces |
pre-assembled. Avail- on reflector screen for :

able in single or two
bay models.

increased strength.
Available in single or
two bay models.

i

mm

The New TRIO

'ARIS’I‘ﬂCI{A’l‘”
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ELEVISION is no longer a stranger

in Casper, Wyoming. It will not
remain a stranger in many other cities
if they follow the example of Casper.
How pictures were brought to this
prairie city from Denver, Colorado is a
study of free-enterprise in operation.
The clear, stable picture enjoved here
(almost 300 iniles from Denver) is a
result of well-planned local investment
plus engineering skill and cooperation.
Through the enthusiasm and efforts of
Bill Daniels, president ot the Com-
munity Television Svstems of Wyo
ming, Inc. the citizens can receive enter-
tainment from the four major networks
carried by Denver television stations.

Mr. Danicls conceived the idea, and
with the guidance of T. G. Morrissey,
a Denver consultant engineer, presented
the plan that was accepted by some
thirty local investors. Approximately
one vear, and a half-million dollars
later Casper had television (beginning
December 1953). In less than a vear
there have been 900 subscribers and
an anticipated 3000 by January 1955.
Equipment and line installations have
been made to serve a potential 9000
subscribers.

Management and enginecring for
Community  Television Svstems  of
Wyoming (C.T.S.) are under the capa-
ble directions of two brothers, Gene and
Richard Schneider. Gene takes care of
the business administration and enroll-
ment of new subscribers while Dick
supervises the installations and main-
tains the equipment in peak operating
condition. They also were responsible
for the installation of the distribution

22

system that carries the signal to all
parts of the city.

The Casper signal originates at a
mountain location, Crow Creek Hill in
Wyoming, some 100 miles from Den-
ver. Here each station (Channels 2, 4,
7, and 9) are picked up and prepared
for transmission via microwave link to
Casper. An operator is on duty at this
location at all times that the Casper
viewers are receiving signal. One of his
duties is to make the change-over from
one station to another in accordance
with a program schedule distributed to

No.7
CASPER No.5

LARAMIE

No.t & CHEYENNE
CROW
CREEK ™. Route 30
HILL =,
f
120 MILE
Alzig LINK m DENVER

Fig. |—Air and microwave link from
Denver to Casper.
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Casper viewers. Only a single-channel
link is employed, consequently, Casper
viewers receive a program from only
one ot the Denver stations. The sti-
tion to be chosen at Crow Creek Hill
for each quarter-hour period is deter-
mined by local popularity polls. Viewers
set their receivers to Ghannel 4 while
the actual program choice is made at
Crow Creek IIill. A typical day’s pro-
gram would be as follows:

Channel numbers indicate the Den-
ver station distributed during time
period indicated. Casper reccivers are
set to Channel 4 for all programs.

The composite video signal from the
chosen station at Crow Creek is next
supplied to the AT.&T. Co. This sig-
nal Capproximately 6000 megacycles)
is the mircowaved over a 200-mile path
from Crow Creck to Casper. Actually
the line of sight distance is only 122
miles but relav link follows an arc
path  because of terrain conditions
(mountains north of Laramie), Fig. 1.
Five intermediate booster links are
required with the signal finally termi-
nating at the telephone building in
Casper. From here the composite video
signal is sent via coaxial cable to the
control room and offices of the C.T.S.
of Wyoming.

Here the signal is amplified and Ppre-
pared for modulation of a low-powered
transmitter (tuned to Channel 4) which
feeds the signal to a Jerrold community
television distribution system. Program
sound is also conveyed over the link
and modulates another carrier displaced
by 4.5 megacycles from the Channel +
picture carrier.
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V System

by Edward M. Noll

A well-planned local investment plus engineering
skill and cooperation yield a clear, stable, community-
wide reception. The complete story of the organization
and operation of this service.

Master Receiver and Control
Locations

The functional plan of the CTS
equipment required at Crow Creek and
at Casper is shown in Fig. 2. The
Denver stations are picked up on in-
dividual Yagi antennas and applied to
four quality receivers (individual re-
ceiver for each station). Each receiver
can be switched to other channels in
case of failures or desire to pick up addi-
tional channels as they come on the air.

The sound and picture outputs of

DENVER YaGi 2 Yag6i 4 vaG 7 Ya6! 9
C]
Not

' ¥
By 14
TIES 1

PRE-VIEW SWITCHING TACILITIH
HILL MCNITORING

VIDED ¥ sounp
5TAB SUND
LMITER
O AIR
HMONITORIN
¥
ATT. ATT
MICROWAVE

CROW I

i a
MONITTIRING 5TiB SQUND
FACILITY AMPLIFIER LIMITER
(1F NEFESSARY ) AMPLIFIER
CASPER T
CONTROL Y *

O
= FIRST LINE CHANNEL 4
SIGNAL
s AMPLIFIER N
2

Fig. 2— Community Television sys-
tem equipment at Crow Creek Hill
and Casper.

each receiver are supplied to a switch-
ing system that permits a choice of the
station signal to be sent to Casper. The
video channel through which the signal
passes contains a stabilizing amplifier
tor proper cleaning and shaping of the
synchronizing information while the
audio channel has gain and limiter cir-
cuits for proper setting of prograin sound
levels and peaks.

Flaborate dual monitoring facilities
are provided for checking sound levels,
picture quality, and wavetorm fidelity
for both the station now “on air” up in

RADIO-TELEVISION SERVICE DEALER e

Casper as well as to preview the next
station to be switched over to the link.
An operator is on duty at this location
during the 12-hour program period for
each day.

At the Casper control center of CTS,
video and audio are monitored again
before application to Channel 4 signal
generator. Sound s passed through
another limiter-amplitier and level in-
dicator. A second stabilizing amplifier
can also be switched into the video
channel when necessary. Picture and
sound signals are used to modulate the
Channel 4 signal gencrator that has
facilities for proper adjustment of con-
trast, brightness, and white level of the
composite video modulation.

Distribution System

The Casper distribution system has
been installed over the entire city.
Main feeder lines fan out from the
central location of CTI offices with
sccondary lines running down the front
or back of most every street. Thus, this
system can already serve 9000 potential
users. Only the drop-offs into individ-
ual houses need to be made as new
subscribers are obtained.

The central location of the control
point permits an efhcient arrangement
of the main feeder lines so that no
single line has more than 11 amplifiers
in cascade. When the signal enters the
edge of a city (as it does with many
community antenna systems) it s
more difficult to obtain an ideal feeder
arrangement. All lines in the Casper
installation are double-shielded, min-
imizing greatly the radiation problems
encountered with the earlier cominunity
antenna systems. In fact there has been
onlv one known case of “signal stealing”
in the area and that was via a needle
pierced through the line.

The Casper subscriber pays $150 to
be attached to the line and a rental of
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$7.50 per month (plus 8% federal tax)
to receive his television. We who receive
<o much television for so little should
take note. We are too prone to forget
that television affords so much enter-
tainment for so little. Our bouquets
should go to the subscribers of Casper
who pav more for television, appreciate
it more, and realize thev still are ob-
taining an entertainment burgain.
Distribution amplifiers are spaced
along the main feeder lines to compen-
sate for cable attenuation, permitting
the development of a constant amplitude
signal at all points along the distribu-

N FLEDER UNES =
) COMPENSATOR
T ¢ ea

[

Hn.7 03 b 2J
4 CORTROL A 4
]  CENTER e |
A6C l L i Jaue
¥ 1

I 1 0 400 1 foa's

ISOLATION

——— —— HE TWORK
s (VP10 20).
- * ERMINATION
|
— + i ._J
0 “RISER CABLES® [ 2 B N 2 B

TO INDIVIDUAL RECEIVERS

Fig. 3—Basic plan of community dis-
tribution system.

tion system. In fact every third amplifier
along each main feeder is a Jerrold
automatic gain control amplifier—this
type of amplifier refains a constant out-
put despite signal variations, voltage
changes, and changes in loading condi-
tions along the feeders. It is the opera-
tion of these units that ensures uni-
formity of performance throughout the
systen.

At various points along the main
fecder lines distribution outlets can be
attached via special compensator pads.
These compensating pads, Fig. 3, pre-
vent interaction between tap«ofT points
along the main feeder and permit ap-
plication of a constant amplitude signal

[Continued on page 506]
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GUARANTEED TO OUTPERFORM
ANY EQUIVALENT TYPE ANTENNA OR

YOUR MONEY and
lABOR COSTS BACK'

There’s been enough words written about TV antenna performance. Now

.. see the facts for yourself | Compare any of the new PHILCO Super-Performance

TV Antennas with any equivalent type on the market. If the new PHILCO does

not give you the finest picture possible, your money back for the antenna plus

your labor costs up to $10.00. Ask your PHILCO Distributor for complete

details on this amazing offer!

PHILCO VHF
SUPER CONICAL

PHILCO VHF
LOW BAND YAGI

R e

PHILCO TWO-BAY SUPER CONICAL
ALL-CHANNEL ANTENNA
Strong signal pickup on VHF

channels 2 through 13 ... UHF
channels 14 through 83 .. . ideal
for fririge area reception . . . all-

aluminum construction with
dowelled elements: Part No.
45-3096-2. Rugged single bay
design: Part No. 45-3096.

PHILCO TWO-BAY VHF LOW BAND
YAG! ANTENNA

10 elements . . . all-alumioum . . .
factory pre-assembled. Top per-
formance on channels 2 through 6
.13 db to 15 db gain on various
channels. Single bay Part No.
45-.3112-2 through 6. Stacked ver-
sion harness PartNo0.45-3267.

PHILCO GOLDEN YAG!
UHF ANTENNA

Desq,ned for 300 ohm operation
. all metal construction...11db
to 12 db gain on various chan-
nels. “Cronak” coated compo-
nents resist salt air . . . humidity.
Six models cover entire UHF spec-
trum: Basic Part No. 45-1996.

PHILCO PARAFLECTOR
ALL-CHANNEL UHF ANTENNA

Pre-assembled, all-aluminum . . .
8 to 10 db gain . . . outstanding

fringe area performance . .. im-
mediate mounting on existing
masts. Part No. 45-3071. Bow Tie,
Part No. 45-3069 and Bow Tie
with reflector, Part No. 45-3070
give top quality pictures in many
UHF areas.

»d,ﬁﬁ.&;:} ?""le 7 A

PHILCO UHF
GOLDEN YAGI

PHILCO UHF
PARAFLECTOR

SRARSRRE R . |

PHILCO CORPORATION AcceEssORY DIVISION

|IA!’

AND ALLEGHENY AVE.

RADIO-TELEVISION SERVICE DEALER e OCTOBER, 1954

PHILADELPHIA 34, PA.

25



A new standard in

electrical and mechanical

perfection in all k7] .
new YAGI antennas

Featuring the new
WALSCO “Octopus’’
Model #4110.
A combination
Yagi-conical for
superlative all-channel
reception.

Model #4165, ] . _ T
10 el:::::;bond Yagi. [ Wl ﬂgj [B m \.' ?\
“futurized” =
Model #4160 |||

Walsco’s exclusive YAGI S series. 4!
“umbrella’ snap-out ' X i | 5 element, single ‘
design provides perfect A channel Yagis. ‘
element alignment o rea ch
R, GYBTyWhere
~ Sl ™

o,
T,
s

instantly.

.- a complete line of 32 “futurized” Yagi
untennas with superlative performance . . . for
fringe and usbra-fringe areas; for black and white
and color o1 all present and future channels. No
loose hardware . . . completely pre-assembled
using Walsco's exclusive “umbrella® snap-out
design. Nothing compares at any price!

L‘;L BB Write for complete information
X T on all 32 “futurized” Yagi models
4

¥ L

Y eiomes 80a00uanon
3¢02 Crenshaw Bivd. * Los Angeles 16, California

Overseas Digributor:
Ac Auriema, irc * 89 Broad St., New York 4, N.Y.



by BOB DARGAN

Do you have a vexing problem on the repair of some radio

or TV set? If so, send it in to the Answer Man, care of

this magazine. All inquiries acknowledged and answered.

1/2 12BH7
VERT OUTPUT
420V (s 1
/2 12BH7 ] !
VERT 0SC [ 054F l :
1A} : !
|
Sl 15 MEG | ]
1 1
' 1
5 MEG — ; t
|
HEIGHT TR g i
, VERT.
(0GF DEFLECTION
47K —_ COILS
B+

Fig. | — Vertical deflection section of the CBS-Columbia Chassis 750-3.

CBS Columbia Ch. 750-3—
Height Shrinks

Dear Mr. Answerman:

1 have encountered on several occa-
sions vertical deflection troubles that
have caused me considerable difficulty
in locating. The present case I have in
mind, a CBS-Columbia chassis 750-3,
is a problem where the height shrinks
after a period of about ten to fifteen
minutes. The shrinkage amounts to
about one inch on the top and bettom
and occurs very slowly.

What do you suggest as a recom-
mended procedure in servicing this type
of deflection trouble?

N.E.

New Haven, Conn.

Naturally the first step is to substitute
the tubes concerned, the vertical oscilla-
tor and output tubes. In this receiver

these functions are combined into one
envelope and the tube is the 12BH7 dual
triode. The circuit for the CBS-Colum-

bia 750-3 chassis is shown in Fig. 1.

After checking the tubes a record
should be made of the vertical oscillator
erid and plate voltages as well as the
vertical output grid and plate voltages.
These should be taken under the two
conditions, normal operation and when
the picture shrinks. If a marked change
occurs it usually is an indication of
which stage the trouble will be located
in.

At the same time a scope can be
placcd at the grid of the vertical output
tube and the peak to peak voltage meas-
ured when the deflection is normal.
After the height shrinks any change in
waveform shape or amplitude can be
noted for this input grid circuit.

It the waveform changes at the grid
of the output tube it is fair to assume
that the trouble is in the vertical oscilla-
tor circuit. Since there is no change in
the vertical oscillator frequency, the
change in waveform is probably due to
a change in B voltage supplied to the
circuit. The 470K resistor, the height
control and the 47K resistor feeding the
B voltage should be checked while hot
after the shrinkage occurs. With the
receiver switched off the resistors can
e measured immediately to sce if they
have increased from their normal value.

There arc other components that can
cause this type of trouble in the circuit.
It the .036 uf charging condenser de-
velops a leak as the circuit warins up
the waveform at the grid will be re-
duced in amplitude and the shrinkage
will result.

Consider now that the grid wave-
form remains constant when the shrink-
age occurs. If the scope is connected
to the plate of the vertical output stage
the waveform at his point will probably
shrink in amplitude along with the
height of the picture. Another check
that can be made at this point is the
peak to peak voltage at the plate of the

[Continued on page 52]
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Fig. 2—Schematic for battery operated scope pre-amplifier.
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by
Steve Travis

Methods of systematic stage isolation and
defective component pinpointing as applied
to TV deflection, vertical and horizontal os-
cillator systems.

The Deflection System

The picture and raster is impressed
on the tube by deflecting the beam
from the electron gun both vertically
and horizontally. It therefore requires
two deflection systems to accomplish
this. The vertical deflection system uses
a 60 cycle oscillator which moves the
electron beam slowly down the picture
tube face at this frequency rate. The
horizontal oscillator develops a sawtooth
of voltage which causes the beam to be
deflected horizontally at 15,750 cycles
per second. Both oscillators are locked
in with the station sync signals.

