'

NOVEMBER, 1962 35 CENTS

£ .

nciuging El@cCtronic Servicing

[aankon
Corona—In the Cage and Out

Objective: Pure White

A Look Inside a Color TV Station

Color TV Service Aids

Chroma Demodulator and

Matrix Stages




TACO 7T-BIRD FLECTRA

HOTTEST-and TOUGHEST

Compare and \
’ 2
you'll see why!
w 3 T:BIRI) T-BIRI)
Besides beingthe mostdurable, note the aimost é 3 B cama I3 e RS
flat response curve of the T-BIRD ELECTRA P T TR R e e pve = i—;
throughout the VHF band—no hills and valleys w 2 — e 14 eyt 7 '
that cause smear and distortion in black-and- 9 v 4l HETRHE
white, and disrupt optimum reproduction of w Ny A 4 E A% S\ ek
color. T-BIRD ELECTRA delivers a strong, clean § e ':g\ Ne. o2 K /‘\ i( RAXTT 5
signal, free of element ‘“‘junction noise" and wo [ X o/ N —at h &2
gain flutter—a boon to black-and-white recep- : 16 'S L2 Ll "~.‘ 4 hood
tion, a must for color! u J Toadst
Write for name of nearest distributor Sw ~ ) o el S
TECHNICAL APPLIANCE g 5 ThR R R R A o T
CORPORATION g e
Dept. JDT-66, Consumer Products Division e
Sherburne, New York T
s clH
A Subsidiary of AININIE LI ' l I
2 3 4 5 6 7 8 9 10 11 12 S|

THE JERROLD CORPORATION



veernnnnn. PREVIEWS of new sets RELII

DYNAMIC
8 CONVERGENCE
B PANEL

TUNER-
AMPLIFIER
CHASSIS

Delmonico
Model CC-210

This imported home entertainment
center features a 21”7 color television
- 3 (with 21FBP22 CRT), FM-AM tuner,
3.58m¢ " four-speed phonograph, and stereo ampli-
3 I fier. Also included are provisions for add-
— REACTANCE s ing an FM stereo adaptor.
NS ColL The mode of operation (TV, FM, AM,
~ PH) is selected by the four-position
switch located on the radio control panel;
other controls mounted on this panel in-
clude radio tuning, volume, tone, and
on-off.

TV color, tint, brightness, contrast,
vertical-hold, horizontal-hold, channel-
selector, and fine-tuning controls are on
a separate panel at the other side of the
TV screen.

The switch-type tuner has a number
of unusual features: electrical fine tun-
ing, with an additional automatic-fine-
tuning (AFT) control circuit to keep the
oscillator on frequency; clearly marked
channel numbers on the tuner face plate,
to facilitate individual oscillator adjust-
ment; a 7ES8 RF amplifier; and a 9A8
\ RECTIFIERS' mixer-oscillator. The two tubes are wired

= @ 'r@ . in series, and their voltage is obtained

=

:TEST PGINT from a separate winding on the power

@BLUEGUN ®oO f 200 2 transformer—a point to remember if
: o0 ' '@ U - both of them fail to light.

. C B} voltage is obtained from the power

TEST POINT 4 b 8 transformer and two silicon rectifiers;

2 GREEN GUN \\t protection for this circuit is provided by

e) : » _‘) " . b a thermistor and 5-amp fuse, series-wired

o VERT CONVERGENCE e in the primary winding of the trans-
JUMPER REGUTATOR / A 74 former. } ) -

2 P CURRENT  » A 7 : ) The IF frequency used in this receiver

HORIZ OUTPUT TEST JUMPER o N is in the 26-mc range, -with the picture

CATHODE CURRENT g s (-] L @ carrier appearing at 26.75 mc. After

three stages of IF amplification, the sig-

nal is detected by two OA70 diodes (one
for sound, one for video).

The horizontzl sweep circuits (pro-
tected by an 8/10-amp fuse) include a
12BH7A AFC/oscillator, 6DQS output,
6AU4GTA damper, 3A3 rectifier, 6BK4
regulator, and a 1X2B focus rectifier.
The high-voltage circuits and adjustments
are similar to those in American-made
color receivers. Connections to measure
the current through the horizontal out-
put and regulator tubes are conveniently
located on the top side of the chassis;
merely open the appropriate jumpers
(marked on the chassis), connect your
meters, and monitor the currents. (Vari-
ous other color test points are marked
on one of the photos.)

The convergence procedures and com-

4 WATT &~ : 0, ; i o
“HOLLOW" RESISTORS i h . ponents for this receiver are similar in

L ARE LARGE IN SIZE = - » every respect to thase used in American
o = s . equipment.
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Packard Bell Model 21CC4
Chassis 98C6

This model comes equipped with a
21FBP22 color picture tube; others avail-
able in this line contain a bonded
21FJP22 CRT. The turret tuner utilizes a
6GKS RF amplifier and a 6CG8A mixer-
oscillator. A switch, mounted on the rear
of the tuner shaft, completes an electrical
path to the appropriate channel-indicator-
light, each time the tuner is switched to
a different channel. (The lamp panel is
shown in one of the photos.)

An additional panel is mounted on the
underside of the chassis to furnish a
place for convenient field installation of
a remote-control assembly. Two remote
units, in kit form, are available for use
in this set; mounting and wiring instruc-
tions are packed with the units.

B for this receiver is developed by a
full-wave doubler circuit wutilizing a
power transformer and two silicon recti-
fiers. A thermistor protects the primary
winding of the transformer, while a 3.5-
amp fuse protects the B4 circuit from
overload. Other protective devices in this
chassis include a wire fuse for the main
filament line (the CRT and voltage regu-
lator tubes obtain filament voltage from
a separate filament winding), and a 3%-
amp fuse for the horizontal sweep circuit.

The tube complement of the horizontal
sweep stages is familiar: 6CG7 AFC/
oscillator, 6DQS5 output, 6AU4 damper,
3A3 HV rectifier, 1V2 focus rectifier,
and 6BK4 regulator. Tubes used in the
color section are: 6U8A first chroma
bandpass/color killer, 6AW8A second
bandpass/burst amplifier, 6BN8 color
sync phase detector/killer detector,
6GH8 chroma reference oscillator and
control tube, 12AZ7 X demodulator/
Z demodulator, 12BH7A B-Y/R-Y am-
plifier, and 12BH7A horizontal blank-
ing/G-Y amplifier.

Operating controls for channel selec-
tion, fine tuning, brightness, color gain,
hue, horizontal hold, vertical hold (killer
threshold inside), contrast (vertical linear-
ity inside), tone (height inside), and on-
off-volume are mounted on the front of
the cabiret. This set also has an internal
brightness-range control mounted on the
printed circuit board, under the 6AWSA
video amplifier tube. Set this control in
the following manner: Turn the brightness
range full counterclockwise, turn up the
external brightness to a point where the
raster blooms, and then turn the range
control clockwise to a point where
blooming no longer exists; finally, re-
turn the brightness to a normal setting.
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vernnrie PREVIEWS  of new sets

RCA Model 213G276 MV
Chassis CTC12A

All color receivers introduced by RCA
for 1963 contain this new horizontally
mounted chassis. A total of four printed-
circuit boards hold the majority of the
components in this set. The largest board
contains all the color-signal stages, plus
the video output tube (a 12BY7A).

This tube is the rhird -amplifier follow-
ing the video detector. The pentode sec-
tion of a 6AWB8A is used as the first
video amplifier, and the triode section of
this tube operates as a second amplifier
stage for the luminance signal only; the
chrominance and sync signals are taken
off at the plate of the first video stage,
as in previous RCA color sets.

A newly designed 6JU8 (containing
four diode sections) is used as a chroma
phase detector and killer detector; other
color-circuit tubes which differ from
those used in the CTC11 chassis include
two 6GY6’s as X and Z demodulators,
a 6FQ7 R-Y/B-Y ampilifier, and a 6FQ7
G-Y amplifier/blanker. The bandpass
amplifier/color killer is a 6EAS.

B+ for this transformer-powered set
is developed by two silicon rectifiers
wired as a full-wave voltage doubler.
Protection for this circuit is provided by
a circuit breaker in series with the pri-
mary winding of the transformer. This
winding has a 128-volt tap, to be used
in areas of high line voltage. The main
filament line is protected by a wire-link
fuse; filament voltage for the picture
tube and 6BK4 regulator is obtained
from a separate winding on the trans-
former.

The width jumper which was con-
nected to the yoke in this manufacturer’s
previous color receivers has been dis-
continued. Also, you’ll find a new type
of blue-lateral magnet mounted on the
neck of the CRT (see photo). To posi-
tion the blue beam horizontally, slide the
magnet in or out of its sleeve.

The switch-type tuner makes use of a
6DS4 nuvistor (a new, remote-cutoff tri-
ode) and a 6EA8 mixer-oscillator. The
tuner is mounted separately from the
chassis in this receiver, but may be tem-
porarily attached to a bracket on the
left rear corner of the chassis to facili-
tate shop servicing.
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2. ..........PREVIEWS of new sets

Py,
3 -iNcor;szGNCE
- ,.{. PAKEL

VIC
{ REMOTE CONTRCL)
Zenith Model 6015W
TV Chassis 27KC20Q
Remote Chassis $-56864 CHANMEL UP BUTTOM
The metalcabinet model shown here ] CHANEL DOWN
is one of the smallest sets available in 10! EUTTON

the new color television line introduced
by Zenith. It comes equipped with an
all-transistor remote control having CHAN-
NEL UP, CHANNEL DOWN, ON-OFF-VOL-
UME, and SOUND-MUTING functions. To
prevent erroneous keying, the remote re-
ceiver is completely shielded; one of the
pictures demonstrates removal of the
shield.

The low voltage for this chassis is de-
veloped using a power transformer and
a full-wave voltage doubler with two sili-
con rectifiers. Last year’s chassis made
use of two 3DG4’s in this application.
These rectifiers are mounted on the top
side of the chassis, where they can easily
be replaced without removing the chassis
from the cabinet.

The receiver is protected by 3/10-amp
B4 and 10-amp line fuses located on
top of the chassis near the rectifiers, and
a 5/10-amp horizontal-sweep fuse near
the high-voltage cage.

A clamping diode, wired in the input
to the Y amplifier; provides a controlled
bias to this stage, and prevents picture
blooming at high contrast and brightness
settings.

The first color amplifier tube has been
changed to a 6HLS, replacing the 6GHS8
used in last year’s models. This tube pro-
vides reserve gain for the color signals.
In the vertical circuit you'll find a 6GL7,
a cousin of the popular 6EM7 used in
this circuit last year. Another new fea-
ture in the vertical circuit is the thermis-
tor in the deflection yoke; it senses tem-
perature changes and maintains vertical
stability during warmup.

The width of the raster can be increased
by moving the blue yoke lead (coming
from the horizontal circuit) from the
dummy connector on the chassis to the
adjacent connector.

Auxiliary operating controls for bright-
ness range and AGC are adjustable—
with a screwdriver blade—through holes
in the front control panel. A killer
threshold control, new this year, is ad-
justable through the hollow shaft of the
contrast control. Other controls adjust-
able through hollow control shafts on
the front panel include the FRINGE-LOCK,
inside the VERTICAL HOLD, and the HEIGHT,
inside the BRIGHTNESS control.

The setup procedures for purity, con-
vergence, gray-scale tracking and high
voltage remain much the same in this
chassis as in previous Zenith color re-
ceivers.

REWOTE REGIVER

&
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RCA

See PHOTOFACT Set 550, Folder 2

Mfr: RCA Chassis No. CTC11 Y0E0 R
Card No: RCA CTC11-1
Section Affected: Pix and Sync.

Symptoms: Excessive contrast and unstable
sync—Ilooks like video overloading due to
AGC trouble.

Cause: Leaky screen-bypass capacitor in first
video-amplifier stage.

What To Do: Replace C5 (2 mfd—350V).

T 419pjod ‘0SS 43S 1DVIOLOHd 23§

Mfr: RCA Chassis No. CTCI11 émwa;i
B
Card No: RCA CTC11-2 38 \
ik —,,‘T Vsox 220K
Section Affected: Color. o v 7D P
[/ 2 .047
Symptoms: Gradual loss of color. 1

Cause: Decrease in value of grid resistor in

color—killer stage. : KII-I-ER“:;RESHOI.D ' |"7°:.V

What To Do: Replace R131 (10 meg).

Mfr: RCA Chassis No. CTC11
Card No: RCA CTC11-3

CHROMA REFF. 0SC CONTROL CHROMA REFF. 0SC

; Section Affected: Color. ED)@e 6GH8 @Mnbcne

: . = 62707

:; Symptoms: Colors change during color pro- 2 i i’r‘%i’"’ oy D\ sov

1 gram. " mN% i

| Cause: Color AFC circuits not properly ad- .

, justed. @) ®1 i

| k 1 T _[:82mmr

; What To Do: Ground TP1 (in chroma sync @T @@sesx || EDT o
phase detector), and adjust reactance coil g N — L Ava—y
L25 for stable color presentation. Then un- LEOTT aesv > 265v

ground TP1 and check tint control for prop-
er setting. (This adjustment can be per-
formed with chassis in cabinet.)

November; 1962/PF REPORTER 5



See PHOTOFACT Set 550, Folder 2

/ (@ads 150m0
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EAKER
TOFILS

EF

vib gv2e

See PHOTOFACT Set 550, Folder 2

Mfr: RCA Chassis No. CTCl11
Card No: RCA CTC11-4
Section Affected: Raster and Sound.

Symptoms: Circuit breaker opens at frequent
intervals, interrupting B4 to all circuits. No
shorts or arcing evident inside set.

Cause: Excessive voltage (steady-state or tran-
sient) on power line.

What To Do: Check AC line for abnormally

high supply voltage or sudden voltage fluctu-
ations. In some cases, use of step-down line
transformer is advisable.

GRN-RED,
g‘em \ e TOFILS
3 1/2" LENGTH
OF #26 WIRE I”mm'
gL a7
(412 IN CHASSIS
= CICLIE F
HY REGULATOR T0 PICTURE TUBE
HY RECT HV ANODE
3a3 @9 6BK4 (21, 5Ky-22KV)

365,

7

DO NOT MEASURE

, 21.8Kv

7 1.5meg 1W

TEST JUMPER

ADJUST
FOR REG CURREN .®

Mfr: RCA Chassis No. CTC11
Card No: RCA CTCl11-5
Section Affected: Raster.

Symptoms: Blooming and poor focus at high
brightness settings. Horizontal-sweep and
high-voltage tubes okay.

Cause: Intermittent short in _capacitor con-
nected between grid and cathode of HV
shunt regulator.

What To Do: Check to see that leads of C93
(.0033 mfd) are not close enough together
for a short to occur between them. If leads
are not shorting, replace C93. Also replace
V16 (6BK4).

HORIZ OSC

(HoRIZ HOLD)
< \> HORIZ
WAVE FORM

TERMINAL VIEW L32

PF REPORTER/November, 1962

Mfr: RCA Chassis No. CTC11
Card No: RCA CTC11-6
Section Affected: Raster.

Symptoms: Width decreases by 1”7 or 2” for
short intervals, or rapidly jumps back and
forth from normal to slightly narrow condi-
tion.

Cause: Intermittently shorted turns in hori-
zontal oscillator coil.

What To Do: Replace L.32.




See PHOTOFACT Set 599, Folder 2

Mfr: Zenith Chassis No. 29JC20,-Q
Card No: ZE 29JC20-1
Section Affected: Raster.

Symptoms: Insufficient width. Less than nor-
mal drive signal and DC bias voltage at grid
of horizontal output tube.

Cause: Resistor in horizontal sawtooth-form-
ing circuit changed in value.

What To Do: Replace R121 (33K).

i

HORIZ DISCH

HORIZ OUTPUT

@) 6Das

Mfr: Zenith Chassis No. 29JC20,-Q
Card No: ZE 29JC20-2
Section Affected: Color.

Symptoms: Loss of color. Low voltage at plate
(pin 5) of burst amplifier V19 (6EW6);
incorrect bias at grid (pin 8) of color-killer
phase detector V20B (6BNS).

Cause: Leaky screen-bypass capacitor in burst
amplifier.

What To Do: Replace C84 (.0033 mfd); also
R154 (39K), which may have been dam-
aged as a result of defect in C84.

220K

220K
p———t—
r--@Aﬁ} 220mmf
1 W 101
it b
@a 6BN8

Mfr: Zenith Chassis No. 29JC20,-Q
Card No: ZE 29JC20-3
Section Affected: Pix.

Symptoms: Picture tinted during black-and-
white reception. Gray-scale tracking adjust-
ments not effective. Tubes and voltages in
video and chroma circuits all okay.

Cause: Defective 3.58-mc crystal.
What To Do: Replace M9.

CHROMA REFERENCE

OSC CONTROL
@ p

CHROMA REFERENCE 0SC
8

22000

A

2 6GH o
§[7I5V
Fé'\).sv i
5 1o
74 )
¥ E 10
1
3.58 '
(W) cnvsm iz
@ -LIONOPgml [r1g ror
T |
270 = ) |
'}0410$ 27000 220 1o
-10% | I ng: R _ _'
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See PHOTOFACT Set 599, Folder 2

b S
CONVERGENCE
CIRCUIT

See PHOTOFACT Set 599, Folder 2

Mfr: Zenith Chassis No. 29JC20,-Q
Card No: ZE 29JC20-4
Section Affected: Raster.

Symptoms: Poor vertical linearity; also, in
some cases, not enough vertical sweep.

Cause: Leaky cathode-bypass capacitor in ver-
tical output stage.

What To Do: Replace C4 (100 mfd—50V).

Mfr: Zenith Chassis No. 29JC20,-Q
Card No: ZE 29JC20-5
Section Affected: Pix.

Symptoms: Intermittent loss of picture—sound
and raster not affected. All tubes and volt-
ages okay; no loose connections.

Cause: Defective video-detector diode.
What To Do: Replace X1 (1N64).

TP
1
[p11 In64 (©)

A AN \ L2 X 3—{4—-1-“—”’5(%\—‘
b i .50 ~§e" @I°Tm's:m [
B so——— LR T 2P

@ 50mmf{ 1 B 41.25mc. (MIN.}
© tﬂt e
i ’ @
S Ap
TIE POINTS 5%
A
A ] L
2[,7 "5
5 * @‘souuouuu
il .r 3 ADIUST
- 3 5000
L7 TERMINAL GUIDE @ oha
AGC KEYING
SYNC SEP
NOISE LIMITER
6HS8
L ® @ )
N 25v T
73V,
15Y G,J O 43”( o @»—4 =
SEEooCT 4 470K
LA AN
@ il of BT 95 ns'_ 68K
3. 3 mmi
& o 680K @I,xﬂ’mm @
a @CJ-Amm i nzx ok
2w

FRINGE LOCK E_,\
3mey g 240v 240v

55y = tox

8
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Mfr: Zenith Chassis No. 29JC20,-Q
Card No: ZE 29JC20-6
Section Affected: Sync.