The deflection system is the section
in a TV receiver that generally requires
more servicing than any other section.
This is due primarily to the high volt-
ages and circuit complexities found in

OUTPUT
VOLTAGE

OUTPUT
VOLTAGE

INTEGRATING
NETWORK

VERTICAL MULTIVIBRATOR

I_.<

YOKE

HEIGHT

VERT
=" LINEARITY

VERTICAL OUTPUT

Fig. I—Vertical blocking oscillator and conventional output stages.

the deflection system. However, it is
only necessary to observe ordinary
troubleshooting procedures to properly
service the deflection section, as for that

B+

il
T

INTEGRATING NETWORK

VOLTAGE

HEIGHT

OUTPUT
VOLTAGE

BIAS

YOKE

- B+

VERT
= LINEARITY

VERTICAL OQUTPUT

Fig. 2—Vertical multivibrator and autotransformer output stage.
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matter any other sections. The difliculty
is isolated first in its section, then to a
particular stage of that section, and
finally to the defective component.

The Vertical Oscillator

In troubleshooting the vertical oscil-
lator the technician is concerned with
the same approach as servicing other
oscillator circuits. The key test point is
the grid of the oscillator tube. Here the
negative grid voltage is the key test
point. As explained previously, whether
the oscillator circuit is of the multi-
vibrator or blocking type, if the stage is
operating as it should a negative voltage
will be generated at the grid circuit a
negative voltage. See Fig. 1. If the
oscillator is operating, a negative grid
voltage will be present. The important
point is that the negative voltage s
generated in the normal development
of the oscillator frequency, and there-
fore indicates that is the oscillator op-
erating whether of the blocking or
multivibrator type. These two generally
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used vertical deflection systems are
shown in Figs. I and 2.

A method of trouble shooting the
vertical deflection system is to connect
the vertical stages through a .1 uf con-
denser to the top of the volume control
and use the speaker as an indication of
whether the oscillator signal is being
developed and being passed through the
different stages to the vertical deflection
voke. The vertical buzz will be heard
trom the speaker as the condenser is
connected to the different stages of
the Vertical system indicating that
the signal is present at those loca-
tions. In this manner the signal can be
traced from the oscillator to the deflec-
tion yoke. Varying the wvertical hold

e,

2 'g'

s 0."";/4':\\#’\
0,2

e

SLRRIEL

0 LRXR

"y o
o

control should change the pitch of the
buzz from the speaker confirming that
vertical deflection pulses are being
heard. Of course, the voltage observed
on an output meter can be used as an
indication of the presence of vertical
oscillator pulses in the vertical oscillator
or output sections, as in Fig. I and 2.

The Horizontal Deflection System

The horizontal section can also use
either a multivibrator or blocking type
of oscillator to produce horizontal deflec-
tion. The developed sawtooth of volt-
age from the oscillator is coupled to
the horizontal output section where it is
changed to a current sawtooth and ap-
plied to the horizontal deflection voke
to magnetically deflect the electron
beam.

In each stage of the horizontal deflec
tion system check points exist which
can be quickly used to isolate the difh-
culty to a particular stage. Once the
stage has been isolated, voltage and
resistance checks will locate the defec-
tive component.

The Horizontal Oscillator
The grid bias at the horizontal block-

>

CONTROL
VOLTAGE

BIAS BLOCKING OSCILLATOR

—

STABILIZER

BIA

“\ __ HORIZONTAL
OUTPUT TUBE

Fig. 3—Horizontal blocking oscillator circuit indicating key test points.
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Fig. 4—Horizonial multivibrator circuit indicating key test points.
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ing oscillator or multivibrater s a
definite check as to whether the hori
zontal oscillator is functioning. At the
arid of the oscillator a negative bias of
30 volts or more indicates that the oscil-
lator is working. This voltage depends
upon the type of circuit and can be as
high as 70 volts in a horizontal hlocking
oscillator. As with other types of oscil
lator circuits the onlv way the negative
voltage can appear at the grid of the
oscillator tube is for the circuit to be
developing oscillations. Therefore this
test point is an excellent, quick check
on the circuit. The numerical value of
the negative voltage is not important. It
is the presence ol the negative voltage
that indicates that the circuit is func-
tioning. Two generally used horizontal
oscillator circuit are shown in Fig. 3
and 4.
[To be continued]
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Ce yYrus Glickstein

This fifth installment discusses the functional characteristics of complex RC circuits

with series parallel elements, and their application to TV sync circuits.

E have previously analyzed com-
plex RC circuits with one con-
denser and two resistors. We will now
find that complex RC circuits with two
condensers, one series and one parallel,
liave some unsuspected behavior quirks.

Basic Action of Series Condensers

As an introduction to these circuits,
let's review the action of two conden-
sers in series across a battery, Fig. 23.
When the switch is closed, current flows
only for an instant. The condensers
charge up immediately and current flosy
stops. The voltages across the con-
densers add up to the battery voltage,
since the battery voltage divides across
the two condensers in inverse propor-
tion to capacity. That is, there is less
voltage across the larger condenser. For
example, if CI is .1 uf and C2 is half
the size—.05 uf—in Fig. 23, then the
battery voltage (180V) divides inverse-
ly across the two condensers — 60V
across CI (.1 uf) and double the volt-
age, or 120 V across C2 (.05 uf).

Series-Parallel Circuit Action

When the switch is closed in the
series-parallel circuit with two con-
densers shown in Fig. 24a, the battery
voltage instantancously divides across
the two condensers in inverse ratio to
their capacity, just as in the previous
case. At this hirst instant, RI has no
eflect on the action. However, imme-
diatelv after this first surge, R1 provides
a discharge path for parallel condenser
C1 while scries condenser C2 continues
to charge. C1 discharges to zero through
Rl while C2, the series condenser,
charges to battery voltage through R1.
Arrowheads show the direction of cur-
rent flow in Fig. 24a. The curves illus-
trating the voltages across each con-
denser are shown in Fig. 24b and c.

Time constant for C2 is defined as
the time it takes this condenser to
charge to 63% of the exponential por-
tion of the curve (Fig. 24c), disregard-
ing the initial surge. That is, after the
first instantaneous charge, C2 then
charges in the usual exponential wav

a) £ )
(acrass C,R, b
+ g v
180 v = Sin
= o L s 120 v.
- T 1 uf 20 K.
" 60 V.
' ot '\
-+ 05uf
Original Circuit | T )
| Chorge & Discharge curve of C,
1
|
E )
d) (across C,) : ¢
+ ] ) T
b3 glo 180 v. |
Equivolent — S20K !
Eauboknt — 120 v
attery — ¢ ¢
. F3
5[0av) e 05 uf 60 v oo
I T /msiom swilch is closed
Equivalent circuit for time r—
constant only Charge curve of C:

Fig. 24—Charging action which takes place in series parallel circuits. Parallel
RC in series with C.
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Fig. 23 — Two condensers across a

battery divide the voltage in inverse
ratio to capacity.

from 120 v to 180 v. For C1, time con-
stant is the time it takes Cl to dis-
charge to 37% of the initial surge volt-
age. Since the circuit has one overall
time constant, both events take place
at the same instant.

Whether a condenser charges or dis-
charges, the current through the circuit
decreases. The current curve in either
case is an exponential curve of decay.
Therefore, the decreasing current
through R1 divides—part goes to CI
which is discharging and part goes to
C2 which is charging, Fig. 24a. This
has exactly the same effect on the time
constant of the circuit as if both con-
densers are in parallel and charging
through R1, as shown in the equivalent
circuit, Fig. 24d. In the equivalent cir-
cuit, the decreasing current through R1
also divides between the two condensers.

Effectively, the two condensers are
in parallel and the time constant of the
entire circuit of Fig. 24a (or 24d) is:
T=(Cl+C2) xR

= (.05 uf 4+ .1 uf) x 20,000

=.15 x 109 x 20,000 = 3,000 usec

The fact that the two condensers in
Fig. 244 divide the battery voltage dur-
ing the first surge may seem at first
glance to reduce the time constant of
the circuit. This however is not the
case. A simple example will clarify the
situation. Assume we have a simple
series RC circuit across a battery. This
circuit has a certain time constant hased
on the value of R and C. Now hefore
the switch is closed, another condenser
ol equal value is placed across the re-
sistor—a circuit similar to Fig. 24a.
When the switch is closed, the series
condenser C2 instantaneously charges
to half the voltage, then more slowly
charges to the other half of the voltage.
Current for the initial, instantaneous
charge of the two condensers does not
flow through the resistor at all, but
through the condensers only. There-
fore, series condenser C2 has to charge
slowly through the resistor to only one-
half the amount of voltage as compared
to a sim‘ple series circuit. However, in
this series-parallel circuit, initial cur-
rent through the resistor, after the first
surge, is also one-half compared to the
initial current in a simple series cir-
cuit. This is true since only one-half
the source voltage appears across Cl,
which is in parallel with R1. Note that

[Continued on page 57]

OCTOBER, 1954



MODEL

260

MULTI-TESTER

outsells all others combined!

More technicians are using the Model 260
than any other high-sensitivity VOM. Over half
« million Model 260's have been sold to

date! 20,000 Ohms per volt. You'll find it
wherever quick, accurate, electrical checks
are needed. It's so handy, so dependable, so
sensibly priced. Ask your jobber to show

you the Simpson Model 260. Only $38.95,
including Adjust-A-VYue Handle.

Carrying cases from $6.75.

7

ADJUST-A-YUE
Handie

the new vom with a 7’ meter

20,000 Ohms per volt DC. 5,000 Ohms per volt AC. 33 RANGES

DC VOLTAGE: 0-1.6, 0-8, 0-40, 0-160, 0-400, 0-1600, 0-4000 volts
{20,000 ohms per volt sensitivity)

AC VOLTAGE: 0-3, 0-8, 0-40, 0-160, 0-800 volts {5,000 ochms per
volt sensitivity )

AF OUTPUT YOLTAGE: 0-3, 0-8, 0-40, 0-160 volts (0.1 mncrofcrcd
internal series capacitor)

VOLUME LEVEL IN DECIBELS: =12 to -+45.5 DB in 4 ranges.
Zero DB Power Level, .001 watt in 600 ohms.

DC RESISTANCE: 0-500 ohms (4.5 ohms center); 0-5,000 ohms (45 ohms center);
0-50,000 ohms (450 ohms center); 0-500,000 ohms (4,500 ohms center);

0-5 megohms {45,000 ohms center); 0-350 megohms (450,000 ohms center)

DC CURRENT: 0-80, 0-160 microamperes, 0-1.6, 0-16, 0-160 milliamperes,
0-1.6, 0-16 amperes {267 millivolts maximum drop)
MODEL 262 complete with 2 test leads with removoble SEE THEM A1 YOUR JOBBER OR WRITE ...
alligotor clips, 4,000 v. DC multiplier !
Deoler's Net Price, including Adjust-A-Vue
Hondle. .$59.50 Carrying Case. .$9:95
Accessory High Voltage Probe

for 16,000 volts DC. .$11.50,

40,000 volts DC. .$12.50

=

ELECTRIC COMPANY

WORLD'S LARGEST MAMUFACTURER OF ELECTRONIC TEST EQUIPMENT

5204 W. Kinzie St., Chicagec 44, lllinois, Phone: EStebrook 9-1121
In Canada: Bach -Simpson, Lid., London, Ontario
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FOR GREATER PROFITS

SPEED UP YOUR
SERVICING
with
THIS NEW BOOK

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

e Common troubles characteristic of certain
receivers

e "Bugs" which might take you hours to find

o Factory and field service changes

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

Contains over 600 Service $ 95
Items representing over 1000 L4

of the most-serviced Televi- postpaid
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(Add 3% Saies Tax

sion models now in use. in New York City)
Over 25 different manufac- DISTRIBUTORS—ORDER
turers’ lines are covered. YOUR SUPPLY NOW!

Service Dealers—get your copy
of VSSS from your Distributor.
If he ecan’t supply you, order
direet by mail from us.

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

Data ltems are published in every issue of ‘Radio-Television Service Dealer’” as a regular monthly feature.
P Y 9 Y

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

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

Name . . - rw- - 36T 108 E . AL . N . . R
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WAR DECLARED ON
DEALER CALL-BACKS!

N\ N 7 /2 NEW TUBE TYPES FROM
. - SYLVANIA SPEARHEAD ATTACK!

The most important step in a concentrated campaign to eliminate

dealer call-backs has been taken by Sylvania with the release of a

group of new tube types. Sylvania’s new 5U4GB leads the group.
The 5U4GB attacks the call-back enemy on many different fronts:

-

2%

1. The tube has been re-designed. Now, plates are longer and heavier
with twin wings for better heat dissipation, Sylvania’s 5SU4GB car-
ries increased ratings of 275 ma at 44 volts drop with 1.0 amp peak
plate current.

2. Wafer Stem Construction—originally developed by Sylvania for the
lock-in tube—has been adapted to the 5U4GB. The wafer stem elimi-
nates clectrolysis, provides stronger mount construction, permits
better spacing.

3. A new T-12 bulb provides greater heat dissipation, gives added
strength, more rigidity because of its straight construction.

4, Bottom mica has been added to make the tube stronger, improve
filament alignment and climinate arcing.

Other Sylvania types are vastly im-
proved, too! All have Sylvania’s fa-
mous wafer stem construction, plus
these additional design features:

e Better Lead Spacing
Stronger Mount Supports
Stronger Micas
Firmer Filament and Plates

Greater Protection Against Shock
and Vibration

Better Heat Dissipation

Low Glass Electrolysis

Fewer Burnouts

Stronger, More Rugged Overall
Construction

NO MINOR SKIRMISH

The Syvlvania war on dealer call-backs
is not a minor skirmish. It will con-
tinue until dealer call-backs on these
and other receiving tube types are
completely eliminated. The dealer’s

biggest profit-robbing enemy canlook
forward only to an incessant, contin-
uing effort on the part of Sylvania to
make his existence a thing of the past.
These quality tubes are now at your
Sylvania distributor’s.

SYLVANIA

Sylvania Electric Products Inc. _’v‘ 174C Broadway, New York 19, N. Y.

In Canada: Sylvania Electric (Conada) Lid., University Tower Bidg., St. Catherine Street, Montreal, P. Q.

LIGHTING + RADIO - ELECTRONICS - TELEVISION

RADIO-TELEVISION SERVICE DEALER e
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TO IDENTIFY SYLVANIA'S NEW
RECEIVING TUBES LOOK FOR
THE NEW CARTON!

This new tube carton identifies Syl-
vania’s new high quality, improved

receiving tubes. It's assurance to
dealers everywhere that inside is one
of the finest receiving tubes made—
unsurpassed for quality and perform-
ance. For further information write
to Dept. 4R-3910 at Sylvania.
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HIS installment is devoted to three

sync amplifier problems. The use of
the oscilloscope is extremely important
in hunting down these faults. Equally
important is the manufacturer’s service
data which usually contains the correct
waveforms at the important places.