Symptoms: Unstable horizontal and vertical
sync. Low voltage at pin 9 of sync separator
V7 (6HS8).

Cause: Change in value of sync-separator grid
resistor.

What To Do: Replace R86 (5.6 meg).
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Standard Made It...

311@ Plus Parts ... $13.50 Maximum Total Cost

6 MOnthS STANDARD has maintained uniform

mounting centers for the last 13 years.
GU A R A N T E E Over 509, of the TV sets in 2xistence today
have STANDARD tuners—in the case of
most other tuners one of the 8§ STANDARD
replacement models can be easily adapted
or will fit directly in place of these units.

All STANDARD replacement tuners
carry a 12 Month Guarantee.

SEE YOUR AUTHORIZED
STANDARD DISTRIBUTOR

IN TV IT'S StacdarA.

MORE PROFIT FOR THE SERVICE DEALER ¢« GREATER CUSTOMER SATISFACTION
GUARANTEED BY THE WORLD’'S LARGEST TV TUNER MANUFACTURER

standard kollsman inpustries 1NC.

FORMERLY STANDARD COIL PRODUCTS CO., INC.,, MELROSE PARK, ILLINOIS
November, 1962/PF REPORTER ¢




YOUR iINDEPENDENT TV-RADIO SERVICE DEALER

65-342 R1

THIS SET IS TERRIBLE. ..

B —

— i p——— e
—

,\

For window-size blow-ups

anv'/

Sprague Products Co,,

Mass., to cover handling
and mailing costs.

" 31(\

/

of this message, send 1C¢ to

105 Marshall St., North Adams,

W

Mmm-m,r,.w

HOW TO BE SURE OF
GOOD TV SERVICE. ..

you shop around for cut-rate prices or

extra-liberal service contracts, you're
asking for trouble. A “something-for-nothing”
offer usually means cut-rate parts and sub-
standard service methods. The reputable service
dealer spends years in study and training—
thousands of dollars on test equipment, tools,
and service manuals—countless hours in keep-
ing up-to-date on new developments and serv-
ice techniques. Because of this heavy investment,
he can’t afford to offer “bargains.”

] Beware the Service ‘Bargain.” If

ent Service Dealer. Well known

and highly regarded by your friends
and neighbors, his professional training and
experience have made him a real technical
expert. He takes pride in his work. He wants to
stay in business. And he stakes his reputation
and his future on satisfying you. So he’ll use
only component parts of the highest quality
and latest design—plus his thorough knowledge
and keen skills—to do the job right. Depend on
him; he can’t afford to let you down!

Rely on a Fully Qualified Independ-
2 e

Your TV set provides you with a wealth of entertainment.

Keep it in the best repair . . .

at lowest cost .

. . by calling

your local TV-RADIO Service Dealer at the first sign of trouble!

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUGCTS COMPANY,
DISTRIBUTORS’ SUPFLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS FOR . . .
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"Gadgets’’ that make the job easier and more accurate.

Symfact Charts: Vertical Multivibrator—
Control Circuits

See what happens to voltages and
waveforms when troubles occur.

Chroma Demodulator and Matrix Stages
Here’s how you can signal-trace the circuits
leading up to the CRT grids.

Objective: Pure White

Quicker Servicing—A straightforward explanation
that takes the hocus-pocus out of purity
and convergence adjustments.

Meet a Color-TV Specialist
There is money to be made in color servicing.
This man knows how.

A Look Inside a Color-TV Station

A studio engineer prepares to put on a color show on the air.

Interpreting Your Inventory
Dollar and Sense Servicing—Chart your needs
and avoid piling up ‘‘dust-catchers.’”

Color-TV Service-Charge Guide

Answering Customers’ Color Questions
Lots of “troubles’’ can be fixed by conversation.

How’s Color TV Doing?

Read the facts concerning the rising tide of interest in color.

Corona—In the Cage and Out
What is this strange wanderlust that sometimes
possesses high voltage?

Notes on Test Equipment
Lab Reports on the SENCORE Model P$120 Oscilloscope
and the Electro Model EC-2 Power Supply.

The Troubleshooter
Product Report
Free Catalog & Literature Service

Monthly Index

ABOUT THE COVER

There is no fonger any doubt that color
TV is alive and "‘on the move.” Its
progress in the past year has been

substantial enough to make even the
skeptics sit up and take notice. This issue,
complementing last November’s all-color
special, contains valuable information for
those already experienced in color work, 3

as well as for those just beginning.

NOVEMBER, 1962

12
20
24

29

Thomas A. Lesh 32

George F. Corne, Jr. 34

36

Charles Guion 38

Wayne Lemons 42

50
52

62

Stu Hoberman 70
Forest H. Belt 78

84

101

104

on free literature card




PRODUCTS
FOR
MODERN

LIVING

c PLUG-IN TYPE
PORTABLE
INVERTERS

L. C. HOUSEHOLD ELECTRICITY Anpwiere T O DELS
@ your omn car, heat or plame  6-RMF (6 volts) 60 to 80

watts. ShEpplng weight 12
Ibs. DEAL

PRICE $33.00
@ Dictating Machines 12T-RME (12 volts) 90 to
eSmall Radios 125 watts. Shippin_'g weight
e Electric Shavers 12 Ibs. DEALER NE

e Heating Pads, etc. PRICE $33.00
In your own car or boat! *Additional Models Available

“A" Battery
| ELIMlNATOR

For Demonstrating and
Testing Auto Radios—
TRANSIgTOR orEVsBRATOR

Operates Standard A.C,
eRecord Players

Designed for testing D.C.
Electrical Apparatus on Reg-
ular A.C. Lines—Equipped
with Full-Wave Dry Disc-
Type Rectifier, assuring
noiseless, interference-free

feratnon and extreme long

and reliability.

MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF _ , . 6 volts at 10 amps. or 12 volts
at 6 amps. Shipping welght 22 Ibs.

DEALER NET PRIC $49.95
MODEL 620C-ELIT . 6 volts at 20 amps. or 12 volts at
10 amps. Shipping welght 33 1bs.

DEALER NET PRICE . i $66.95

(AR

. and feature Ceramic
Stack Spacers, Instant Start-
ing, Large Oversized Tungsten
Contacts, Perforated Reed
plus H|ghest Precision Con-
struction and Workmanship and
Quiet Operation!

There is an ATR VIBRATOR for
every make of ear!
Ask your distributor for ATR's Low Priced type 1400,

6 volt 4-prong Vibrator; and 1843, 12 volt 3-prong; or
1840, 12 volt 4-prong Vibrator. THE WORLD’S FINEST!

AUTO-RADIO

VIBRATORS

By every test ATR Auto-
Radio Vibrators are best!

UNIVERSAL

KARADIO

e MODEL 600 SERIES

Easily installed in-dash or under-
! dash. Amplifier power-supply chas-
sis may be separated from tuner
-:hassm for easy servicing. Utilizes 6-tube superhetro-
lyne circuit (2 dual-purpose tubes). Supplied with
separate 5°' x 7" speaker. Neutral gray-tan baked
ename! finish, Overall size 4"’ deep x 612" wide x 2''
high. Tuner Chassis; with Amplifier Chassis, 23" dee
x 6% wide x 37" high. Shipping weight 7 Ibs. WILL
OUT-PERFORM MOST SETS!
Model 612—12 Volt, Dealers Net Price ... $31.96
Model 606—6 Volt, Dealers Net Price 31.96

Airpiane Style Overhead
Mounting under Cab Roof

TRUCK

KARADIO

Excellient Tone
Volume. and Sensnlvltv!

Compact, yet powerful. Fits
all trucks, station wagons,
most cars and boats. Just drill a % inch hole in roof and
suspend the one-piece unit (aerial, chassis and speaker)
In minutes, Watertight mounting assembly holds anten-
na upright. Yoke-typc bracket lets you tilt radio to
angl angle.

xtra-sensitive radio has € tubes (2 double-purpose),
over-size Alnico 5 PM speaker for full, rich tone. Big,
easy-to-read illuminated dial. Flngertlp tuning control.
Volume and tone controls. 33-in. stainless steel antenna.
Neutral gra(y -tan enameled metal cabinet, 7 x 6% x 4 in.
high over-a Shlpplng weight 10% lbs.

NO PRINTE'»
CIRCUITRY

Model TR-1279—12A for 12V Dealer Net Price $41.96
Model TR-1279— 6A for 6V Dealer Net Price $41.96

See Your Electronic Parts Distnbuter
Write Factory For Free Literature

ATR ELECTﬁRﬂN ICS,

INC.

* Rodio Co
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LETTERS

TO THE

Dear Editor:

Your new Symfact is something I've
wanted for years. L hope you enlarge
on it, but it’s a big help any way you
look at it.

GERALD HEss
Versailles, Ohio

Dear Editor:

I'm pretty wild about your Symfact
section on the 'BU8 in the September
issue. I went through one of those cir-
cuits the hard way, just lately. Keep them
coming!

M. P. WILLOUGHBY
Olivehurst, Calif.

Dear Editor:
I have just one word for Symfact —
GREAT! '
GERALD HOGAN
Cleveland, Ohio

Dear Editor:

Well done, on your Symfact feature.
It’s the best. T hope you carry through
on all TV circuits. I'm going to save
them and make a “Troubleshooter’s Hand-
book” all my own.

FraNk D. McCREERY
Providence Forge, Va.

Dear Editor:

I've just finished reading your Svmfact
on the 6BUS8 sync separator. I think that
is ane of the best features you've had so
far, although T find the entire magazine
very good. T wouldn’t be without it.

H. L. SMiTH
El Paso. Texas

Thanks, fellows. The response to Svm-
fact has been overwhelming. and vour'll
be seeing one every month. Anvthing to
please!—Ed.

Dear Editor:

In the September article “Debugging
B--.” the center column on page 24 is
doing battle with Fig. 2. It starts by
saying. “On the negative half-cycle. M1
conducts as shown in Fig. 2A . . .” but
the figure shows a positive half-cycle.
Also, the arrows indicate electron flow,
instead of current—I think. How about
debugging the article?

BiLL WHITE
Princeton, Fla.

Simply exchange the input waveforms
so that Fig. 24 shows the negative half-
cyele. and Fig. 2B the positive one. Then
all will be well. Incidentally, Bill, the ar-
rows do indicate electron flow, since that's
what  happens when conduction takes
place.—Ed.

Dear Editor:

The September article “Calibrate Your
Own Voltmeters” contains an error of
omission. Mercury cells are available in
two distinct voltages. In our line of bat-
teries. single cells with an “R” suffix are
1.35 volts, while those without the “R”
measure 1.4 volts. We make a mercury-
type voltage-reference battery that has
2% accuracy. Also, the accuracy of
any zinc-carbon is notoriously poor, be-
cause its voltage is radically affected by
temperature, age, manufacturing toler-
ances, and all sorts of things. Even a
brand-new one makes a poor voltage
standard.

WM. F. MULLIN
Marketing Manager
P. R. Mallory & Co., Inc.
Indianapolis, Ind.

Thanks, Bill, for bringing these facts to
our attention. This is the sort of informa-
tion our readers can really use—Ed.

Dear Editor:

We enjoyed your “And They Say
Servicing is Fun?” article. | read it
aloud to my wife, and we laughed till
tears came to our eyes. We especially
liked the part about the man watching
the little line and hoping something
would happen. The lady with the tran-
sistor radio was comical, too.

There is a lot of truth in the article
about the headaches of a serviceman.
but when you can read about them and
laugh, the job seems a lot easier.

KENNETH WAGNER
Gresham, Ore.

I's guys like “Charlie” who keep the
service business alive. Ken. Glad you
enjoyed the story—Ed.

Dear Editor:
I've been trying for some time to locate
a couple of pieces of test equipment;
perhaps your readers could help. 1 know
they’re not built any more, but I'd like
to find a Chanalyst or a Hickok Traceo-
meter—both are tunable signal tracers.
Got any idea where I can find them?
MERTON JONES
Newark, N.J.

: e
)

“We can fix it for you Mac, but it
may take awhile getting parts.”




Tarzian offers

FAST, DEPEN
TUNER
EPAIR SERVICE

4

It just makes sense that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de-
pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc., pioneer in the tuner business,
maintains a complete, well-equipped Factory Service Dept.
—assisted by Engineering personnel—and staffed by spe-
cialized technicians who handle ONLY tuner repairs . . .
on ALL makes and models.

Tarzian-made tuners received one day will be shipped
out the next. There is a 12-month guarantee against defec-
tive workmanship and parts failure due to normal usage.
And compare our cost of $8.50 and §15 for UV combina-
tions. There is absolutely no additional, hidden charge for
ANY parts except tubes. Replacements available at low
cost on tuners beyond practical repair.

@ Tarzian-made tuners are identified by this stamping.
When inquiring about service on other tuners; always
give tube complement . . . shaft length . . . filament . . .
voltage . . . series or shunt heater . . . IF frequency . . .
chassis identification. All tuners repaired on approved,
open accounts. Check with your local distributor for
Sarkes Tarzian replacement tuners, replacement parts, or
repair service.

SERVICE MANAGER ¢« TUNER DIVISION « DEPT. 3A

SARKES TARZIAN INC

east hillside drive « bloomington, indiana
edison 2-7251
MANUFACTURERS OF TUNERS . ., . SEMICONDUCTORS . . . AIR

TRIMMERS . . ., FM RADIOS ... AM-FM RADIOS . . . AUDIO TAPE
. . . BROADCAST EQUIPMENT

24-HOUR SERVICE
1-YEAR WARRANT

See your distributor, or
use this address for fast,
factory repair service

November, 1962/PF REPORTER 13



World's

most powerful
FM Antenna -

_ positively improves

I

Winegard

STEREOTRON

WITH ELECTRONIC AMPLIFRER

FM set
performance!

|

Responds to Weakest Signals But Strong Signals Won't Overload It
(Takes Up to 200,000 Microvolts of Signal Input)

This is the world’s most powerful antenna
for FM or FM stereo. With the Stereotron
and Stereotron amplifier, Winegard Guar-
ANTEEs unexcelled performance, (GuaRAN-
TEES you will receive 859, of all FM stations
in a 200 mile radius. The Stereotron, with
powerful nuvistor amplifier, has a minimum
gain of 26 DB over a folded dipole, with a
flat frequency response of + 14DB from
88 to 108 MC.

With nuvistor amplifier, Stereotron is
s0 sensitive it will pull a 1 microvolt signal
out of the noise, yet signals as strong as
200,000 microvolts will not overload the
amplifier and cause it to cross modulate.
This extraordinary performance is due to a
unique amplifier circuit employing 2 RCA
nuvistors.

Uppermost in the minds of the engineers
in developing the Stereotron amplifier
were two things—1. A new high in perform-
ance. 2. Long life and trouble-free operation.
For example, the life of the 2 RCA nuvistors
will be § to 8 years at top performance. This
is possible because of a heat sink to centrol
operating temperature and an automatic
voltage control. A completely weather-sealed

e
X0
.

Winegard

3009-11 Kirkwood Boulevard e Burlington, lowa

case protects all amplifier parts frem rust
and corrosion. The antenna is beautifully
gold anodized—100%, corrosion proofed.
Available both for 300 ohm or 75 ohm coax.

SF-8 Stereotron FM Antenna $23.65

AP-220 Sterectron Nuvistor Amplifier
$39.95—amplifier can be purchased sepa-
rately to use with any FM antenna.

READ WHAT USERS SAY—

*“The results have been so outstanding under
less than ideal conditions, I felt vou might
be interested. It was truly amazing how a
previously blank dial sprang to life.”

C. M. S, Elmira, New Yerk

“I now get as strong a signal from out-of-
town stations as I get from ‘locals’. 1 told a
radio and TV man in Hollister about my
reception and invited him over to hear it”.

M. J. D. Hollister, Mo.
Write for information or ask your dealer
for spec sheets on Stereotron and other
Winegard FM and TV antennas and acces-
sories. Get FRreE Station Log and FM map
of U. S.

ANTENNA
SYSTEMS

Tei
i

Dear Editor:

I thought you might be interested in
this unusual antenna installation. We in-
stalled it for one of our customers who
wanted 1o have a separate antenna for his
children’s set. He said he wanted it as
compact as possible, and left the rest to
us. The thing that complicatad this
problem was the fact that each antenna
had to have its own rotator. The photo
shows the arrangement we came up with.
The topmost antenna is mounted on a 34 ”
pipe, which runs through the pipe of
the lower antenna and the uppzr rota
tor, and is turned by the lower rotator.
The bottom antenna is mounted on a
Ya” pipe, large enough for the other to
fit inside, and is turned by the top
rotator.

J. EMBER
York, Pa.

Just goes to show what a little “Yankee”
ingenuity can accomplish.—Ed.

Moving to a
New Location?

If so, notify us by the 15th of
the month to assure uninterrupted
delivery of PF REPORTER.

Please be sure to give us both
your old and new address, includ-
ing your postal zone number. (Or
better yet, enclose a current mail-
ing label with your new address.)

Send to:

PF REPORTER
4300 W. 62nd St.
Indianapolis 6, Ind.




& gt |
Amperex, "
L

eLecTRoN 7
Tuses

are you replacin
top quality tubes with
identical top quality tubes?

You can, now! You can carry the identical tubes that vou find
in most of the quality TV sets you're servieing. Chances are,
you were not aware that these sets were designed around spe-
cial Frame Grid tubes originated by Amperex.

For some time now designers have heen using many Amperex
Frame Grid tubes in their quality TV receivers and we can
tell you now that even more Amperex tubes are heing designed
into the sets vou’ll he handling in the future.

Compare, if you will, the performance of Amperex Frame
Grid tubes with conventional TF tubes: they provide 55%
higher gain-handwidth, increase TV set reliability by simplify-
ing ecircuits and they make your servieing easier, faster and
more profitable beeause their extraordinary uniformity virtu-
ally eliminates time-consuming realignment when you replace
tubes. Technicians ave finding Amperex THE line to carry.

Tubes introduced by Amperex and eurrently being used by
major TV set makers include:

Frame Grid Others
2GK5H 4GK5H 6GKH 6EH7 6AL3 QA8
2ER5 4EH7 6ES8 6EJ7 6BL8 15CW5
3GK5H 11.J7 6KR5 6HGS 6BQS 16AQ3
3EH7 1ES8 6FYH 711G8 12AX7 27GB5

For optimum customer satisfaction and maximum profit
operation for yourself, make room in your caddy right now
for the identical, matchless-quality tubes designed into the
original sets. Next time vou visit vour distributor look for the
green-and-vellow box and ask abhout Frame Grid tubes for TV
and other entertainment replacement applications. Amperex

Eleetronic Corporation, 230 Duffy Ave., Hicksville, L. I, N. Y.
In Canada: Philips Electron Devices Ltd., 116 Vanderhoof Ave., Toronto 17.
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This advertisement in the November Reader’s Digest

sealed circuits are the vital nerve systems for

o

4

v
1

Céen = qiard

FReresvece

RCA sealed circuit xodules are used in the
computer and communications of the U.S. Air
Force Minuteman launching system, making
possible high density of components, ease of
maintenance,and rugged, reliable performance.