RCA KCS82—Horizontal Pull

The receiver was turned on and im-
mediately it was noticed that a horizon-
tal pulling condition took place at the
top of the raster. The picture could not
be straightened out. The top of the
picture would either pull to the right or
the left.

A check was then made to see if there
was any hum in the picture. Hum in
the picture is a well known cause of
horizontal pulling. Two black bars in
the picture is indicative of 120 cycle
hum. This is caused by a bad fltering
condition in the “B” supply. One black
bar in the picture is the result of 60
cycle hum. This is caused usually by
cathode to filament leakage in one of
the video or rf tubes. If the cathode
of a tube is grounded the hum leakage
is also grounded. Thus, a cathode-
grounded tube usually will not be the
cause of this type of trouble.

In this case there was no hum in the
picture; however, another symptom was
observed: The contrast could not be
lowered to a point that could be con-
sidered normal. It was therefore sup-
posed that a slight case of age trouble
was also present.

Checking the tubes, all the video if
and rf amplifiers were replaced individu-
ally but with no effect. Next, all sync
tubes (V109, VI1I, VI112) were re-
placed individually but with no effect.
The horizontal oscillator (V114) was
also replaced but also without effect.

At this point the manufacturer’s serv-
ice notes were consulted. Immediately
it was seen that the cathode voltage of
the horizontal sync separater, VI111B,
was being fed to the agc amplifier,
VI111A. lere was a possible trouble
spot.

The scope was next set up to view
horizontal pulses, and a waveform check
was made at pin #7, grid of V111B.
This waveform checked okay against
the service data. (Ref. to Fig. 1A)
Next, a waveform check was made at
pin #6 of V111B. (Ref. to Fig. 1B.)
Here it was obvious that there was
something wrong. The horizontal sync
pulse was not being amplified. The
purpose of VI11B is to amplify the
horizontal sync pulse and also separate
this pulse from the video and blanking
information. This is accomplished by
biasing the cathode at 70 volts positive
with respect to grid. This tube will then
only conduct on the horizontal sync
pulses.
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The Work Bench

At A e

by PAUL GOLDBERG
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270V, 1212AU7 »1{ 1212807
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> outePut 0SC.
V114
6SN7
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P’N NO.6 v v ‘--.PROPER

Fig. | — Partial schematic, RCA KCS82.

Knowing these facts, a voltage check
was attempted at pin 36 of VI11B. But
before doing so, it was noticed that
K159, 8.2K, the plate load resistor,
was severcly burned. Secing this, a re-
sistance measurement was taken and
it was found to measure only 125 ohms.
The resistor was then replaced. Be-
cause no rcason could be found for
R159 burning up, V111, 12AU7 was
replaced as the only possible cause. The
receiver now functioned properly.

Emerson Chassis 120162A—Hori-
zontal Pull and Vertical Roll

The receiver was turned on and it
immediately started to pull horizontally
and roll vertically. This was evidently
both a horizontal and vertical svnc

RADIO-TELEVISION SERVICE DEALER e

problem. V11B, 112AU7, was the
only composite sync amplifier. Thus
VII was immediately replaced but with-
out effect. A search was then made for
hum in the picture but there was none.
V12 was next replaced but without ef-
tect. The oscilloscope was then set up
and a waveform was taken at pin £7
of V11B. This waveform checked cor-
rectly with the manufacturers data.
(Fig. 2A). A waveform was then taken
at pin #2 of VI12A. This waveform
secmed also to check correctly. (Ref. to
Fig. 3B). A waveform was then taken
at pin %7 of V12B and here was the
trouble. (Ref. to Fig. 2C). A study of
the sync circuitry was made. The com-
posite sync pulses enter VI1B and are

amplified. After being amplified the

OCTOBER, 1954



This Month:

SYNC
AMPLIFIER

vi5 V1A
6SN7 1% 12AU7
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6VS13 7
N
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Fig 2. — Partial schematic, Emerson 120162-A.

composite sync signal enters a network
(R42, 2.2 meg and C30, 220 mmf) at
pin 22 of VI2A, This network has an
excellent horizontal sync pulse to noise
ratio. However, it attenuates the verti-
cal sync pulses. To improve on this
situation a low pass filter (R55, 100K
and C40, 47 mmf) is employed which
increases the vertical sync pulse to noise
ratio at pin #7 of VI2B. Thus, due to
these networks, only the horizonal
sync pulses will be amplified by V124,
and only the vertical sync pulses will be
amplified by VI12B. To get back to the
trouble now and referring to the incor-
rect waveform in Fig. 2C, it is evident
that very little vertical svnc pulse was
getting to the grid of V12B. A resist-
ance measurement was then made from

RADIO-TELEVISION SERVICE DEALER e

Pin 7 of V12B to ground. The meter
read about 500K. C40, 47 mmf, was
next clipped from the grid, pin #7, and
measured. It measured about 750K
ohms leakage. C40 was then replaced
with a new condenser and the receiver
functioned properly.

Because C40 was leaking, horizontal

as well as vertical sync pulses were be-

ing amplified by both V12A and V12B.
C+40, normally would kill all horizontal
sync pulses arriving at pin #7 of VI12B.
Moreover, the vertical sync pulses no
longer had the easy path of RS5 and
C40 and so they divided themselves be-
tween the grids of V12A and VI12B.
Thus, the diminished vertical sync
pulse caused the intermittent vertical
roll and the vertical sync pulse being

OCTOBER, 1954
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allowed to trigger the horizontal oscil-
lator caused the horizontal pulling.

Motorola TS114—Intermittent Hori-
zontal Pulling and Vertical Jitter
The receiver was turned on and it
was observed after a time that the
horizontal began to pull intermittently
and that the vertical had a bad jitter.
Inasmuch as there was no sign of age
trouble, we decided to check the clipper
circuits. V12, the clipper, was replaced
but had no effect. Next the scope was
set up and a waveform check was made
at Pin £1 of VI2A, the first clipper.
The waveform however checked cor-
rectly with the manufacturer’s service
data. (Ref. to Fig. 3A.) A waveform
check was next tuken at Pin 22 of
V12A. Here the waveform was not cor-
rect. (Ref. to Fig. 3B.) The purpose ol
V12A, the first clipper is to remove the

blanking end video information and

RS €40
1

E

6AHE |
. vizA
G :.;;'jj_v WBSNT 68 :
£y £ v
"'i_T Ist CLIPPER T T _?;7 cis

& TS

85NT
VERT

vieh 56
PIN No.2 I improPER

Fig. 3 — Partial schematic, Motorola

TS 114,

amplify only the sync pulses. C57 and
RS51 form the cutoff grid leak bias for
V12A. Because of this grid leak action,
V12A will only conduct on the sync
pulses thus eliminating the blanking
and video information. Now the wave-
form taken at Pin $2 of V12A, vou will
notice, contains all the video and blank-
ing infornation. This should not be.
Refer to Fig. 3B and the correct and
incorrect wavelorms can be seen.
[Continued on page 56]
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FOR MORE
MAIL

'9..| one source

TO MEET ALL
YOUR FUSE NEEDS!...

Constant research and engineering over the past
39 years have resulted in a most complete line of BUSS
fuses: dual-element (slow blowing), renewable and
one time types . . . in any size from 1/500 amperes up —
plus a companion line of fuse clips, blocks and holders.

To make sure that BUSS fuses meet the highest
standards of dependability . . . every BUSS fuse
normally used by the Electronic Industries is tested in
a sensitive electronic device that automatically
rejects faulty fuses.

Many manufacturers and service organizations
have standardized on BUSS fuses to simplify their
buying, stock handling and records — and to
safeguard their good-will and reputation. You oo,
will find it good business to let BUSS meet all your
fuse needs.

BUSS is the PROFIT brand
because it is the KNOWN brand.

BUSS fuses have ready customer acceptance.

The millions and millions of fuse installations for
home, farm and industry have firmly established
the dependability and unquestioned high quality
of BUSS fuses. And BUSS fuses stay sold because
your customers stay satisfied.

-------------.-.--v--.

[ ] BUSSMANN Mfg. Co. (Div. McGraw Electric Co.) [ |

University at Jefferson, St. Louis 7, Mo. SD-1054 2

TR USTWORTHYINAMES Iy Please sgnd me bulletin SFB containing facts on BUSS 2
ELECTRICAL PROTECTION small dimension fuses and fuse holders.

[ |

W Name._...... - Title |

] Company. a

INFORMATIONS® 4y, L

THIS COUPON ! City & Zone . State 1054 :
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QTOR

0% Sharper Tuni

than any other AUTOMATIC

Model AR-1 and

C-D'R

automatic ROTOR

%
e s

Jere is E\ ERYTHING tl at AN-‘_’)I\'E )
ul sk for in ¢ ~otor! Power ul 2no-gh to
rir 1y T\ ante 1a. .. sturdy ccnstruction

{ a handsor = modern de¢sizn plastic
c st that AUT YMATICALLY tur~s -he
ite ~a to any po: ion...AND ACCUZATY

Field Tested

.nat presents 40%  TARPER "'UNING ikan Model AR-2 ,. complzte AUTOMATIC - For Years
any ather automati:z >tor! rotor with thrust bearing . . . and handsome 77/'ed
S AR = ol me = moderr design cabinzst, uses 4 wire cetle ¥ ﬁsﬁea/
in every leading rtot - mart et area with Mcdel AR-1 .. same as AR-2 without Y pmye/?
saturation TV SPOT NNOULNCEMENTS! Y

thrust bearing

.‘@,col NELL-DUBILIER @THERADlAﬂTCORP.
s

JUTH PLAINFIELD, N. J. ®w CLEVELAND 13, OHIO
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Snap-Lock Antenas

Channel Master Corporation,
Ellenville, N. Y., has announced
that its complete line of preasseni-
bled antennas  will incorporate
“Snap-Lock” action. This new de-
sign eliminates the need for wing
nuts and all other hardware re-
quiring manual tightening. At the
same time it provides for a stronger.
more rigid assembly than has here-
tofore been possible for dipoles. di-
rectors, and reflectors.

Merit Replacement Transformers

Seven high voltage, horizontal de-
flection transformers, models HVO-
15 through HVO0-21, designed as
exuct replacements for Philco units
are now being manufactured by the
Merit Coil and Transformer Corp..
4427 North Clark Street, Chicago.
According to the manufacturer,
these seven transformers cover 90
per cent of all Phileo chassis and
models produced prior to and during
1953.

Vokar Vibrator Line

A specially built line of replace-
ment vibrators has been made avail-
able by Vekar Corporation, Dexter,
Michigan. The new vibrator, known
as the Imperial, is reported to have
unlimited shelf-life, and quiet, un-
excelled performance. Packaged in
a distinctive golden ecan, the Im-
perial carries an unconditional full-
vear warranty. Contact points are
coated with anti-oxidizing agent
and each point carefully cleaned by
hand rather than mechanically,

Centralab Dual Control Replace-
ments

Centralab’s “Fastatch” system of
dual-concentric control replacements
eliminates the problem of finding
a "“Special” control. Centralab has
separated the rear unit, complete
with inner shaft from the front
unit, complete with outer shaft, so
that shafts can be cut to the proper
length and then the units “snapped’
together in  one motion. The
Fastatch switch, if required, is
“snapped”’ on to the rear nunit.

RCA Loudspeakers

Two new RCA loudspeakers which
feature larger-than-usual Alnico V
magnets are now available to radio-
television service dealers for replace-
ment applications. The speakers are
a 6lh-inch permanent-magnet type
(RCA-22081), for replacement serv-
ice in table model radio and tele-
vision receivers and in centralized
sound systems; and a 6-by-3-inch
permanent-magnet type (RCA-
21831), for use in automobile radios
and home music systems.

Simpson HF Probe

Many of the service scopes now in
use have relatively low sensitivity,
which may place the technician at
a disadvantage in checking certain
low-gain cireuits in the color TV
chassis : however, by use of a suit-
able video voltage-doubler probe, it
is observed that a scope having a
sensitivity of 0.05 volt-per-inch, e.g..
provides an effective sensitivity of
0.025 volt-per-inch.

Memco Aerial Ladders

Aerial ladders such as these,
manufactured by Memeco, of Okla-
homa City, have become very popu
ar with the fringe-area serviceman.
who simplifies his antenna service
and installation technique, saves a
wreat deal of time. and perhaps his
life, because of the ladder’'s safety
features. For info. write: Memco
1007 NW 36 St.. Oklahoma City
Okla.

Vee-D-X Antenna

The new “Chief Series”” of an-
tennas by LaPointe Electronies is
designed around the phasing tech-
nigue known as “Dyna-phase” which
effects unity coupling of all three
TV bands for a perfect impedance
match through a single lead in line
to the set. Dispensing with filters,
auxiliary stubs and couplers. this
antenna has an average gain for
uhf that closely approximates stacked
arrays with a high front-to-back
rejection ratio.

Picture Clear UHF Antenna

The uhf section of the antenna
consists of two stacked dipoles to-
wether with a reflector. These are
designed to bhe broad-banded and
to cover the entire uhf spectrum
with minimum standing wave ratio
when matched to the standard 300-
ohm load. The reflector of the uhf
section has been designed in such
a manner that it also served as a
good antenna for vhf reception in
primary service aress. Address in-
quiries to RTSD

Astron Paper Capacitors

Astron “Hy-Met,” high tempera-
ture “Metalite” metallized paper
capacitors, are the smallest paper
capacitors available for their given
ratings and operating temperatures
according to Astron Corporation,
East Newark, New Jersey. Hy-Met
is designed for operation over
wide temperature range of -55° C
to +125° C. It features the unique
self-healing characteristics of metal-
lized paper capacitors, and has good
capacitance vs. temperature stability.

RADIO-TELEVISION SERVICE DEALER e OCTOBER, 1954



Model 983 Oscilloscope—$329.50

Representing an entirely new approach in
test cquipment design and operation, the
980 Line instruments have brought new
simplicity and new time-saving facility to
TV receiver alignment and scrvicing. Now
available to TV technicians through lead-
ing distributors. Literature giving com-
plete information on request. WESTON
Electrical Instrument Corporation, 614
Frelinghuysen Avenue, Newark 5, N. J.
8420

Model 984 Sweep Generator—$199.50

Model 980 Analyzer—$52.50

TEST EQUIPMENT Model 981 Tubechecker—$199.50
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INSURE CUSTOMER SATISFACTION ...

HMITE

Littly Devd.
COMPOSITION
RESISTORS

® You can climinate “call-backs™ and insure customer satisfaction
by standardizing on Oluuite “Little Devil” composition resistors.
These tiny units provide an eatra margin of safety on your repair
jobs. For example, they are rated at 70C instead of the usual 10C
.« . and they meet all test vequirements of MIL-R-114, including
salt water inmersien and high humidity tests without wax impreg-
nation. Olomire “Little Devil” resistors ave available in 14, 1, and
2-watt sizes (5% or +=10% tolerance) in all RETMA values.

Ovder (rom your distributor, today.