All five TTROS weather satellites, developed
and built by RCA under the technical direction
of Goddard Space Flight Center of NASA,
have exceeded original goals; their lives en-
hanced by RCA-designed sealed circuitry.

How New Ideas in Sealed Circuitry

The circuit boards you see above are one
of science’s modern miracles used in sat-
ellites, space capsules, computers and
TV sets. They differ in size—and design
—and complexity—for their respective
needs. But each one 1s the result of

16 PF REPORTER/November, 1962

science’s search for the utmost in reli-
ability and efficiency. Precision-crafted
sealed eircuit boards eliminate old-fash-
ioned hand-wiring and hand-soldered
connectionsthat can comelooseor short-
circuit. These modern circuits are etched



shows millions of Americans why Precision-Crafted
the marvels of the Space Age...and today’s TV

=g

- %

S

o S B

-

o
i

Electronic Computers such as the RCA 301 Color TV instructs, informs, as well as enter-

calculate data at fantastic speed for American tains millions. Here, the reliability of RCA
defense, and all phases of industry and com- Security Sealed Circuit Boards* has been
munications. Their electronic hearts are proved for eight long years in homes like yours
scaled circuit boards from coast to coast.

are Changing Our Daily Lives

in copper which is permanently bonded  cision and reliability, two-thirds of RCA
to boards, protecting them from heat Victor TV circuitry is bonded on Security

and moisture. Sealed Circuit Boards.

*In the early days of television, RCA, like
all ot/zer' manyjac?urers, had to depend on all The Most Trusted Name in Electronics
hand-wired cireuttry. Today for greater pre- Tmk(s)®
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Sylvania—first with the Sarong and Bikini cathodes—now
announces a new development that significantly increases
the reliability of Sylvania tubes. ‘‘LiFe-BoosT Cathode” is the
name...the secret is an ultra-pure, uniform alloy made pos-
sible by Sylvania's leadership in powder metal technology.

Contrasted to conventional melted alloys, the LiFe-Boost
powder-metal alloy is so pure and uniform, with perform-
ance so predictable, that it eliminates any need for the
usual ‘‘melt approval.”’ Alloy uniformity inhibits the forma-
tion of leakage paths, which extends tube life. It also means

better-controlled electron emission and regulated barium
release throughout life—tube performance stays within
specifications. Further, the new cathodes have 25% greater
mechanical strength, which significantly reduces equipment
failure in the field.

Precise control of alloy composition is the key. The basic pure
nickel powder plus carefully controlled powdered reducing
agents are thoroughly blended and immediately rolled into
thin-gauge strip. Because no critical temperatures are in-
volved, no impurities are introduced from crucibles and con-

New Sylvania LIFE-BOOST" Cathode
dependability—fewer callbacks, more

ELECTRONIC TUBE

PF REPORTER/November, 1962




ifainers, forging hammers or hot-rolling equipment. And
the powder process permits previously impossible or
hard-to-attain combinations ofswanted properties, such
as electrical passivity and mechanical strength at high
temperature.

A planned conversion of Sylvania tubes to the LiFe-Boost
Cathode is under way. See your distributor for depend-
able Sylvania tubes—the only ones with this new devel-
opment that means fewer callbacks, more profitable
servicing.

means greater
profitable servicing

H

MORE THAN 80 TYPES already
have the LIFE-BOOST Cathode.
Here’'s evidence of what it can do:

..In 6DZ4 UHF oscillator:

No failures, greatly improved stability

Test: 40 tubes operated at 130 VAC for 1500 hours in 40
TV sets (4 models, 3 manufacturers represented).
Failures: None resulting in set failure. (Statistical estimate:
1% per 1000 hours at 130V, or about 0.3% per 1000 hours
at 117 V.) Failure rate for same tube made with conven-
tionally prepared cathode material: 13.1%.

Oscillator Grid Current: After 1500 hours at 130 V, 90% of
Lire-Boost Cathode tubes had grid current between 550
and 950 gzA. Only about 38% of the tubes with conven-
tional cathodes remained within these limits after period
of test.

...in 6GK6, used for critical vertical output:
TV set manufacturer reports improved stability
Test: More than 1000 hours at 135 VAC line.

Results: No leakage problems, no slump in characteristics;
tube can be used in vertical socket as well as other sockets
of customer’s TV set line,

Sylvania tests show significantly reduced sublimation
(formation of leakage paths), and improved plate current
stability under accelerated life test and heater cycling con-
ditions with over-voltages applied.

..in RF pentodes:

Reduced grid emission, no insulation breakdown

RF pentodes BZ6, CB6, EW6 and others, when subjected
to life testing, showed reduced grid emission levels after
conversion to the LiFe-BoosT Cathode. Insulation levels
during and at the completion of life showed littie or no
change—an indication of improved stability—and end-
point failures due to breakdown were virtually nonexistent.

REMEMBER—many Sylvania Distributors give S&H
Green Stamps when you purchase Sylvania Receiv-
ing Tubes. S&H Green Stamps are America’s most
valuable stamps and are exclusive with your partici-
pating Sylvania Distributor.

*Trademark

.

SUBSIDIARY OF

SYINVAN %\

GENERAL TELEPHONE &HEC'T/?O/V/C'S
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ADD NEW PROFIT TO YOUR
Hi-FI COMPONENTS BUSINESS

THE EASY N Il WAY!

e :
THE 'Iﬂ:lﬂ:ﬁ;x} OF Musie
Cormpaitibda Cuaiiiy Compancnts

¢ Priced to attract new customers, this complete line of
quality components is effectively displayed and
demonstrated in only 5 square feet.

¢ Convenient one-source buying . . . backed by V+M’s
national network of Service Centers.

The store display fix-

Ea= ; L
""‘.‘"" ture is complete with
S L i re dispenser
TT™[- literature dispe

~ . and the “Silhouette

62" speaker feature
= =i posters. It actually
displays nine V*M

component products!

®

'Stere-O-Matic'® 4-Speed
Automatic Record Chang-
T er Model 1571 11” turntable.
Automatic Manual-Play, Extra-long, dy-
ically bal d, non-r Tone
Arm. Di d Needle. Shadowlite stylus

pressure.

Changer Base Model 1438.
For 'Stere-O-Matic'®
Changers. Pre-wired receptacles.

@

il Stereophonic High-Fi-
" delity Component Ampli-
fier Model 1428. 60 watts
(peak); 30 watts per channel, Frequency
response, 20-30,000 cps.

High-Fidetity FM Stereo,
FM, AM Component
Radio Tuner Model 1465.

@

. Precision-Built AC
Stereo Amplifier Model
1448. 40 watts {peak); 20
watts per channel. Frequency response,

40-25,000 cps.

“Sithouette 62'' High-
Fidetlity Component
Speaker System. Three
speakers: 10” woofer, 6
mid-range, 3.5” tweeter. Frequency re-

sponse, 30-16,000 cps.

High-Fidetity Com-
if > 1 ponent Speaker Modet

32. Three speakers: Two
6” and one 3”. Frequency response 60-
12,000 cps. o

YOUR V-M DISTRIBUTOR IS READY NOW TO GIVE YOU ALL THE DETAILS
AND POINT OUT THE MANY ADVANTAGES OF THIS NEW V.M
COMPONENTS LINE. CALL HIM TODAY !

THE VOICE OF MUSIC

V-M CORPORATION « BENTON HARBOR, MICHIGAN
KNOWN FOR THE FINEST IN RECORD CHANGERS, PHONOGRAPHS AND TAPE RECORDERS

20 PF REPORTER/November, 1962
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“Time-Saving’’ Service Clinics

Touring the country for SEN-
CORE these days is Wavne
Lemons, shown here (center)
with the firm’s President Herb
Bowden (right) and Chief En-
gineer Bob Baum. Some of the
clinics Wayne will conduct this
month, telling the SENCORE
“Time-Saving Program” story,
. will be sponsored by National

= Radio Parts and Bay Electronic
Distributors, Brooklyn (Nov. 12th); K-R Services, Inc., Newark
(Nov. 13th); Slate and Company, Bronx (Nov. 14th): and H. L.
Dalis, L.I.C., (Nov. 15th). Of course, you all recognize Wayne
as author of two recent Sams books, “Transistor-Radio Serv-
icing Made Easy” and “Servicing Horizontal Sweep Circuits.”

Color Servicing Course

Color-TV servicing schools are
now being held at local Ad-
miral distributors throughout
the country by factory Field
Engineers and color specialists,
under the direction of Mr. 1. F.
Johnston, National Electronic
Service Manager. Mr. Willis
Wood, General Manager of
the National Service Division,
pointed out that the Admiral Color Schools consist of approxi-
mately 3 hours of lecture and 5 hours of actual workshop.
Arrangements for attendance can be made through the Admiral
distributor in your area.

Tape-Head Replacement Program

To help dealers cut stock requirements, Nortronics has
introduced “Quik-Kit” mounting hardware for their line of
replacement tape-recorder heads. The new hardware kits in-
clude any electrical components needed, along with detailed
installation instructions and drawings. Parts for more than 250
models of recorders are included in the program. and others
will be added periodically. The company is now conducting an
extensive national advertising campaign to build consumer
demand for replacement heads.

Dynamic Service Demonstrator

Transistor-radio servicing and
troubleshooting techniques can
be demonstrated effectively with
had a new training aid from Moto-
1. rola. This device is in a fold-

" 3 open carrying case which, when
opened, reveals a circuit dia-
gram of a complete transistor
radio with working components
mounted on it. The large size
makes possible demonstration,
illustration, and direct applica-
tion of service techniques to
z large groups. All componenis
are removable and are identified by their functions and values.
Training sessions, using the new aid, can be arranged through
local Motorola distributors.