Other Dependable
OHMITE Products

i
BROWN DEVIL Wire-Wound
Resistors

Type AB Noise-Free Potentiometers
Be Right with

OHMITE"

DEPENDABLE RESISTANCE UNITS

g Write for
Stock
o ' Catalog

OHMITE MANUFACTURING CO,

3640 Howard Street, Skokie, lllinois
(Suburb of Chicago)
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ANSWERMAN
[from page 27]

vertical output tube which should be
1600 volts.

Shrinkage can be caused by an in-
crease in the resistor values in the
cathode or plate circuit of the vertical
output tube. The 3000 ohm vertical
linearity control and the scries 1800
ohm resistor should be checked to deter-
mine if they are increasing in resistance.

If the cathode resistor checks good,
the next point to examine is the two
3.3K resistors feeding B plus to the
vertical output transformer. These re-
sistors may be increasing in value reduc-
ing the plate voltage. This should also
show in the dc plate voltage reading
as a voltage change.

If the plate \'oItange does not change
appreciably and the serics resistors are
found to be good the next step is to
substitute a new vertical output trans-
former. Of course the vertical deflec-
tion coils can be at fault but this is not
as likely as the transformer.

If the core material of the deflection
coils should separate or is badly cracked
so that a space develops when the cur-
rent flows through the deflection coils
the voke can be responsible for this
tvpe of trouble.

Increasing Scope Gain

Deur Sir:

I have an oscilloscope that doesn’t
have enough vertical gain for certain
TV troubleshooting purposes. Could
vou furnish me with a wiring diagram
of a battery operated pre-amplitier that
will permit me to use my scope with
smaller voltages such as those present
in the if stages of a television receiver.

J.KD.

Greencastle, Ind.

Many technicians are finally getting
to know their test equipment. An
oscilloscope is no longer a piece of
equipment that gathers dust on a shelf
above the service bench, but in many
shops is employed to quickly locate
troubles. Along with the scope there
are two pieces of nuxiliary equipment
that are very useful. These two attach-
ments are the voltage calibrator and the
pre-amplifier.

Older scopes and even some newer
ones may have sufficient bandpass but
the gain may not be as high as desired.
Also some scope kits can be greath
improved with the addition of pre-
amplifier.

[Continued on page 56]
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ALL COMPLETE!
ALL FACTORY PREPARED!
ALL FACTORY AUTHORIZED!

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

SPECIAL OFFER
TO OUR READERS!

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

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

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

TV DIAGRAMS @ 70¢ EACH

YEAR

MAKE

MODEL

YEAR

MAKE

MODEL 2

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

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

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

b e e e e e e e e e e e — — — — e e T Tt o i o o o P T G e e s e
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I'D RATHER USE TUNG-SOL TUBES

There's every reason why servicemen
feel this way. Tubes they need they

can get. Quality is always uniform—
always up to set manufacturers’ specs.
Callbacks are rare. It's more profitable
for servicemen to use Tung-Sol Tubes.

TUNG-SOL

dependable

PICTURE TUBES

)

a

TUNG-SOL ELECTRIC INC., Newark 4, N. J.
Sales Offices: Atlanta, Chicago, Columbus,
Culver City (Los Angeles), Dallas, Denver,
Detroit, Newark, Seattle.
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The largest assembly of high-fidelity enthusiasts ever to
gather for a single event will attend the 1954 Audio Fair
according to Harrv N. Reizes, Fuir manager. Scheduled for
four davs beginning October 14 at the Hotel New Yorker
the Fair will play host to an estimated 30,000 visitors.

A retail sales contest, open to its thousands of dealers
throughout the country, has been announced by the General
Electric radio and television department. The contest will
be of twenty weeks duration ending on Dec. 31 with the
award of a 17-day all-expense paid cruise of the Caribbean
to winning dealers and their wives. Every G-E radio and
TV dealer in the country will have an opportunity to come
out on top in the contest, regardless of the size of his busi-
ness. Standing in the contest will be based on a point
system and all dealers will be classified according to aver-
age volume of sales during a predetermined period.

Dallas, Texas, is getting ready a “Lexus-style” welcome [or
the Electronic Parts Distributors’ 3rd Regional seminar to be
Leld at the Baker Hotel, October 22 and 23, 1954. This
educational program, financed jointly by National Electronic
Distributors Association and Radio Parts & Electronic Equip-
ment Shows, Inc., will present Elner \Wheeler, Dallus’ super
salesman” who will give visiting distributors tips on effective
selling. There will also be two panels composed of dis
tributors. Oue will discuss “lnventory Control,” « subject
showi to be at ihe top of jobbers problems lists; the other
will cover a varicty of subjects, including methods of check-
ing {reight rates; how to help a dealer be a better business
man; ways to cut down on paper work, etc., lusurance, Busi
ness Managenient and possibly the new iax law. A wovie
on Credit & Collections, entitled “Of Time and Salesmen"
produced by Dun & Bradstreet will also be shown as part of
this broad program. Entertainment will include refresliments.
a cockiail party and a prize award.

More than two million dollars will be spent in all media
this fall to advertise CBS-Columbia color and black-and-white
television receivers and radio sets. Advertising and promo-
tion of CBS-Columbia’s new color receivers will be high-
lighted by a two-page four color insertion in Life Magazine,
to be followed up by an extensive factory saturation news-
paper schedule in key cities, and expanded radio and tele-
vision spots, plus full dealer cooperative schedules.

Blonder-Tongue Laboratories, lnc. of Westfield, N. ].
manufacturer of master TV systems and uhf converters has
expanded production capacity with the opening of a second
plant nearby. This provides a total of over 50,000 square
Ject. Supplementing the remodeled assembly lines are a
modern machine shop, enlarged service departsnent and ex-
cellent shipping and receiving facilities. Additional floor
space is available for the production of new Blonder-Tongue
products, as soon as designs are released.

RADIO-TELEVISION SERYICE DEALER e OCTOBER, 1954
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The Vokar Corporation, of Dexter, Michigan, manutac-
turers of lmperial vibrators, has announced recently that
thev plan to merchandise their Imperial line rhrough their
nationwide distribution setup of jobbers.

An attractive point of sale display is being offered to all
distributors free of charge by Radio City Products Company,
Inc., Easton, Pennsylvania. This impressive display is in four
colors and acts as a silent salesman and at the same time it
practically displays their new Model 7480 Universal Multi-
tester. Any distributor who orders four or more units avto-
matically receives one of these displays without requesting
it. The display features the “‘world’s best multitester valuve.”

The Battery Committee of National Electronic Distributors
Association met witl manufacturers of batteries on September
28, in Chicago. A letter to manufacturers explaining the
purpose of the session, stated: “The NEDA Battery Index
is serving an excellent cross-reference purpose as it now
stands. However, there are a number of dry batteries that are
not directly interchangeable, and on which electrical specifi-
cations and size ure not exact. To start work on a clarification
project, we invite you to send one of your engineers to attend
a meeting in Chicago for the purpose of determining insofar
as is possible, directly replaceable niumnbers in competitive
lines.”

Manufacturing companies represented include General
Dry Batteries, Inc.. Cleveland, Ohio; Burgess Battery Com-
pany, Freeport, 11l.; National Carbon Company, New York
City; Olin Industreis, Inc., New Haven, Conn.; Ray-O-Vac
Company, Madison, Wis; Radio Corporation of America,
Harrison, New Jersey; Marathon Battery Company, Wausau,
Wisconsin, and Bright Star Industries, Clifton, New Jersey.

Quam-Nichols Company has announced that effective
September 1, 1954, the Wes Alderson Co., 10430 National
Blvd., Los Angeles 34, California, will represent our company
in the sales of its products to jobbers and manufacturers
in Southern California.

Sylvania Electric Products, Inc. announced the availability
to electronics distributors in the west of a new promotional
program intended to help service dealers to drastically cut
callbacks. Essentiallv, the program involves the construction
and developnent of new tube tvpes which will help the
serviceman at the point of chassis, when he is being harassed
bv having to return to a customer’s home after barelv having
teft there to service a set.

Mr. Julivus Finkel, president and founder of JFD Manufac-
turing Company, 6101-16th Avenue, Brooklyn, New York,
accepts the 5-Millionth Indoor Antenna from Miss Joan
Adler, who presents it to him on behalf of the JFD Production
Department. This special gold-plated model is offered to
Mr. Finkel, who is approaching his 25th year in business,
in recognition of his high principles, and successful products.

RADIO-TELEVISION SERVICE DEALER e OCTOBER, 1954

I'D RATHER YOU WOULD

Customer confidence in local service-

men is due in large measure to the
dependability of the products they
use. Tung-Sol maintains quality stand-
ards that build up the local service-
man in his community.

TUNG-SOL

dependable

TUBES-DIAL LAMPS

PECaRS

TUNG-SOL makes All-Glass Sealed Beam
Lamps, Miniature Lamps, Signal Flashers,
Picture Tubes, Radio, TV and Special Pur-
pose Electron Tubes and Semiconductor
Products.
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ANSWERMAN
[from page 52}

Examples of where the scope pre-
amplifier is desirable is in the align-
ment of vhf tuners. In this case the
pre-amplifier permits aligning without
overdriving the tuner to obtain an out
put waveform that can be observed on
the scope tube.

This is even more important in uhf
tuner trouble shooting and alignment
where the input and output levels are
so small that the average scope will
reveal nothing.

The scope pre-amplifier presented in
Fig. 2 is a voltage amplifier employing
conventional tubes, either the 1U% or
the 1L4, and is built with standard
parts that service shops may easilv ob-
tain. The circuit is straighttorward and
can casily be assembled.

The pre-amplifier emplovs a 90-volt
battery for the B plus and a 1.5-volt
battery to provide the filament voltage.
A battery operated unit is less apt to
develop hum and bounce problems that
would be possible with other types of
power supplies. To further eliminate
hum it is desirable to use coax cable
for the input and output signals and
the outside shield of the cable shoul’l

HOTTEST IN THE FRINGES .. NATION-WIDE!

Clear Beam

HONTER

2 Bay Model MYH 50-2

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

CLEAR BEAM'S

g . S

| TRI-KING

CLEAR

ALL-BAND
—==» FRINGE
ANTENNAS

Each a peak performer in its
field . . . a triple threat to any
fringe problem . .. with more
dollar - for - dollar construction
valve!

The Tri-King TK1500 offers super fringe
performance through better design features. Half
wave electrical spacing between dipoles for higher
gain on every channel. Positive “back up action”
through the use of a full radar screen . . . acclaimed
industry-wide as the finest reflector ever designed
for ghost rejection and elimination of co-channel

interference! Fully
wind tunnel tested.
Available in single
bay (Model TK1000)
and Super, wide
spaced array
(Model TK1800).

Clear Beam

B81G CHIEF

2 Bay Model BC 12-2

An advanced conical-
Yagi with element diam-
eters varied for precision
tuning, matched sensi-
tivity and peak perform.
ance on high and low
band!

BEAM

ANTENNA CORP. %
1

Canoga Park, Calif, ® Chicago, IIL
affiliated with TEMPO TV products

Warehouses in Seattle, Portland, San Francisco, Honolulu, Daltas, Kansas City. Chicago. Detroit, Baltimore
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be tastened to the metal container rather
than to terminals protruding from the
metal container. Best results can be
obtained if the batteries are also en-
closed in the case.

The 1U4 or 1L4 tube is emploved
because of the low filament current
drain. The 1U4 tube is preferable he-
cause of its high gain and low B plus
current drain.

In the chassis layout, maintain the
input and output leads and circuit
resistors and condensers as far as possible
from each other so that feedback pos-
sibilities are reduced.

The use of a scope pre-amplifier with
an rf probe will permit the serviceman
10 go right up to the front end of a TV
receiver and view the signals that other
wise would not be discernible. Also he
can more easily perform stage by stage
alignment in high gain, low level equip-
ment.

WORKBENCH
[from page 35]

A voltage check was then taken at
Pin z1 of VI2A. Instead of the meter
reading 11 volts negative, it read about
one volt negative. A resistance check
was next made from Pin %1, grid of
V124, to ground. The reading was
about 200K instead of 2.2 meg. ohms.
C57 (20 unf) was then clipped from
the circuit and on checking its resistance
it read 300K ohms. We replaced C57
and the receiver now functioned prop-
erly. The point to remember here is
that because there was no bias on VI12A
due to a defective C57, the video and
blanking information was mnot elimin-
ated and was therefore allowed to trio-
ger the vertical and horizontal oscilla-
tors.

COMMUNITY TV
SYSTEM

[from page 23]

to each distribution outlet or ADQO
unit regardless of its separation from the
line amplifiers.

The distribution outlets or ADO
units are used to feed three separate
secondary lines or riser cables. Individ-
ual receivers are connected to the riser
cables, each cable handling 20 re-
ceivers. The ADO units are minimum
loss bridging amplifiers that provide a
high degree of decoupling between am-
plificrs and the individual riser cables.
Thev have a minimum forward loss and
a verv high backward attenuation.

From the sccondary lines the in
dividual drop-offs are made to reccivers
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via isolation networks. As many as 60
receivers can be supplied with signal
from the three riser cables attached to
an ADO unit. Other ADO units are
available that permit feeding of 200
receivers.

The special drop-oft isolation net-
works link the cable that runs into an
individual rcceiver with the riser cable.
These drop-off networks must be posi-
tioned along the riser cable according to
a color code. They have varying degrees
of attenuation according to their sepa-
ration from the ADO unit. With this
arrangement the same amp]itu<1e signal
is applied to each receiver along the
riser whether the drop-off is made ncar
the ADO unit or at the far end of the
line. At the same time they permit
optimum isolation between all receivers
along the cable.

According to Gene Schneider, per-
formance reliability of the system de-
pends on a rigid preventive mainten-
ance schedule. A chief technician and
two assistants handle the maintenance
and installation chores. Each amplifier
location is seen once each five weeks
and its signal level measured. Lvery
ten weeks a replacement amplifier is
substituted at each location. The re-
moved amplifier is taken to the shop
to be inspected, adjusted, and aligned.
It then can be inserted at another lo-
cation along the system.

The maintenance schedule is ar-
ranged so that level checks are being
taken in one part of the city while am-
plifier substitutions are made in an-
other part. Such a schedule affords a
good indication of the overall system
almost each week because of the inter-
locking arrangements with the main
feeders.

The technical crew also makes the
individual drop-offs to new subscribers
and many other chores such as re-rout-
ing lines when pole changes are made,
for building construction and, yes, even
for house movings.

The story of television in Casper is
an inspiring one because it is a direct
result of local community activity—
hopes, pionecring spirit, effort, and
results, No dole or grants are involved.
This is the answer for obtaining first
rate television in many citics ot com-
parable size and location.

RC CIRCUITS
[from page 30]

in a simple series circuit, full source
voltage appears across the resistor at
the first instant. The effect on time
constant so far is zero—since a modified
RC circuit where the condenser effec-
tively charges up to one-half the bat-
tery voltage, starting with one-half the

RADIO-TELEVISION SERVICE DEALER e

original initial current, would have the
same time constant as before if no
other factor is involved. The third fac-
tor which makes the ditference is the
tact that the current for both condens
ers goes through RI, even though one
condenser is discharging and the other
is charging. Effectively, this is the same
as if both were charging or both dis-
charging through RI.