New Facilities for Color-TV Tube Production

A 45.000-square-foot addition. to be devoted to color-TV
picture tube production, will soon be added to the Chicago
plant of National Video Corp. The new addition should be
completed in December of this year. As soon as rectangular
glass envelopes become available, the company expects to pro-
duce rectangular color CRT's. They also plan to make 90°
color tubes that will be 5” shorter than 70° types now in use.
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Our truck is a big tool box.

You can load up a VW Truck with
1,000 lbs. of tools or parts or equipment.
And still have room for 800 Ibs. more.

Our truck will actually tote 1,830
pounds; 800 more than a half ton.

Yet, the VW is 3 feet shorter and
weighs.only half as much as a half ton.

It's our boxy shape that does it.

Outside, the VW doesn’t have a long
front hood. Because our engine's in the
rear. For extra traction.

Inside, there's 170 cubic feet of usable

space. With a 4-foot-wide side doorway.

And double side doors. And a rear door.
(And, if you want it, another side door-
way in the far side for 80 bucks* more.)

Anderson & George Murray of
Orleans, Mass., carry a big table saw
over the engine in back of their VW.

They also carry so many tools and

stuff that people have said: "It
looks like you have the shop
right in the truck."

They do.




Get all these
wonderful
toys

FREE

f RCA ==
o g, 1 P ADIOTRON . . . . . .

o Christmas is for children—and you can give any child a brighter,
happier Christmas this year simply by buying the world’s finest

o G @ receiving tubes: RCA!
rece I VI n g U All the exciting, famous-name toys shown above are available
FREE with the purchase of tubes through your participating
‘% UBE RCA Distributor. See him right away to find out how your pur-
I plECTRON B g .
u ‘:,\ chases of RCA receiving tubes entitle you to}
\"‘\‘-\I o .-05"‘

DI ""‘“ZN‘, RCA ELECTRON TUBE DIVISION, HARRISON, N. 4.
R | nl‘"""‘
% |
i @ The Most Trusted Name in Electronics
i:]




1. Roadmaster
Boy’s Bicycle

. Duesenberg Kit

. Mr. Machine

. Dinner Set

. Rocket Launcher
Erector Set

6. Counting School

House

[, NIV N}

JiT 1675

JTT 36384
JTT 48447
JTT 46375

JTT 10202

JTT 30973

7.Crying Thumbelina

Coll
8. Zipper Frog
9. Chemistry
Lab

JTT 05157
JTT 7105C

JTT 12152

10.Jumbo Gasoline

Truck JTT 41277
11.Smokey The Bear JTT 78667
12. Auto-Rama

Speedway Set  JTT 19083
13. Engineer’s
Erector Set JTT 10172

14. Electric Metal Zoom Micro-
scope and Lab  JTT 1309¢
15. Roadmaster

Girl’s Bicycle JTT 1685
16. American Flyer
Sky Streak 7 JTT 40006

17. AstronautHelmet JTT 42028

It’s RCA’s way of wishing you and your entire family a Merry Christmas!
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Proper bench servicing of color
receivers calls for the use of various
inexpensive test accessories, which
soon become indispensable to a shop
handling any amount of color. More
different types of service aids are
needed than in black-and-white TV
work, but the total number of units
is not too great because of a high
degree of standardization among
color sets with respect to physical
test arrangements. Here is a sum-
mary of the various types of color
service aids, with pointers regarding
their use. All are commercially
available; in some cases, the service-
man can assemble suitable equip-
ment himself.

Degaussing Coils

It has become standard procedure
to demagnetize the color set as one
of the first steps during the original
installation, and thereafter as a pre-
liminary to readjusting setup con-
trols or checking for certain faults
in the receiver. A “degaussing” coil
has thus become a must item for
color work. Excellent ones are avail-
able, but if you prefer to “roll your
own,” most specifications suggest
winding a coil 12” in diameter, con-
taining slightly over 400 turns of
#20 enameled wire. The coil is
then bound with plastic insulating
tape, and the ends connected to a
line cord.

Power-line current passing
through the coil creates a strong AC
magnetic field that neutralizes small
amounts of residual magnetism in
metal components of the TV set.
After thoroughly going over the set,
back away about 6’ to 10’ before
disconnecting the coil; the idea is to
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COLOR TV
SERVICE AIDS

Tools and accessories to make

color work go more smoothly.

prevent remagnetizing the set with
the collapsing lines of force that are
produced when the line cord is
pulled.

Not too much has been mentioned
in the past about demagnetizing the
inside of a color-TV cabinet in case
of purity troubles. However, some
interior components (especially
CRT - mounting hardware) cannot
be as effectively demagnetized from
outside the receiver as from inside.
If the technician works carefully, he
can “degauss” stubborn magnetized
spots without drawing the magnet-
ization from the convergence or
speaker magnets. An “inside job” is
easier if done with a special coil,
only 7” or 8” in diameter and wound
with finer wire than the conven-
tional coil.

CRT-Tester Adapters

Several regular TV test instru-
ments can be utilized in color serv-
ice work, if suitable accessories are
added. One example is the CRT
tester or reactivator. The only me-
chanical adaptation needed, to test
each of the three guns in a color
CRT individually, is to transpose
connections to the proper pins of a
standard 14-pin color CRT socket

20° Black Color (common
and White to all guns)
Cathode — 11 Focus — 9
Grid — 2 Fil. — 1, 14
Accel. — 10
Fotus — &
Fil. — 1,12
Gun: Red Blue Green
Cathade 4 13 5
Grid 2 12 ]
Accel. 3 11 7

so the color tube can be plugged
into the 90° (duodecal) socket of
the tester. Of course, the guns not
actually being tested are left discon-
nected; a rotary switch or a set of
toggle switches are provided for
choosing the gun to be tested. Con-
nections are shown in the chart.

Gun Disabler

One service aid which is very
nice to have is simplicity itself—
three 100K-ohm resistors with a
common ground lead at one end,
and individual clip leads at the
other. Commercial units have refine-
ments such as cases and individual
slide switches, which make the re-
sistors a great deal less awkward to
handle.

What’s it for? You don’t have to
use it at all, but you’ll save a lot of
time by doing so. It simply furnishes
a means of biasing off one or more
of the CRT guns as part of several
routine service procedures. You can
do the same thing by turning down
the screen controls (or background
pots, if used); but then you’ve up-
set the gray-scale adjustments and
have to readjust these before you're
through. In many instances, this
wastes time because a complete re-
setting may not have been neces-
sary.

The most important use for the
“gun-killer” is in making purity ad-
justments, where you want only the
red gun operating during most of
the procedure. It also comes in
handy during convergence to remove
the blue dots or crosshatch lines from
the screen, so you can concentrate
on the relationship between the
green and red dots or lines. When

® Please turn to page 97



SENCORE

SIMPLIFIES COLOR SERVICING

NEW! CA122
COLOR CIRCUIT ANALYZER

A simple approach to a complex problem

Here is an instrument that is designed to eliminate the guess-
work in color TV servicing. A complete analyzer that pro-
vides all required test patterns and signals for testing from
the tuner to the tri-color tube. Additional analyzing signals
for injection at each stage including audio, video and sync,
brings to life a truly portable and practical TV analyzer for
on the spot service; virtually obsoleting other analyzers with
the advent of color. Sencore’s simplified approach requires
no knowledge of I, Q, R-Y, B-Y, G-Y or other hard to re-
member formulas. The CA122 generates every signal nor-
mally received from the TV station plus convergence and
color test patterns.

The CA122 offers more for less money:

TEN STANDARD COLOR BARS: The type and phase that is
fast becoming the standard of the industry. Crystal con-
trolled keyed bars, (RCA type) as explained in most service
literature, offer a complete gamut of colors for every color
circuit test.

WHITE DOTS: New stabilized dots, a must for convergence,
are created by new Sencore counting circuits.

CROSS HATCH PATTERN: A basic requirement for fast CRT
convergence,

VERTICAL AND HORIZONTAL BARS: An added feature to
speed up convergence, not found on many other color gen-
erators.

SHADING BARS: Determines the ability of the video ampli-
fier to produce shades (Y Signal) and to make color tem-
perature adjustments. An important feature missing on other
generators.

COLOR GUN INTERRUPTOR: For fast purity and convergence
checks without upsetting color controls. Insures proper op-
eration of tri-color guns, preventing wasted time in trouble
shooting circuits when CRT is at fault.

NEW! PS120 PROFESSIONAL
WIDE BAND OSCILLOSCOPE

A portable wide band 3 inch oscilloscope for fast, on-the-spot
testing. An all new simplified design brings new meaning to
the word portability ...it’s as easy to operate and carry as a
VTVM. Though compact in size, the PS120 is powerful in
performance: Vertical amplifier frequency response of 4 MC
flat, only 3 DB down at 7.5 MC and usable to 12 MC, equips
the technician for every color servicing job and the engineer
with a scope for field and production line testing. AC coupled,
with a low frequency response of 20 cycles insure accurate
low frequency measurements without vertical bounce. Sensi-
tive single band vertical amplifier; sensitivity of .035 volts
RMS for one inch deflection saves band switching and guess-
ing. Horizontal sweep frequency range of 15 cycles to 150
KC and sync range from 15 cycles to 8 MC (usable to 12
MO) results in positive “‘locking” on all signals. New exclu-
sive Sencore features are direct reading peak-to-peak volts
—no interpretation; dual controls to simplify tuning; lead
compartment to conceal test leads, jacks and seldom used
switches. Rear tilt adjustment angles scope “‘just right” for
easy viewing on bench or production line.

Size: 7w x 9”h x 1114"d. Weight: 12 lbs.