Irnmediately after the first surge, the
voltage across parallel condenser Cl
can be considered the battery voltage in
an equivalent circuit, Fig. 24d-60v. The
parallel condenser Cl discharges by

tributor or from STANCOR.

EXACT REPLACEMENT
TV TRANSFORMERS

@ Designed from original manufacturers
fl specifications, STANCOR exact replacement
transformers faithfully duplicate the ratings
and mounting styles of the original unit.

There is no skimping on wire, insulation or
laminations. They will equal or better the
o performance and quality of the original and
#*  every STANCOR transformer is individually
[¥] tested before packaging.

NEW. . .and typical of STANCOR
exact replacements is the DY-
13A Deflection Yoke, exact re-
placement for all Muntz 24" and 27" sets.
There are no leads to solder—the DY-13A
plugs into the set. Bulletin 495 listing models
using this yoke is available from your dis-

this amounu ol voltage and the series
condenser charges by exactly the same
amount. The current for both con-
densers flows through R1. The time
constant of a simple series RC circuit
is changed in exactly the same degree
by placing a second condenser across
either the resistor or the original con-
denser. However, the effect on circuit
operation and on the output waveform
will be difterent, as shown in the volt-
age curves of Fig. 24, when the con
denser is across the resistor.

One important characteristic of this

[Continwed on page 59]
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Stancor
transformers

are listed in:
Photofact Folders
Counterfacts
Radio's Master
File-O-Metic

CHICAGO STANDARD
TRANSFORMER CORPORATION

3586 ELSTON AVENUE o

CHICAGO 18, ILLINOIS

EXPORT SALES: Roburn Agencies, Inc., 431 Greenwich Street, New York 13, N. Y
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RIDER
BOOKS PUBLISHED
IN SEPTEMBER

PICTURE BOOK OF
TV TROUBLES, Vol. 1
(Horizontal AFC-Oscillator Circuits)
by the RIDER LABORATORY STAFF

The first of a new TV Case History” series,
designed to provide the technician with a
better understanding of how to diagnose TV
receiver troubles by means of picture and
waveform observation. All material in this
book is the result of actual troubleshooting
donc in the Rider labs! Over 65 "faulty’’ pic-
ture tube pattern illustrations . . . over 150
waveform illustrations (normal and abnormal!)
A MUST for every service technician!

CHAPTERS: Pulse-width Type (Synchroguide);
Phase Dctector—Stablized Multivibrator; Phase
Discriminator—sine wave oscillator (Synchro-
lok); Phase Detector—sinc wave oscillator.

80 (515x814%"") pages
.only $1.35

Cat. =168

HOW TO USE TEST PROBES
by A. A. Ghiradri and R. G. Middleton

The only book of its kind! Written by two of
the country’s leading electronics cxperts, this
book covers all types of test probes used with
VOM’s, VTVM’s, and scopes. The one book
that tells you what to use, where to use it,
how to use it! Complcte, step-by-step explana-
tions, with practical examples of results and
effects.

CHAPTERS: Resistive High Voltage D-C Probe;
Capacitance-Divider High Voltage A-C Probe;
Test Cable Shielding and Test Circuit Loading
Fundamentals; Resistive Circuit-Isolation Probe
(”D-C  Probe’’); Compensated R-C ("Low
Capacitance”) and Cathode Follower Circuit-
Isolation Probes; Rectifying Probes for the
VTVM; Dcmodulator Probes; Index.

Cat. =165 176 (574x814") pages

. only $2.90

Buy these books from your jobber or book-
store today! If unavailable, write to:
John F. Rider Publisher, Inc.

SPECIAL OFFER!
“ELECTRICITY FOR BOYS & GIRLS"
ONLY 25¢

Answers ALL the questions your youngsters ask
about electricity! In simple, ‘’boys-and-girls*
language, this book clearly explains electricity,
electrons, atoms, batteries, generators, cur-
rents, conductors, electrical terms, how to
bulid a simple electric motor, and much more!
Profusely illustrated! Perfect for every boy and
girl! 64 (5145x81%'") pages, only 25¢!

MAIL THIS COUPON TODAY!

JOHN F. RIDER PUBLISHER, INC. (SD}
480 Canal St., New York 13, N. Y.

Please send me ... . copies of ELECTRIC-
ITY FOR BOYS AND GIRLS, @ 25¢ each.
Payment enclosed.

NAME
ADDRESS

CITY ... STATE .. .
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heck List

Catalog: installation practices, and types of
accessories available for a multiplicity of
installations, including splicers, HV probes,
custom TV, outlet wall plates, combination
and polarized connectors, terminals, ete.

150,000 cross-reference listings of TV sweep
components for every TV set mfd. to date,
plus servicing data and theory of sweep
circuits.

1954 Catalog of stock transformers for
Radio, TV, amateur, communications, etc.
applications. Electrical and physical specs
for over 500 units. Also write for bulletin
2469, for Flyback replacements.

New Tung-Sol Tube Characteristics Man-
ual, 200 pages listing data on 600 receiving
tubes, 110 premium types, 170 CRT’s, 85
diodes plus tube base diagrams, color codes,
dial lamps and numbering codes.

Jensen Catalog 21040, covers their line of
general purpose and commercial loud-
speakers, projectors, cabinets, volume con-
trols and transformers.

Electro-Voice Catalog #4119 illustrates and
describes mikes, HI FI speakers, compo-
nents, enclosures, phono cartidges. PA
components, FM and TV boosters, and
RME products.

Complete products catalog featuring the
Astatic line of phono pickups, needles.
recording heads, mike stands, TV uhf
converters and boosters.

Allied Catalog #140 listing a highly com-
prehensive line of electronic equipment
for domestic consumption. You name it
It’s here.

The CBS-Hytron Reference Guide for
Miniature Electron Tubes, containing all
miniature tubes, regardless of make. 329
types.

A Catalog of Chester Wires and Cables for
every electronic purpose, and for every in-
stallation technique.

JFD’s Brochure with charts, diagrams, and
photos of development of their new Jet-
Helix antenna.

GE’s Brochure, illustrating in diagrams
the fundamentals of the GE Chromacoder
TV B’casting system.

Javex
P.O. Box 646
Redlands, Calif.

Ram Electronics Sales Co.
Irvington, N. Y.

Chicago Standard Trans-
former Co.

Addison and Elston,

Chicago 18, I11.

Tung-Sol Electric Co.
95 8th Ave.,
Newark 4, N. J.

Jensen Manufacturing Co.
5601 South Laramie Ave.,
Chicago 38, I1l.

Electro-Voice, Inc.
Buchanan, Mich.

Astatic Corporation
Conneaut, Ohio

Allied Radio Corporation
100 N. Western Ave.,
Chicago 80, I11.

CBS-Hytron
Danvers, Mass.

Chester Cable Corp.
Chester, New York

JFD Manufacturing Co.
6101 16th Ave.
Brooklyn 4, N. Y.

General Electric
Electronics Park
Syracuse, N. Y.

catalogs,

Aside from the books reviewed in our Trade Literature columns, many valuable bulletins,
guides, ete. are made available by manufacturers, ete. at no cost, or in

some cases, nominal cost, to the servicing profession. As an aid to the busy technician,
RTSD publishes this Check List. To the best of our ability, the items are listed in the
order in which we learned about them. This, we feel, is the fairest and most sensihle
way to help the serviceman keep up with things. Items that couldn’t make the list this
month because of space limitations will ride at the head next issue. Unless otherwise
specified, all literature pieces in the Check List are free for the asking. Simply write

to the organization listed in the Source column, and mention you saw it in Service Dealer.
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RC CIRCUITS
[from page 57]

circuit should be noted and remem-
bered. After the first surge, the parallel
condenser discharges while the series
condenser continues to charge. With
some modifications, we will find the
same thing happening in many other
types of complex RC circuits.

The basic action of any of the RC
networks we have discussed may be
modified to some extent in a radio or
TV stage because of the way the circuit
is connected. For example, connecting
the grid of a tube to a certain point in
the RC circuit may effectivelv short
out one resistor when the grid draws
current on positive signal peaks. How-
ever, during the rest of the signal cycle,
the resistor functions as part of the
network.

Sync Circuit Application

This happens in a common circuit in
current TV receivers, Fig. 25. The RC
network is used between the output
video amplifier and the first sync clip-
per stage. Our previous analysis makes
it simple to understand the general ac-
tion of the RC circuit. Before that is
discussed, it will be helptul to review
brieflv how this tvpe of clipper stage op-
erates.

Grid leak bias and low plate voltage
are used in the svnc clipper stage, VL.
The amount of grid leak bias is de
termined by the positive peak voltage
of the incoming signal—the svnc pulses.
As a result of the low plate voltage and
the bias, the tube cuts off at a compara-
tivelv small negative signal. Therefore.
onlv the most positive part of the in-
coming composne video signal—the sync
pulses appears in the output at the
plate. All the rest of the video signal is
negative enough to cause the tube to
U.lt off.

The combination CIRI i Fig. 25
acts as a “noisc hlter” to reduce the
harmtul effect of short-duration, high-
amplitude noise pulses on rhe sync
clipper stage. Without CIRI, the grid
leak condenser C2 would charge up in
stantaneously to the peak amplitude of
the noise pulse. On the peaks of the
positive signals the time constant is
short, since the grid draws current. At
this instant. the effective grid-to-cathode
resistance of V1 is verv much smaller
than R2 which is in parallel, and acts to
short out R2. After the noise pulse
passes, C2 discharges through R2, a
long time constant p'nh ThlS causes a
Llroe increase in grid leak bias. When
svnc pulses come in for the next few
lines, the clipper stage will remain cut
oflf because of the heavv bias and no
sync pulses appear in the output. This

RADIO-TELEVISION SERVICE DEALER o

Video
Amplitier,

_‘ To sync.
_ ( amp-

<IBK

I

Fig. 25—Series parallel RC input circuit to sync separator stage.

grid of the cllpper to draw current,
|ust as an incoming sync pulse does.
However, the voltqge divides instan-

can easily upset synchronization.
However, with CIR1 in the circuit,
a large noise pulse as before causes the

| 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

of inadequate distribution and proper performance of all the usual

insufficient wiring. Systems appliances and equipment avail-

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 25%, or less of today’s in performance by a low voltage

demand are inadequate to main-

CAN BE SOLVED WITH THE

ACME ELECTRIC
T-8394M VOLTAGE ADJUSTOR

The T-8394M Voltage Adijustor can “be
used by the service man to reproduce the
operating condition about which the cus-
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 — valtage
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: 4610 Water Street ° Cuba, N. Y.

1375 W. lJefferson Blvd. * Los Angeles, Calif.
50 Northline Road * Toronto, Ont.

condition. This problem

! West Coast Engineering Laboratories:
| In Canada: ACME ELECTRIC CORP. LTD. °

ORMERS

| TRANSF
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TV SERVICEMEN:

here’s the help you need

“TV SERVICE
DATA BOOK”

by MILTON S. KIVER

e T
‘ SERVICE DATA

= G

Packed with
facts you'll

o StRviciNG

i
g INSTALLATION

N | Uuse every
| R aaAlcS single day
| === | GETIT
e i TODAY
all the data yov need

in one handy guide —

® saves valuable time
@ helps you earn more

i

Instant TV Servicing ond Instollotion Reference:
Have at your finger-tips all of the most
frequently needed charts, tables and
formulas you require in Television servic-
ing and installation. Includes charts on
fuses, color codes, attenuator pads. mono-
chrome signal specifications, guy wire
lengths, etc.—all the data you’ll ever want
in your daily work. Save valuable time on
calculations by quick reference to the
tables of mathematical constants and
electrical formulas. Speeds your work for
greater earnings.

Trouble-Shooting Guide: Includes section on
TV trouble-shooting. Lists common
trouble symptoms and telis how to locate
defective components. Recommends most
effective methods for usc of test probes
and other accessory equipment. You’ll
want to keep it handy in your tube caddy
for quick reference at the bench or in the
field. It pays for itself in a single day’s
work. Over 100 pages. 545 x 814",

ORDER JB-1. ORDER
Only

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

My {check) {money order) for §
copy (ies} of "TV Service

enclosed. Send
Data Book™ {JB-1, $1.50).

il i

TODAY _

taneously between CI and C2 in in-
verse proportion to the capacity. Prac-
tically all of the voltage therefore ap-
pears across CI. This is similar to the
first surge when the switch is closed in
Fig. 24a. As a result, there is practically
no increase of voltage across grid leak
condenser C2 and no change of Dias.
Since the time constant for the dis-
charge of CI through RI is short, CI
can discharge rapidly.

When signals with a longer duration
come in--such as vertical sync pulses-—-
the initial voltage is also practically all
across C1. However, these sync pulses
last long enough for grid leak condenser
C2 to charge to a substantial portion of
the applied signal voltage, while at the
same time Cl discharges. When the
transmission of these svnc pulses is com-
pleted, C2 then discharges through R2
to provide grid leak bias. CIRI act to
keep the grid leak Dbias level fixed by
the sync pulse amplitude rather than
by random noise pulses. Obviously, this
noise filter is not a complete solution to

all noise problems since large noisef
bursts may duplicate the effect of ver-

tical sync pulses. Most current models
use in addition mnoise cancellation
stages.

R3, 18K, is added in scries with the
network to act as a decoupling resistor,
IR3 prevents V1 from loading down the
video amplifier stage, especially when
the grid of V1 draws current, R3 is
large enough to decouple V1 from the
video amplifier stage output circuit but
still small enough to allow C1 to charge
up quickly to the positive peaks of ap-
plied signals.

A drop in the value of R3 can cause

picture fuzziness and/or sync insta-
bility. Strictly speaking, the RC circuit
of Fig. 25 falls in the category of a
more complex network which will be
discussed in the next installment. How-
ever, the small value of R3 compared
to RI makes the circuit function sub-
stantially as described above.

[To Be Contined]

VERTICAL
INSTABILITY

[from page 11]

portional to the strength of the in-
coming signal. However, the presence
of grid current alters the situation con-
siderably. Thus, referring to the dia-

| gram, we observe that resistors R66,

R67 and' condenser C93 form the filter
network for the age line. Since the grid
circuit should draw no current there
should be no voltage drop across R66
and R67. The voltage at point C in
Fig. 5 should equal the voltage at point
B if no current flows.
[Continued on next page]
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Replacement
Needling ynoUZ

TRY THE

SERVICE PLAN

Service men go for Walco's packaged

phonograph needle replacemcnt
plan because it's so easy to understand
and put to work. No headaches trying
to figure out which needle for which
cartridge—two easy guides figure for
vou. And you don’t have to be a
salesman to sell replacement—even
to sell profitable diamond needles—
Walco sells ’em for you, by proven
methods learned in our long experience
as leaders in the replacement necdle
industry—and as originators of the
modern jewel tip needle. See how the
Walco plan stacks up 8 wavs better
to help you service and sell:

1 WALCO SERVICE PAKS — for VM, Webcar, RCA,
Philco, Magnevox ond ather leaders. Take the right
Pak an a service call ond you're ready for instant
replacement onywhere.

2 EASY REPLACEMENT GUIDE—3-page center spread
in Walca's Catalog 600 gives instant identification of
osmium, sapphire and diamond needles. Ircludes il-
lustrations and prices. You can put it on your wall,
3 10-SECOND GUIDE—to most papular replacements.
Nome of phono is all you. need!

4 CROSS-REFERENCE INDEX — gives you the right
Walco Needle Number to replace any replacement
needle.

5 LISTING IN SAM'S PHOTOFACTS <onvenient help
when yau need it.

6 REPLACEMENT REMINDER STICKERS — Pecl pro-
tective back, stick on customer's phonogroph. Tells
him when ncedie wos replaced by you—reminds him
to reploce periodicolly.

7 RECORD SPINDLE CARDS—They tell the custamer
you've reploced a needle ond how long it will wear
—then vurge him to re-order,

8 NATIONAL ADVERTISING—building your custom-
er's confidence in Wolco ond in yau for replacing
with Walco. Ads in High Fidelity, Saturdoy Review
and other record-minded magazines.

Get all the Information — see how
much easier it is to sell and service
with Walco!
SEND FOR WALCO'S CATALOG 600
TRADE NAME OF

leaders in Replacement Needles

60 Franklin Street, East Orange, N. J. J
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Under normal conditions the control
grids connected to the age line will
measure the same as at point C of Fig.
5. If a grid is drawing current the grid
voltage will measure less negative than
the age line (point C). For example, in
Fig. 5, if point C in the agc line meas-
ures =5V and a check at point D reveals
a potential of —2.9V we can conclude
that current flows in the grid circuit
of V8.

This could come {rom two sources
only: One is V8 itself, and the other
is a defective C79. If V8 is gassy the
grid will develop a positive potential
permitting current to flow in the cir-
cuit. This may be checked by removing
V8 from the socket and rechecking the
voltage. Since the removal of V8 kills
the signal, the age line voltage will drop
to a very low value, probably less than
—1 volt. If the grid pin at the socket of
V8, with V8 removed now measures the
same value as the agc line, V& is defec-
tive. If the grid pin of V8 still reads
some positive value, the second pos-
sibility, that is, a leakv or shorted 470
uuf C79 is the cause of the trouble.

If the scope test at point A of Fig. 3
does not show sync compression, the
video amplifier should be checked.
Wave form checks should be made at
the input and output points of each
stage in the video circuit. Tube volt-
ages and resistance checks should be
made at any stage that shows incorrect
waveforms.

Sync Circuit Check

If the video amplifier stages check
OK' the sync circuit is checked next.
Again two methods may be cmployed,
waveform analysis or voltage analysis.
Waveforms of the sync stages mav be
made with a scope. Unfortunately, un- |
less the exact waveforms are known, it
is very difficult to determine whether or
not an observed waveform is correct. It |
is therefore best to supplement the scope
test with a voltage analysis.

One invaluable test that can be made |
with the scope is a check for the pres- |
ence of undesired signals. The writer
has frequently found unstable sync in
receivers resulting from spurious signals
in the sync circuit with no channel
tuned in. These spurious signals,
tracked down with the scope invariably '
show up an open filter somewhere. It
is almost impossible to pin point this
type of trouble by voltage measure-
ments.

When making a voltage analvsis of
the svnc circuit, receiver check points
are invaluable as points of reference.
lig. 6 shows a tvpical sync circuit. It |
must be kept in mind that the sync
signals will affect the voltage readings
to some extent. Under normal operating |
conditions the presence of sync pulses |
will produce a negative voltage at the |
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MODEL TV-20

NO ROLL CHART
PRACTICALLY NO SET-UP
20 CONNECTED SOCKETS
LARGE 42" METER
HIGH GAS SENSITIVITY

Serving the Service Trade Still Better

ASD

TELEVISION
Tube Tester

NET $124.50
HERE IT IS

The tube tester designed es-
pecially for the television serv-
iceman. With this tester you can
test an entire set of TV tubes
in a few minutes. This means
less time spent per job, more
profit, more tube sales and fewer
call-backs.

Write for Details or See Your Distributor.

Developed and Manufactured by

AMERICAN SCIENTIFIC DEVELOPEMENT CO.
334-336 S. Main St., Ft. Atkinson, Wisc.
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STOP TV TUNER NOISE...

QUICKLY —SAFELY! with

A NEW MUST FOR
EVERY SERVICEMAN

® No Harmful Ingredients

® Exclusive X-79 Formula

® Reaches Everywhere — No Need To
Pull a TV Chassis!

G-C’s new SPRA-KLEEN Electrical
Contact Cleaner and Lubricant is just

WRITE TODAY for your what you need for fast, easy, safe

servicing of TV tuners and other parts

like relays, switches and controls. No

By G €0 1 need to };u;ll that chassis; just “poof”
and SPRA-KLEEN?s directional nozzle
reaches any remote corner. See your
favorite jobber today!

" GENERAL CEMENT MANUFACTURING (O
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grids of the stages that are grid leak
biased.

Relerring to Fig. 6 we find our check
points are A at V1, B at V2, and C at
V3. At points A and B the voltage
should read negative if a sync pulse is
present. If C1 or C2 are leaky the read-
ing may change to a lower value o
may even go positive. In order to check
this, it is necessarv to switch off the
channel and recheck the grid voltages.

O |ThRlJE
| L ‘1@%_"1‘%’

| K
L

Fig. 6 — Typical sync circuit.

In the event of positive grid voltage
the svnc pulse shape and amplitude
will be materially changed. The extent
of the waveshape change determines
how badly the sync is upset. Some
times loss of both horizontal and verti
cal hold are observed. Reference to
I'ig. 6 will indicate that point D is nor-
mally positive with respect to ground.
Therefore, the grid of V2 will rcad
positive. However, its positive value
should never exceed the readino from
point D to ground.

Careful plate voltage readings should
be made in sync circuits. V1 should
have a low plate voltage due to the volt
age divider action of RI and R2. Should
the plate voltage rise the separating ac
tion of this stage will alter and video
information will enter the sync, causing
instabilitv. In comparison, V2 has
higher plate voltage. Sync instabilitv
will occur if the 27K plate resistor
should rise in value, thereby lowering
the plate voltage; or should the source
voltage drop.

The foregoing, in general, outlines
the underlying principles of vertical
sync instability. Of course, certain pe-
culiar circuit designs will give rise to
concomittant peculiar effects. However,
if the serviceman understands the basic
causes and symptoms relating to these
troubles, the overall servicing operation
becomes quicker and that much more
Pl‘O{‘ltL]]‘)]e.

COLOR TV
[from page 16]

and B gpeould now be utilized to modu-
late the color subcarrier to produce
the single color signal shown in Fig. 9
The manner in which this would be
done is explained in detail in the next
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wanted: Your Endorsement!
On the NEW
AUTHORIZED CRT Tester

=
WhY' Because we at AUTHORIZED
feel that our statemenis regarding this
amazingly efficient new CRT Tester may
sound prejudiced to the serviceman who
hears and reads many claims every day.
We say that the AUTHORIZED CRT
Tester does the following:
@ Ouwperforms anv other tester on the
niarket.
Tests all electromagnetic and electro-
static duodecal socket based tubes.
Reveals the condition of a picture tube
quickly and accurately. No time lost in
unnecessary computation. One switch
position gives ALL continuity tests!
Simultaneously tests all elements for
opens, shorts and leakage. The split
neon bulbs indicate condition of the
tube . . . a meter gives the emission
reading.
Serves as an absolutely invaluable point-
of-sale tool. This compact and portable
tester will enable vou to let your cus-
tomer sell himself in his own home.

we want you to
back us up!

=

therefore- We have allocated a
certain number of AUTHORIZED CRT
Testers to be sent to servicemen on a ten
day try-out basis. Send us your request on
company letterhead, with your distributor’s
name. At no cost to you, we want you to
use it, test it, and appraise it, under actual
service conditions. The billing will be on
memo. and we will pre-pay the shipping
cost. At the end of the ten days we would
like vou to return the instrument to us,
plus your appraisal, so that another serv-
iceman can have the same opportunity.

if

I % ahier using one, you would like to
purchase an AUTHORIZED CRT Tester,
you will find it available at your local
jobber-distributor.

e
L owor e
i ‘qua"lm

Authorized Manufacturing Company
919 Wyckoff Ave., Brooklyn 27, N. Y.

RADIO-TELEVISION SERVICE DEALER e
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section; at this point all that we must
know about the process is that two
artificially produced carriers of the same
frequency (3.58 mc) but displaced in
phase by 90° may be modulated by the
color-difference signals. This process
permits two separate and distinct scts
of AM sidebands to be transmitted on

the same carrier frequency without

interfering with each other.

Since the individual color-difterence
signals modulate two carriers displaced
in phase by 90° the phase relations be-

tween the resulting signals are as shown |

in Fig. 10A. Obscrve that the new red
and blue color-difference signals now
take up definite right angle positions
with respect to each other. Just as the
red and blue color difterence signals
take up a definite angle with respect to
each other, it can be shown that all
color signals assume certain phase
angles with respect to each other de
pending on the color or hue of the
sigral. In this manner, anv color may
be identified by the phase it has com-
pared to a reference color signal to
which we may arbitrarily assign zero
refcrence phase. In I'ig. 10A zero phase
corresponds to Ex — Ev.

As an example of the above let us
assume that a saturated red har is being
scanned. Then, Es and Es = O: and
assuming rclative values, E« and Es
become:

Ell E— 1

Ev = .3 (recalling that the matrix is
set so that Ex = .3Er 4 .59Ec¢ + .11Es).
Under these conditions the relative

color-difference  signal amplitudes be-
come cqual to:
EB L 2 E\' = _.‘?' v
Ell — E\ = 7

For these values (referring to Fig.
10A and 10B) the new color-difference
signal amplitudes are:

Rep = 877 (Ex - Ex)
877 x .7 = 614
Bep = 493 (Es — Ev)

— 493 x .3 = 148

The resultant of these two values
shown in Fig. 10B corresponds to a
pure red signal of maximum brightness.
Notice that the phase displacement of
the red signal is 13° to the left of the
red color-difference signal zero phase
position.

By a similar analysis all of the other
colors mav be shown to have definite
positions with reference to Eex — Ev.
This is illustrated in Fig. I for some of
the major colors. Thus, a red signal is
displaced 13° from the reference axis:
a green signal 180° —29° = 151°; and
a blue signal 180° 79° 101°.
Notice that the colors red, blue and
green and magenta are displaced 180°
from their complementary colors, cyan,
vellow and magenta.

[To be continued]

OCTOBER, 1954

www.americanradiohistorv com

PLASTIC INSULATED
HOOKUP WIRE

b

Save time by conveniently hav-
ing the hookup wire you need
onservice calls. Buy this hookup
wire at one cost per spool no
matter what gauge or type.

Obtain attractive, re-usable,
durable metal spools at no cost.

Spools can be utilized after wire
on spool is used up.

a

Minimize service problems by
carrying the hookup wire with
ten different colors for each
gauge . . . easier to find, easier
to use, better to work with.

ORDER FROM YOUR JOBBER

TODAY! Illustrated catalog is available.
Write today.

{7/

WIRE & SUPPLY CO.

2850 Irving Park Rood « Chicago 18, Il

*America’s Most Complete Wire Line”
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NEW! @

FLYBACK & YOKE
TESTER KIT

LOWEST
PRICED

KiTj
23,95

Checks all Aybacks & yokes
instantly—in or out of set!

o Detects even 1 shorted turn!

o Exclusive separate calibration for
air & iron-core flybacks for accurate
testing of all types.

o Tests continuity of coils, speakers,
switches, efc.

o Large 4% meter, 3 colored scales.

o Complete with easy Instructions.

e Compact, rugged, smartly styled.

Ses It at your jobber today. Write for FREE Catalog D -10
describing EICO's 38 Kits and 42 Wired Instruments,
Prices 5% higher on West Coast.

7 ELECTRONIC INSTRUMENT CO., Inc.
D ‘784 Withers Stroet, Brooklyn,N. Y.
o ) © 54

e
KeX>
oS

308-PAGE

ALLIED

| ELECTRONIC
SUPPLY
CATALOG

Send for it

Everything in Electronics
For Service Technicians and Engineers

Get the complete, up-to-date 1955
ALLIED Catalog. It’s packed with the
world’s largest selection of TV and
radio parts and accessories, test in-
struments, Hi-Fi svstems and compo-
nents. P. A. systems, tubes, tools

everything for service work and indus-
trial electronic application. Depend on
ALLIED for fast shipment from the
world’s largest stocks- - save time and
money. Send todav for your rrREE 308-

page ALLIED Catalog.

[-m——mmee————— ey

I ALLIED RADIO CORP., Dept. 26-K-4 [

: 100 N. Western Ave., Chicago 80, III. :

: O Send ¥rREE 1955 ALLIED Calalog :

[} {

1 Name ]

] r

: Address : ‘

] 1
City ____________Zone____ State . A
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”Since I got this Hi-Fi rig
with a JENSEN NEEDLE,
business is jumping.”

Preferred ..

L] L] &
Original Equipment

Proven «

D Speakers

Available from leading jobbers!

OXFORD ELECTRIC CORP.
3911 $. Michigan Ave., Chicago 15, Ill.

EXPORT: ROBURN AGENCIES, N.Y.C., N.Y..
]rkCanadu: Atlas Radio Corp., Ltd., Toronto
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COMPLETE TV SERVICE INFORMATION SHEETS

CAPACITORS IN MMFD UNLESS OTHERWISE NOTED.
RESISTORS IN OHMS UNLESS OTHERWISE NOTED.

CBS-COLUMBIA

Models 1TM06, 22C06, 22C38
Chassis 750-3, 751-3

vai

TUNER SCHEMATIC & TUBE LOCATION

(SEE SCHEMATIC KOTES)

An exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, Publisher
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REAR CONTROLS
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SAFETY GLASS
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MASK

BACK COVER

SPEAKER

KNOB, CHANNEL SELECTOR (VHF)
KNOB, CHANNEL SELECTOR (VHF & UHF)
KNOB, ON-OFF-VOLUME

KNOB, PIX CONTROL

- KNOB VERNIER
 INDICATOR DISC (UHF)

MODEL
17Mo6

A60215
A62457-23
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A62470
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A5866 — 5" PM
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A40152

MODEL
22C06
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A62481
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A5124 — 8" PM
A39281-2
A39277-2
A39280-2
A39279
A39278
A40152

MODEL
22C38

A60201
A62457-25

A62481

A62495

A58124 — 8" PM
A39281-2
A39277-2
A39280-2
A39279

A39278

A40152
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Models 17TM06, 22C06, 22C38
Chassis 750-3, 751-3
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TELEVISION ALIGNMENT PROCEDURE

Aligning a television receiver is an exacting pro-
cedure and involves the use of bench space, test equip-
ment and skilled personnel at the service shop, as well as
the cost of making two trips to the customer’s home. Be-
fore deciding that the chassis must be pulled and. aligned
at the shop, the serviceman should check these very
common sources of trouble:

1 — The antenna and installation.

2 — Front panel and rear chassis controls, including
picutre tube adjustments.

3 — Reception on all available channels.