Dealer Net. ... .. ... ... ... . . i 124.50
(with low cap. probe)
O 74.50

A must for color . . .

a money maker for black and white TV servicing

ANALYZING SIGNALS: RF and IF signals modulated with
any of the above patterns for injection into grid circuits from
antenna to detector. IF attenuator is pre-set for minimum
signal for each IF stage to produce pattern on CRT thus
providing a check on individual stage gain. Sync and video,
plus or minus from 0 to 30 volts peak to peak, have separate
peak to peak calibrated controls for quick checks on all video
and sync circuits. Crystal controlled 4.5 mc and 900 cycles
audio simplify trouble shooting of audio circuits.

NEW JLLUMINATED PATTERN INDICATOR: A Sencore first,
offering a rotating color film that exhibits the actual color
patterns as they appear on color TV receivers. Locks in with
pattern selector control.

You’ll pay more for other color generators only.

Dealer Net. ... ... ... i 187.50

L o
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A must for servicing color TV in the home . . . lowest
priced broad band scope. All hand wired — all

American made
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SENCORE

SIMPLIFIES SWEEP CIRCUIT TROUBLE SHOOTING

SS117
SWEEP CIRCUIT ANALYZER

For Color and Monochrome Testing

A professional trouble shooter that helps you methodically
walk the trouble out of “‘tough-dog” sweep circuits in mono-
chrome and color receivers. The SS117 provides a positive
but simple push button test on all circuits indicated in the
block diagrams. These time-consuming circuits are ehecked
step-by-step with tried and proven signal injection and sub-
stitution methods. All checks can be made from the top of
the chassis or from under the chassis when it is removed
from the cabinet.

TV horizontal oscillator check is made by substituting a uni-
versal oscillator known to be good. Horizontal output check
consists of a cathode current and screen voltage test. The
TV horizontal yoke is checked by substituting a universal
yoke from the SS117 and viewing brightness or restoration
of 2nd anode voltage. Horizontal flyback is checked dynam-
ically in circuit by measuring the power transfer to the yoke
when TV is turned on. T'V horizontal sync can be used to
control the SS117 horizontal oscillator,providing a positive
check on sync from the video amplifier to the TV oscillator.
Vertical circuits are tested by simple signal injection from
vertical yoke to oscillator for full height on CRT. The SS117
with the CA122 Color Analyzer provides a complete TV
analyzer for virtually every stage in monochrome or color
receivers.

External checks for AC, DC, peak to peak voltage readings
and DC current in the upper right hand corner save using a
separate VI'VM. Accurate 2nd anode measurements up to
30,000 volts are made with a sensitive 300 microamp meter
and the attached high voltage probe. AC outlets, all steel
construction and mirror in the cover makes every servicing
job easier.

Size: 1014” x 914" x 315". Wt. 10 lbs.
Dealer Net. ... ... ... ... .. ... .. 89.50

W Sweep Cirout &nam;
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The SS117 checks them all
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FREE—A 33 RPM half hour permanent record
packed with every unit explains each test.

FOR FASTER MORE ACCURATE TUBE TESTING

TC114 MIGHTY MITE
TUBE CHECKER

This is the famous Mighty Mite, acclaimed by over 25,000
servicemen, maintenance men and engineers as “‘the best
they’ve ever used.” A complete tube tester that is smaller
than a portable typewriter yet finds tubes that testers cost-
ing hundreds of dollars miss, thus selling more tubes and
reducing call backs. A real money maker for the serviceman
and a trusty companion for engineers, maintenance men and
experimenters. The Mighty Mite has been acclaimed from
coast to coast as the real answer for the man on the go. Even
though the Mighty Mite weighs less than 8 pounds, new
circuitry by Sencore enables you to use a meter to check
grid leakage as high as 100 megohms and gas conditions that
cause as little as one half microamp of grid current to flow.
Thus, too, it checks for ¢athode current at operating levels
and shorts or leakage up to 120,000 ohms between all ele-
ments. And it does all this by merely setting four controls
labeled A, B, C, & D with new type easy grip knobs. Check
these plus Sencore features... Meter glows in dark for easy
reading behind TV set...The new Mighty Mite has large
size Speedy-Setup Tube Chart inside of cover—cuts setup
time for even faster servicing. New stick proof D’ Arsonval
meter will not burn out even with shorted tube...Rugged,
all steel carrying case and easy grip handle.

The improved Mighty Mite will test virtually every radio
and TV tube that you encounter, nearly 2000 in all, includ-
ing foreign, five star, auto radio tubes plus the new Com-
pactrons, Novars, Nuvistors and 10 pin tubes. Has larger,
easy-to-read type set-up booklet for faster testing.

Size: 104" x 914" x 314". Weight: 8 lbs.
Dealer Net. . ... ... ... ... ... . ... ... ... 0.0.... 74.50

TM116 TUBE TESTER MODERNIZING PANEL

New tube adapter for testing Compactrons, Novars, Nu-
vistors and 10 pin tubes in any tube tester except cardo-
matic types. Plugs into octal socket of your tube tester
enabling you to test these new tubes in the same manner
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Fast, Accurate . . .
never lets
you down

A must for color

., that your tester checks

conventional tubes. Tube set-up 3y
chart included with each adapter. s 11,
Dealer Net................... 24.95




SENCORE

TRANSISTOR CIRCUIT TESTING MADE EASY & PROFITABLE

TR110 TRANSI-MASTER

A new transistor tester that will analyze the entire transistor
circuit in minutes. Transistors can be checked in-circuit or
out-of-circuit. Here is how it works:

First, check the batteries or power supply with the 0 to 12
volt voltmeter. Next, check the current drain with the 0 to
50 milliamp meter. A special probe is provided so that you
do not need to break the circuit. Intermittents caused by
cracked boards can be localized by the current check.

If trouble is not located by now, isolate the trouble to a speci-
fic stage by touching the output of the harmonic generator
to the base of each transistor and note spot where sound
from speaker (or scope where no speaker is used) stops or
becomes weak. The generator becomes a sine wave generator
for audio stages to help find distortion.

If trouble points to a transistor, check it in a jiffy with the
exclusive in-circuit power oscillator check provided by the
TR110. A special probe is also provided for this.

If the transistor checks bad in-circuit, remove it and give it
an out-of-circuit check with the oscillator check or the more
accurate DC check.

The DC check is provided for comparison reasons, experi-
mental or engineering work and to match transistors in
audio output stages. Beta (current gain) is read direct or
on a good-bad scale for service work.

e COMPLETE IN OR OUT-OF-CIRCUIT TRANSISTOR TESTER
o SIGNAL TRACER o VOLTMETER
e BATTERY TESTER e MILLIAMMETER

Dealer Net......... ... ... ... .0, 59.50

S
TR115 NEW! HG104 ) QR WA -
TRANSISTOR BE124 Lf' HARMONIC Wy, -a.
DIODE- BATTERY GENERATOR
CHECKER @1 ELIMINATOR M '
Tests transistors for leakage, gain, opens An easy to use power supply that replaces Finds Defective Stage in a Minute . . . a

and shorts. Reads gain as good or bad or
directly in Beta. Checks diodes for forward
to reverse ratios. Tests them all from the
smallest transistors used in hearing aids to
the power types used in auto radios. Also
lists Japanese equivalents. This simple to
operate, time tested checker can be used
with or without set-up chart for all ser-
vieing, experimenting and lab work. The
industry’s most popular transistor tester,
used by Bell Telephone, Sears Roebuck,

batteries during repair time of transistor
radios. Tapped voltages at 1.5 volt DC
intervals from 0 to 12 volts are on front
panel for easy connection and to insure
center tap and bias voltages when re-
quired. Function switch converts meter
to a trouble shooting 0 to 50 Ma current
reading device to monitor the current drain
of the transistor radio. Improved regula-
tion and voltage calibrate pot. guaran-
tee accurate well filtered output. Also for

real time saver. Just touch the output
leads of the HG104 to inputs and outputs
of transistors and a clear 1000 cycle note
from speakers will tell you whether or not
the stage is defective. It works every time
from speaker to antenna. Two leads and
calibrated output (not found on pencils)
are a must for speaker connection, ground-
ing to prevent RF spray and front end

Edison and many others.

charging nickel cadmium batteries.

checks. With batteries.

Dealer Net............... 24.95 Dealer Net............... 24 .95 Dealer Net. ... ............ 9.95
Kit ... . 15.95 Kit . ... 15.95
= =T -

A NEW VERSATILE APPROACH TO CIRCUIT TESTING

SM112 SERVICE MASTER

A combination VTVM and VOM in one compact unit to
simplify every testing need. The SM112 offers a convention-
al VT'VM, operating from 115 volts AC for accurate bench
or lab work . . . flip the function switch to VOM and two
standard flashlight batteries power the unit as it is connect-
ed to a 5,000 ohms per volt meter. This Sencore first enables
you to make voltage, resistance and current measurements
anywhere anytime. And to top this, indicating arrows lo-
cated along theleft side of meter flash on and off as the con-
trols are rotated to indicate the exact scale to read on any
VTVM position or range. Hard to remember technical data
is listed in the removable cover. One permanent probe is
used for every test on VIT'VM or VOM. High voltage probe
fits on end of permanent probe for measurements up to 30,000
volts DC. Standard specifications of 11 megohm input im-
pedance on VTVM, 6 AC and DC voltage ranges from O to
1000 volts on both VT'VM and VOM, 6 resistance ranges
from 0 to 1000 megohms on VTVM, 2 ranges on VOM, and
a 2 percent six inch meter provide all requirements for fast
accurate measurements, Zero center scale and peak-to-peak
measurements as added features create a truly great
Sencore value.

i’f N?_‘ R s'

z —r—
[Sicfe ol -— o

Dealer Net......... only 79.95
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S E N CO R E COMPONENT CHECKING

MADE EASY BY SENCORE PARTS SUBSTITUTION

RC121 COMPONENT SUBSTITUTOR

A complete range of carbon resistors, capacitors, electrolytics . :
and universal selenium and silicon rectifiers at your finger OENTTIRE
tips for on-the-spot substitution. Say goodbye to messy
crumpled parts, unnecessary soldering and unsoldering when
substituting components for test purposes only. Each sec-
tion operates independently with a value close enough for
every substitution need. Components in each section are
isolated from chassis and from other sections. New electro-
lytic substitution section provides dual electrolytics as well
as 25 single electrolytics. Kxclusive surge protector prevents

B
A 3
g
o

arcing, sparking or healing of single or dual capacitors being All your
bridged. Electrolytics are automatically discharged when .
surge protector is released. Here are the values provided favorite

..81 in all.