4 — Tube failures. Substitute from your kit of known
good replacements.

5 — Visual inspection of underside of chassis for
obvious faults, such as loose connections, etc.

TEST EQUIPMENT REQUIRED FOR ALIGNMENT

The equipment specified below is desirable, but in
cases where this equipment is not available, it is possible
to align the receiver by use of a 20 to 30 mc. modulated
r-f signal generator, using the picture and speaker as in-
dication of alignment,

1 — Signal Generator with an output variable between
100 and 100,000 microvolts, and crystal con-
trolled or crystal-calibrated at the following
frequencies:

a— 4.5 megacycles
b- 22.8 megacycles
c— 25,4 megacycles
d— 21.25 megacycles

2 — DC Vecuum Tube Voltmeter with 5 volt and 10
volt scales.

3 — A pair of balanced (+ 1%) 100K carbon resistcrs,

TEST EQUIPMENT
REQUIRED FOR SWEEP ALIGNMENT CHECK

1 — R-F sweep generator with frequencics ranging
from 40 to 220 megacycles, having sweep width
of approximately 10 megacycles, and having ad-
justable output to approximately 0.1 volt.

2 — Crystal-controlled or crystal-calibrated markers
for thepicture and sound carriers of eachchannel.

3 — Cathode Ray Oscilloscope with good low fre-
quency response.

CAUTION: THE SECOND ANODE LEAD TO THE PIC-
TURE TUBE HAS A HIGH POTENTIAL. DURING THIS
ALIGNMENT IT IS ADVISABLE TO REMOVE THE HORI-
ZONTAL OUTPUT TUBE FROM ITS SOCKET, THUS
ELIMINATING THIS HIGH VOLTAGE HAZARD.

LF. ALIGNMENT PROCEDURE

1 — Connect ‘“‘high’’ lead of signal generator to the
test point located on the top of the RF tuner
unit (Refer to the R-F tuner location diagram
located on inside of cabinet). Connect ground to
chassis.

2 — Connect DC VTVM lead (through 10K isolating
resistor) to 4.,7K diode load resistor (R113);
ground to chassis. Set VTVM to 5 volt scale,
negative polarity.

Set LF. generator to 25.4 megacycles with suf-
ficient output to read approximately 3 volts on
the VTVM,

Carefully adjust L.10]1 and 1104 (see tube and
tuner location) for maximum deflection on VTVM.
Adjust sweep generator output to keep meter
reading approximately 3 volts.

Set 1.F..signal generator tc 22,8 megacycles with
sufficient output to read approximately 3 volts
on the VTVM,

Carefully adjust 1.406, L103 (see tube and tuner
location) for maximum deflection on VTVM. Ad-
just signal generator output to ke=p meter read-
ing approximately 3 volts.

Set I.F. signal generator to 21,25 megacycles,
set VTVM to 10 volt scale (negative polarity),
and adjust signal generator output for conven-
ient deflection on VTVM.

8 — Adjust L114 for minimum deflection on VTVM.
SWEEP ALIGNMENT CHECK

Although not essential, a sweep alignment check is a
desirable verification of good R-F and L.F. response. Pro-
ceed as follows:

1 — Connect R-F sweep generator to antenmna ter-
minals (antenna impedance 300 ohms.)

2 — Calibrate oscilloscope for convenient 5 volts
peak-to-peak vertical deflection (5 volts peak-
to-peak is approximately 1/4 of the peak-to-peak
voltage of the 6.3V A.C. filament).

3 — Connect vertical input of oscilloscope (through
10K isolating resistor) to 4.7 diode load resistor
(R113); ground to chassis. Connect horizontal in-
put of oscilloscope to “scope” terminals of R-F
generator; adjust for convenient horizontal sweep.

4 — Set R-F sweep generator to channel 3, television
receiver to channel 3, and if necessary, adjust
sweep generator output, sweep width, and scope
horizontal setting for convenient band-pass dis-
play having 5 volts vertical deflection as pre-
viously calibrated. (If you must touch scope ver
ticel settings during these adjustmeats recali-
brate scope for 5 volts peak-to-peak as in step 2
above).

5 — Couple crystal - controlled R-F carrier markers
very loosely to antenna terminals, adjust receiver
FINE TUNING control till video carrier marker is
1/2 down on curve. Turn up marker output till
R-f sound carrier is visible on bandpass and ad-
just sound trap (L 114) to minimize effectof sound
carrier marker.

6 — Check all channels as above.
SOUND ALIGNMENT

1 — Connect 4.5 megacycle signal generator to pin 2
of 12BH? (V7) video amplifier.

2 — Connect DC V.T.V.M. lead to pin' 7 of 6ALS (V9)
ratio detector, negative polarity.

3 — Adjust signal generator to precisely 4.5 mega-
cycles; adjust output to read approximately 5
volts on V.T.V.M.

Adjust L 113 and bottom of T100 for maximum de-
flection on V.T.V.M. Keep V.T.V.M. reading be-
Jow 10 volts at all times.

Attach two series-connected 100K( + 1%) resistors
across R126 (Ratio Detector Load Resistor). Con-
nect DC V.T.V.M. to center-tap of 100K resistors,
and connect ground wire of V.T.V.M. to junction
of C119 and C120 (Audio Take-Off of T100).

6 — Adjust top of T100 for zero reading on V.T.V.M.
between a plus and a minus peak.

VIDEO AMPLIFIER TRAP

When necessary, the video amplifier 4.5 mc trap (L110)
should be adjusted as follows:

1 — Connect 4.5 mc signal generator *high” lead to
picture tube grid; ground to chassis.

2 — Connect DC V.T.V.M. to pin 7 of 6AL5 (V9)
ratio detector, 10 volt scale, negative polarity.

3 — Adjust L110 for minimum deflection on V.T.V.M.
R-F OSCILLATOR

If all channels are not within range of FINE TUNING
control, adjust two screws located in front of r-f tuner
unit for adjustment of either low or high band. CAUTION:
Do not touch adjustments on top of r-f tuner unit, other
than converter plate coil, L404, during IF Alignment.

HORIZONTAL OSCILLATOR ALIGNMENT

1f the Horizontal Hold control fails to maintain sync,
the horizontal oscillator should be reset. To reset this
screwdriver adjustment, set the horizontal hold control in
the center of its range and sync the picture with the hori-
zontal A.F.C. adjustment screw. Check the hold control
action on various channels and alter the screw adjustment
as required to provide sync on all channels.

|

NOT GREATER THAN 30 %

25.75MC

21.25MC

VIDEO SOUND
CARRIER CARRIER

IDEAL BANDPASS

DEFLFECTION YOKE, ION TRAP ANDFOCUS ADJUSTMENT

Following is the proper procedure for adjusting the
Deflection Yoke, len Trap and Focus.

The receiver should be turned on but not connected
to an antenna. These steps should then be tuken in the
following order:

! — The Deflection Yoke should be moved as far
forward as possible on the neck of the CRT.

2 — The Brightness control should be turned to max-
imum (clockwise) and the Contrast control should
be turned to minimum (counterclockwise).

3 — The Ion Trap should be 10tated and at the same
time moved forward and backward to find the
position which produces the brightest raster on
screen,

4 — The Deflection Yoke should be rotated so that
the top and bottom edges of the raster are parallel
to the top of the chassis.

5 — The Brightness control should now be reduced
(ccw) toa point where the raster is slightly above
normal brilliance.

6 — With Brightness and Contrast controls at normal
positions, adjust the Focus control (rear of
chassis) for well-defined scanning lines.

HEIGHT, WIDTH AND LINEARITY

To adjust the overall size and linearity of the picture
it is almost mandatory that a test pattern transmitted from a
local station be used. It should also be remembered that in
areas where more than one station is being received, that
pictures transmitted from different stations will vary slight-
ly in size. The smallest transmitted picture should be made
to fill the area outlined by the mask.

The Width control (rear of H.V. cage) should be ad-
justed to give a picture that will fill the mask horizontally.

The Height and Vertical Linearity controls (both
rear of chassis) should then be adjusted for a linear picture
that will fill the mask vertically.

PICTURE TUBE HANDLING PRECAUTIONS

The picture tube encloses o high vacuum and with the
lorge surfoce area of glass involved, the stresses set
up, particularly at the front rim of the tube, are can-
siderable. An abnarmal handling stress, accidental blow
at a highly stressed surface, or even o scratch an the
surface of the tube could couse it to implode or collapse
with destructive viclence.

HIGH YOLTAGE WARNING

Operation of this recelver outside the cabinet or with
covers removed involves a shock hazard from the re-
ceilver power supplies. Work on the receiver should not
be attempted by anyone who is not thoroughly familiar
with the precautions necessary when working on high
voltage equipment.
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SCHEM.

RESISTORS

LOC. CHASSIS®* PART NO.

R100
R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
R111
R112
R113
R114
R115
R116
R117
R118
R119
R120
R121
R122
R123
R124
R125
R126
R127
R128
R129
R130
R131
R136
R139
R140
R200
R201
R202
R203
R204
R20s
R206
R207
R208
R209
R210
R211
R212
R213
R214
R215
R217
R218
R219
R220
R221
R222
R225
R226
R227
R228
R229
R230
R231
R232
R233
R234
R236
R300
R301
R302
R303
R304
R305
R306
R307
R308
R309
R310
R311
R312
R313
R314
R315
R316

R317
R318
R319
R319
R320

PE231-1163
PE231-1113
PE231-1137
PE231-1179
PE231-1117
PE231-1123
PE231-1167
PE231-1133
PE231-1133
PE231-1129
PE231-1197
PE231-1177

PE231-1165
PE231-1133
PE231-1165
PE232-1161
PE231-1221
PE231-1131

PE233-74
PE233-1179
PE231-1173
PE231-1197
PE231-1197
PE231-1155
PE231-1189
PE231-1245
PE231-1213
PE231-1213
PE232-1137
PC21134-4
PE231-1173
PE231-1215
PE231-1187
PE23151
PC21134-2
PE231-1183
PE231-1175
PE231-1193
PE231-1213
PE231-1229
PE231-1229
PE232-1181
PE231-1221
PE231-1171
PE231-118]
PE231-1221
PE231-1159
PE231-1163
PE231-1163
PE231-1169
PE232-127
PE231-1189
PE231-1213
PE231-1225
PE231-11355
PE233-1161
PE233-116}
PE231-1229
PE231-1185
PE231-1207
PE231-122i
PE231-1181
PE231-1181
PE231-1171
PE231-1189
PE232-1205
PC21134-16
PE233-1165
PE233-1169
PE231-1197
PE231-1197
PE231-1213
PE231-1233
PE232-1181
PE231-1167
PE231-1155
PE231-1205
PE231-1213
PE231-1197
PE231-1123
PE233-1133
PE23163
PE233-2321

PE231-1171
PE232-1177
PE231-1109
PE231-1117
PE233-1165

DESCRIPTION

Carbon, 3900 Ohm 1/2W 1107,
Carbon, 33 Ohm 1/2W £10%
Carbon, 330 Ohm 1/2W $10%
Carbon,l 8K ohm1/2w 110%
Carbon, 47 Ohm 1/2W £107
Carbon, 82 0hm1/2W110%
Carbon,5600 ohm 1/2w $10%
Carbon, 2200hm 1/2W x10%
Carbon, 2200hm 1 /2W £10%
Carbon, 150 Ohm 1/2W $10%
Carbon, 100k Ohm 1/2W 2107
Carbon, 15k Ohm 1/2W £10%

Carbon, 4700 Ohm 1/2W £10%
Carbon, 220 Ohm 1/2W £10%
Carbon, 4700 Ohm 1/2W £10%
Carbon, 3300 Ohm |W 107,
Carbon, 1.0 Megohm 1 /2W $£107
Carbon, 180 Ohm 1 /2W £10%

Carbon, 11k Ohm 2W £5%
Carbon, 18k Ohm 2W 107
Carbon, 10k Ohm 1/2W £107,
Carbon, 100k Ohm 1 /2W £107,
Carbon, 100k Ohm 1/2W $£10%
Carbon, 1800 Ohm 1/2W £107
Carbon, 47k Ohm 1/2W 110%
Carbon, 10 Megohm 1/2W £10%
Carbon, 470k Ohm 1/2W 107
Carbon, 470k Ohm 1/2W £10%

Carbon, 330 Ohm IW 1%
Wirewound, 3250 Ohm 7W 107
Carbon, 10k Ohm 1/2W £10%
Carbon,560K ohm1/2w $10%
Carbon, 39K ohm 1/2w +10%
Wirewdund, 1.20hm1W £10%
Wirewound, 60 Ohm 10W 107,
Carbon, 27k Ohm 1/2W £107
Carbon, 12k Ohm 1/2W $10%
Carbon, 68k Ohm 1/2W +10%
Carbon, 470k Ohm 1/2W £10%
Carbon, 2.2 Megohm 1 /2W £10%
Carbon, 2.2 Megohm 1/2W £10%,
Carbon, 22k Ohm 1W 107,
Carbon, 1.0 Megohm 1 /2W £ 107,
Carbon, §2000hm 1/2W £10%
Carbon, 22k.Ohm {/2W £10%
Carbon, 1.0 Megohm 1/2W 1107
Carbon, 2700 Ohm 1/2W 1107
Carbon, 3900 Ohm 1 /2W £107%
Carbon, 3900 Ohm 1 /2W £10%
Carbon, 6800 Ohm 1/2W £10%
Carbon, 1.8 Megohm | W 157,
Carbon, 47k Ohm1/2W £10%
Carbor, 470k Ohm 1/2W $10%
Carbor, 1.5Megohm1/2W 107
Carbon, 1800 Ohm | /2W £10%
Carbon, 3300 Ohm 2W £10%7
Carbon, 3300 Ohm2W £10%
Carbon, 2.2 Megohm 1 /2W £10%
Carbon, 33k Ohm 1/2W £10%
Carbon, 270k Ohm 1 /2W 1107
Carbon, 1.0 Megohm1 /2W 1107
Carbon, 22k Ohm i /2W 1107
Carbon, 22kOhm1/2W £10%
Carbon, 8200 Ohm 1/2W1 107
Carbon, 47k Ohm 1/2W 1107
Carbon, 220K ohm lw $10%
Wirewound, 2250 Ohm 15W 11 0%
Carbon, 4700 Ohm 2W 1107
Carbon, 6800 Ohm 2W 107
Carbon, 100k Ohm 1/2W £ 107,
Carbon, 100k Ohm 1/2W £10%
Carbon, 470k Ohm i /2W 1 10%
Carbon, 3.3 Megohm 1/2W £10%,
Carbon, 22k Ohm 1W £10%
Carbon, 5600 Ohm 1 /2Wt10%
Carbon, 1800 Ohm 1 /2W £10%,
Carbon, 220k Ohm 1 /2W 107,
Carbon, 470k Ohm 1 /2W £10%
Carbon, 100k Ohm 1/2W £107%
Carbon, 82 Ohm 1/2W 107,
Carbon, 220 0hm 2W 1107,
Carbon, 0.56 Ohm 1 /2W 107,
Carbon,. 1.0 Megohm 2W 1207
(Allen Bradley)
Carbon, 8200 0hm 1/2W £10%
Carbon, 15k Ohm 1W 1107
Carbon, 22 Ohm 1 /2W 1107,
Carbon, 47 Ohm 1 /2W £10%
Carbon, 4700 Ohm 2W £10%

SCHEM.

LOC.

c100
clol

c102

c103
C104
C105

C106
c1o7

clos
c109
c110

c111

C112
c113

cllg
c11s
c116

c117
Cl1s

c1l19

Cc120
c121
c122
C123
C124
C125
Cl126

c127
cl2s

c129
c132
c133

c201
C202

C203
C204
C208
C206

C207
c208
C209
c2i0
c21
c212
c213

c21i4
C215
C216

Cc218

c219
C220
c221

Cc222

c223
c227

C300
c3ol
C302
c3o3

C304
C305

CHASSIS®*

CBS-COLUMBIA

Models 17TM06, 22C06, 22C38
Chassis 750-3, 751-3

CAPACITORS

PART NO.

PE190-133
PA19147

PES556-234

PE190-133
PE190-133
PA19148

PA20138
PP19163

PE190-140
PE190-107
PES555-101

PES555-136

PE194-160
PP 19201

PES555-100
PES555-113-2
PE197-160

PE194-151
PA19148

PES556-236

PE194-160
PA620181
PE194-156
PE194-160
PE194-145
PE194-151
PA20135

PE 194-145
PE555-100

PA20182
PE194-145
PE556-136

PA19109
PA20144
PA19109
PA19109
PA19109

PE194-156
PE190-137
PE190-133
PE 194-155
PE194-155
PE192-163
PE194-159

PE194-156
PE194-160
PA20174

PE194-160

PE194-160
PE194 155
PE194-151

PE194-151

PE194-155
PA19109

PE194-145
PE194-145
PE197-151
PE197-151

PE194-160
PE195-261

DESCRIPTION

Mica, 270mmf 500V +10%7
Ceramic, Shielded Dual
Disc, 1500mm{ GMV
Ceramic Tubular, 680mm{
350V 1107 (Insul.)
Mica, 270mmf SO0V £10%
Mica, 270mmf 500V £10%
Ceramic, Single Disc
1500mmf{ GMV
Electrolytic, Imfd 50V
Ceramic, Shielded Dual
Disc 5000mmf{ GMV
Mica, 510mmf SO0V £10%
Mica, 22mmf SO0V $10%
Ceramic Tubular 10mm{.
$00V $20% (Unins.)
Ceramic Tubular 1000mmf
350V $20% (Unins.)
Paper, .05mfd 600V $20%
Ceramic Tubuler, 820mm{
350V $10% (Unins.)
Ceramic Tubular, Smmf
500V $10% (Unins.)
Ceramic Tubular, 47mmf
500V $20% NPO
Molded Tubular .0Smfd
600V £20%
Paper, .005m{d 600V 1207
Ceramic Single Disc
1500mmf GMV
Ceramic Tubular,
1000mmf 350V 1107
(Insul.)
Paper, .05mfd 600V £20%

Electrolytic, 1mfd 100V
Paper, .02mf{d 600V 1207
Paper, .05mfd 600V $20%
Paper, .001mfd 600V $20%.
Paper, .00Smfd 600V $20%
Electrolytic, 10-10-10
mfd 450V
Paper, .00 Imfd 600V +20%
Ceramic, 5.0mmf SO0V
1$10% (Uninsul,)
Electrolytic, 50mfd 25V
Paper, .001mfd 600V 120%
Ceramic Tubular,1500mmf
35S0V $£20% (insul.)

Ceramic, Single Disc
5000mmf{ GMV

Electrolytic,
40-40-20-20-mfd 450V

Ceramic, Single Disc
5000mmf GMV

Ceramic, Single Disc
5000mmf GMV

Ceramic, Single Disc
5000mm{ GMV

Paper, .02mfd 600V $20%

Mica, 390mmf SO0V 1107

Mica, 270mm{ 500V £10%

Paper, .01lmfd 600V 1207

Paper, .01lmfd 600V 1207

Mica, 4700mm{ 500V £10%

Paper, .035mfd 600V
1207

Paper, .02mf{d 600V $207

Paper. .05mfd 600V £20%

Electrolytic, 5mfd 350V
(Non-Polarized)

Paper, .0Smfd 600V 1207

Paper, .0Smfd 600V 207

P aper, .01lmfd 600V 120%

Paper, .005mid 600V
1207

Paper, .005mf{d 600V

0%

Papet, .01mfd 600V $20%

Ceramic,Single Disc
5000 mmf GMV

Paper,.001mfd 600V 1207

Paper, .001mfd 600V £207

Molded Tubular .005mfd
600V £207%

Molded Tubular .005mfd
600V £207

Paper, .05mfd 600V 1207

Mica, Silver, 3900mm{
500V £5%

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

CAPACITORS

PART NO. DESCRIPTION

PE1YU-137
PE190-133
PE190-125
PE190-137
PAL1772
PA20137
PP19145
PE197-160

Mics, 3yummt SUUV T1U%
Mice, 270mm{ 500V 1107
Mica, 120mmf 500V 107
Mica, 390mmf 500V 107
Trimmer, 25-280mm{
Electrolytic, 10mfd 25V
Mica, Smmf 2500V GMV
Moided Tubular .05mfd
600V 1207
Mica, 10mm{ 2500V GMV
Molded Tubular .05mfd
600V +20%
Ceramic, $S00mm{ 20kv
Molded Tubular .1mfd
600V +£207
Electrolytic 25mfd 12V
Mica, 220mmf 1000V £10%
Mica, 270mmf SO0V 1107

PP19146
PE197-160

PA1998-3
PE197-162

PA20147
PP19180
PE190-133

CHOKES & COILS

DESCRIFTION

Coil, Pix IF
Choke, RF
Coil, Pix IF
Coil, Pix IF
Choke, RF
Coil, Peaking (White)
Colil, Peaking (Red)
Coll, Peaking (White)
Coil, Peaking (Red)
Coil, 4.5 MC. Trap
Coll, Peaking (Red)
Coil, Pesking (Green)
Coll, 4.5 MC Audio
Takeoff
Cotil, 21.25 MC IF Trap
Colil, Filter Choke
Choke, Filament
Choke, Filament
Colil,Deflection Yoke
Coil, Deflection Yoke
Coil, Horiz. Freq. Control
Coll, Width Control
Colil, Width Control
Coil, Horiz. Linearity
Deflection Yoke Cover
w/Centering Device

PART NO.

A3392
A28253
A3392
A3392
A28253
A28255-2
A 282551
A28255-2
A28255-1
A28286
A28255-1
A28255-4
A28286

A28314
A1406
A28276
A28276
A28328
A28330
A28263
A28279-1
A28318-1
A28292
A28331

TRANSFORMERS

PART NO.

Al1201 or
1202
A10109
A10106
A10152-1
A10136 or
A10137

DESCRIPTION
Ratio Detector
Power
Vertical Oscillator
Vertical Qutput

Horizontal Output

CONTROLS

DESCRIPTION

Contrast-Volume,

5K-250K ohm
Vertical Hold, 1.0 Megohm
Vertical Size, 5.0 Megohm
Vertical Line arity,

3K ohm Wirewound
Brightness, 100K ohm
Focus Control, 1.0 Megohm

PART NO.
A24142
A24112

A24111
A24114

A24110
A24112

MISC. CHASSIS ACCESS. & PARTS — ALL CHASSIS

PART NO.

A65100K
AS5355
A5356
A54609
A541059
A541242
A540-62
A540-67
A540-44
A540-19
A540-34
A181585
A18210
Al8173
Al18171
Al8157
Al8147
Al8101
A541131
A562-6
A562-3
A54618-1
A3206
A541341

DESCRIPTION

Chassis

Shield, H.V. Supply

Cover, H.V. Supply Shield
Bracket, Horlz. Freq. Control Coil
Bracket, Interlock

Grounding Spring CRT Coating
Terminal Strip, AAEAAAEAA
Terminai-Strip, AAAEAA
Terminal Strip, AAEAA

Terminal Strip, AEA

Terminal Strip, AAEA

Socket, Octal Moulded

Socket, Octal Moulded Bakelite Saddle
Socket, 9 Pin Moulded

Socket, 9 Pin Moulded No Saddle
Socket, 9 Pin Wafer

Socket, 7 Pin Wafer

Socket, Speaker-Plug

Socket, H.V. Cond.

Capacitor Clips; 1-3/8
Capacitor Clips; 3/4

Tube Shield

lon Trap

Anode Lead Holder

MISC. CHASSIS ACCESS. & PARTS — 17" TUBE

PART NO.

A54851
A541084-1
A541084-2
AS54827
A54828
AS541086
A55141-1
A541085
A541110-2
AS41110-1
AS54971-18
A18197-3

DESCRIPTION

Bracket, Yoke Hood & Support
Channel, CRT Front Support; Left
Channel, CRT Front Support; Right
Strap, CRT; Right

Strap, CRT; Left

Bracket, CRT Stop

Anode Connector Assembly
Cushion, Rubber; CRT Chamnel

Cushion, Sponge Rubber; CRT Strap, Right

Cushion, Sponge Rubber; CRT Strap, Left
Cushion, Cork; CRT Stop Bkt.
Socket, Kinescope

*Used on all chassis unless otherwise specified in this column.

If specified, the part is used only on the chassis indicated.

MISC. CHASSTS ACCESS. & PARTS — 21" CHASSIS

PART NO.

A541251
A541248-1
A541248-2
A541000
AS541246
A541250-1
A541250-2
AS541383

A541249
A541254
A541261-1
AS541261-2

A541102-6

DESCRIPTION

Bracket, Interlock

Bracket, CRT Rear Support (Left)
racket, CRT Rear Support (Right)
RT Rubber Grommet

Bracket, Yoke Hood and CRT Grommet

Bracket, Yoke Hood Support (Left)

Bracket, Yoke Hood Support (Right)

Bracket, CRT Front Support and Stop

Bracket, Tie Kod

CRT Strap Assembly

Rubber Cushion (CRT Front Support and
Stop Bkt.)

Rubber Cushion (CRT Front Sugport and
Stop Bkt.)

Rubber Cushion (CRT Strap)
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CBS-COLUMBIA

Models 17M06, 22C06, 22C38
Chassis 750-3, 751-3 An exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, Publisher

RADIO-TELEVISION SERVICE DEAL

COMPLETE TV SERVICE INFORMATION SHEETS
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AT LAST...

A Reliable, General-Purpose

5" OSCILLOSCOPE
atony $12750

The new ES-520 is PRECISION-engineered in response to fong and growing
demand for a reliable, factory-made, general purpose 'scofie at a price within
reach of all to whom initial investment is of extreme importance.

The ES-520 conforms to every PRECISION standard of quality, workman-
ship and performance. It is a completely factory-engineered, factery-wired and
factory-calibrated instrument . . . ready to go to work for you the moment you
take it out of its carton!

SPECIFICATIONS

* Push-Pull vertical drive. 20 millivolts per inch sensitivity.
* 3-Step, frequency-compensated, vertical input attenuator.
* Vertical frequency response 20 cycles to 500 KC within 2 DB

...and STILL THE LEADER IN ITS FIELD

for performance, versatility and value —
the populer DPRECISTON
=2 ES-500A

HIGH SENSITIVITY
WIDE-RANGE

9" OSCILLOSCOPE

| The famous ES-500A incorpo-
plg  rates advanced engineering
| features and refinements so
| pecessary to meat the more

criticel needs of modern
B electronic circuit analvsis,
T AM, FM and Tv,

SERIES ES-50CA: in louvered, black ripple-finished,
heavy gauge :teel case, 8Y x 1412 x 18”. Com-
plete with removable light shield, calibrzting mask
and detailed ir struction manual_Net Price: $17:.70

* 1 volt, peak-to-peak, built-in vertical voltage calibrator.
* Excellent vertical square wave response from 20 cycles to 59 KC.
* Push-pull horizontal drive. 59 millivolts per inch sensitivity.
* ‘H’ frequency response 20 cps to 200 KC within 3 DB (at full gain).
* internal linear sweep 10 cycles to 30 KC. Neg. and pos. sweep synch.
* Tube Complement: 12AU7 V' cathode follower and amplifier, 6C4
prase-splitter, 12AZ7 push-pult ‘v’ drive. 6AB4 ‘H’ amplifier, 12AZ27
push-pul! ‘H" drive. 12AU7 sweep oscillator. 6X4 rectifier, 1V2
hgh potential rectifier, NE-51 calibration regulator, 5UP]1 CR tube.
Built-in 60 cycle sine-sweep phasing control.
Beam modulation input terminal at front of panel.
Al 4 deflection plates directly accessible at rear.
~iter-type, removable, calibrated graph-screen.
Ztched, anodized, heavy gauge aluminum panel.

*
*
*
*
*

SERIES ES-520: In black ripple finished, rugged steel cabinet, 814 x 14% x
16%2”. Complete with all tubes, including SUP1 CR tube. Comprehensive instruc-
tion manual.  Code: Quest.  Shipping weight: 30 Ibs. - Net Price: $127.50,

(??!",—::E,,‘,',,‘{,{f PRECISTON . Apparatus Company, inc.

N 92-27 HORACE HARDING BLVD., ELMHURST 6, N Y.

o
=
Jzz ot of S i Export Division: 458 Broadway, New York 13, U.S.A. Cables: Morhanex
Lj Canada: Atlas Radio Corp., Ltd., 560 King Street W., Toronto 2B
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says—CLIFFORD E. PORTER of Arrow Radio Laboratory
399 Dorchester Street, South Boston, Massachusetts

““BEEN SELLING batteries for
years but when I started to stock
and promote the RCA brand, my
radio battery business soared.
That’s a real tribute to RCA Bat-
teries’ popularity with portable
radio owners,’’ he added.

Piccured with Mr Porter is Miss Phyllis
Brown of Dorchester, Mass. who uses RCA
Batteries in her RCA Victor “Super Person-
al’* portable radio.

Wit RCA Batteries as a working
| partner in your portable radio sales and

service business, you’ll find profit op-

portunities you never before enjoved.
| Active promotion of your stock of

RCA Radio Batteries will establish your

store as the portable radio service and
| battery replacement headquarters in
l your neighborhood. Once that fact is

well known your radio battery business
I will balloon UpwARrD.

To get started today, order a repre-

sentative stock of the ten top-selling
RCA Batteries from your RCA Battery
Distributor Salesman. When aggressive
RCA merchandising techniques are ap-
plied to your battery department, you
will enjoy a turnover and profit rate
greater than ever before.

Want to read more particulars?
Ask your RCA Distributor for a copy
ol the new RCA Battery merchandising
booklet, <1954 Sales Planner.” You’'ll
be glad you did.

© NATIONAL TV and RADIO
ADVERTISING

Here’'s how RC

©® POWERFUL SALES
PROMOTION

©® COMPLETE LiNE

A helps you sell more Radio Batteries

© GREATEST
NAME IN RADIO

i ey,

\ 4 §j RADIO SHOP

G

® RADIO TRADE
DISTRIBUTION
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RADIO BATTERIES
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