1. CARBON RESISTORS .. .12 resistors, 1 watt from 10 ohms

to 5600 ohms. 12 resistors, 4 watt from 10 K to 5.6
megohms.

2. POWER RESISTORS. .. 20 wire wound, 20 watts from 2.5 to
15,000 ohms.

3. CAPACITORS ... 10 capacitors at 600 volts from 100
MMFEFD to .5 MFD.

4. RECTIFIERS. .. Universal Selenium; .5 amps, 800 PIV. Uni-
versal Silicon; 5 amps, 800 PIV.

H36 “HANDY 386"

Provides the 36 most often needed resistors
and capacitors for experimenting, substi-
tuting and testing. 24 Resistors from 10
ohms to 5.6 megohms, 10 Capacitors from
100 mfd to .5 mfd, 2 Electrolytics 10 mfd
and 40 mfd at 450 volts.

Dealer Net.. ... . .. ....... 12.75

RS106 RECTIFIER
TROUBLE SHOOTER

Substitutes for single and dual Selenium
and silicon rectifiers, single and dual
diodes. Gives you a positive check every
time. A must for servicing voltage doubler
circuits. Protected by a 14 amp. Slow
Blow Fuse.

i
Dealer Net.. ... .......... 12.75 |

BE113
DUAL TV BIAS SUPPLY

A single 0 to 20 volts DC bias supply or
two separate 0 to 20 volts DC bias sup-
plies—without interaction. Save time in
AGC trouble shooting and aligning TV
sets. Provides all TV biases recommended Af 2 7%
in photofact schematics and by all TV 1 e
manufacturers. Well filtered —provides vir- 4
tually pure DC with less than one tenth - oy
of one percent ripple. Calibration accuracy
better than equivalent battery tolerance.

Dealer Net............... 12.75

£08 1004

VB2 VIBRA-DAPTER

Checks 3 and 4 prong Vibrators faster and
easier. Plugs into any tube checker; ideal
for use with L.C3 or the Mighty Mite. To
check 6v. vibrators, set for 6AX4 or 6SN7:
for 12v. vibrators, set for 12AX4 or 12SN7.
Two No. 51 lamps indicate whether vibra-
tor needs replacing.

Dealer Net... .. ... .. ... ... 2.75

ALL AMERICAN MADE

ALL HAND WIRED
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Sencore Substitution
time-savers in one compact unit.
5. ELECTROLYTICS ... 10 dual electrolytics from 2 MFD to

250 MFD at 450 V DC can be used as singles or tie them

together and double capacity to form up to 25 separate
single values. Both sections protected by surge protector.

SENCORE  sovson. tnors

53100y

.5

N
B

L PN

LS

All hand wired, complete with four test leads.
RC121....... Dealer Net. ... ................... 39.95
RC121 (Kit)...Dealer Net. ... .................... 27 .95

ES102 “ELECTRO-SUB"

Complete safe substitution for Electrolytic
Capacitors from small transistor radio
types to the largest used in Hi-Fi ampli-
fiers. Contain 10 electrolytics from 4 to
350 mfd. Completely safe, has automatic
discharge, surge protector circuit. Usable
from 2 to 450 volts, DC

Dealer Net. . ... ......... .

PR111 “BIG 20"
SUBSTITUTOR

For power resistor substitution from 2.5
to 15,000 ohms. Withstands up to 20 watts
for normal testing time.

Dealer Net.. ... ... ... ... 12.75

FC123
FILAMENT CHECKER

Newly designed filament checker for con-
tinuity speed testing of all tube filaments
including the new compactrons, novars,
nuvistors and 10 pin tubes as used in new
series TV receivers. Test leads are pro-
vided for CRT filament testing, continuity
tests are AC or DC neon indicator voltage
tests. TV cheater cord is used to power
unit as a check on the cord to insure 115
volts AC on TV.

Dealer Net. ... . ........... 3.95
HM119 “HANDYMAN"

A Sencore time-saver to eliminate wasted
time behind TV sets. Imagine, a cheater
cord with on-off switch, dual extension
cord, up to date filament checker, univer-
sal fuse checker, handy trouble light, neon
voltage and continuity checker, pin
straighteners and cord wrapper all in one
complete unit.

Dealer Net. . ... .. .. ... ....
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Vertical
Multivibrator

arcreporTER S ymiact

Control Circuits

wa 2V 30nLC

Wl 150V 30~LC SYNC
FEEDBACK

FEEDBACK

l, VERTMULT 2 —
@A 1/ 6cG7 T100K :
— - 1

. 12Wé

,0033

HEIGHT é-»- W3 35V 30LC

W2 300V 30"LC 5.0 meg

DC VOLTAGES taken with VTIVM, on active chan-
nel. * means voltage will vary when signal is
applied or control is adjusted. See “"Variations.”

*,
BOOST L &
390V S
® /
VERT 180k 1
LINEARITY =

WAVEFORMS taken with wide-band scope; re-
ceiver controls set for 50-volt p-p video to CRT.
Low-cap probe (LC) used to obtain all waveforms.

Normal Operation

Triode and pentode form combined verti-
cal multivibrator-output stage. Feedback from
plate of V2 to grid of V1A sustains oscillation.
Only the grid and control circuits are covered
here; output transformer and feedback compon-
ents will appear in December, 1962 Symfact.
Circuit illustrated has feature common to many
late-model sets: grounded cathode in output
stage. Required operating bias is applied to
grid via linearity control, which taps off portion
of grid-leak bias developed by V1A across R1,
hold control R2, and common ground resistor
R8. Linearity and hold controls wired in series
cause greater interaction between sections of
multivibrator than in circuits using linearity
control as cathode resistor. Vertical hold varies
time constant of oscillator grid circuit, as in
most other multivibrators. Sawtooth drive sig-
nal for output is developed in usual way, by
charging capacitor from boost voltage through
height circuit; but unusual here is inclusion of
coupling capacitor C2 in sawtooth-forming net-
work. Signal at plate of V1A is divided across
C2, and C3, so W3 has much less amplitude
than W1. Negative sync pulses (W4) are cou-
pled via C2 to output grid, amplified, and fed
back to grid of VIA to keep circuit in sync.

Operating Variations

DC voltage remains constant with
or without sync signal, but can be
varied from 35 to 65 volts by ad-
justment of height control; waveform amplitude
ranges from 90 to 170 volts as control is turned.

PiN &

DC voltage shifts to —60 volts un-

PIN 7 der no-signal conditions, because

loss of sync input signal causes

minor change in output-tube operation which

affects V1A through feedback network. Linear-

ity adjustment causes bias change at pin 7 that
induces vertical rolling.

DC voltage does not change when
sync signal is removed; however, it
varies from -9 to —-17 volts with
adjustment of linearity control. Waveform am-
plitude does not change, regardless of linearity
and height settings.

Sync - pulse waveform was taken
with vertical sweep temporarily dis-
abled by jumpering junction of R4
and R5 to chassis.

wa



SYMPTOM 1

Symptom Analysis

Uneven scanning, with lines spread

Severe Nonlinearity

far apart except at top of screen, in-

Compression at Top—

dicates severe waveshape distortion.
Overlapping scctions of picture lock

Bottom Stretched

into sync. Instead of being folded
over, pattern is split; middle appears

C3 Open

Waveform Analysis

W1 and W3 jump to 300 volts. and operating frequency
changes to 120 cps—as evidenced by display of four
cycles in all waveforms. W3 is developed across high
resistance of R6-R7-R8 rather than relatively low re-
actance of C'3. Therefore, its shape is more like square
wave than sawtooth; in addition, virtually full value of
W1 is placed on grid of V2. Contortions in positive-
going slope of W2 are produced by faulty waveshape
of feedback signal from plate of V2: “flat spots” cor-
respond to most stretched-out areas of raster.

at top and bottom of screen. All
three controls are operative, but ad-
justment will not correct trouble.

180V

Voltage and
Component Analysis

High plate voltage on V1A is incidental result of dis-
tortion in W1, which makes average value of this wave-
form more positive than normal. To help pinpoint rea-
son why W1 fails to divide properly across C2 and C3,
highly negative voltage on grid of V2 is most signifi-
cant clue. C2 is obviously not leaky; if it were, grid
voltage would shift in positive direction. Since more
than twice normal bias is built up in grid circuit, great
increase in impedance between grid and ground is
evidently involved in trouble.

SYMPTOM 2

Bottom Foldover

Raster Stretched at Top

C2 Leaky

Waveform Analysis

W1, W2, and W3 all have slight waveshape distortion,
but this might not be noticed except in side-by-side
comparison with normal waveforms. Careful checking
is also required to spot decrease in amplitude of W1
and W3, and increase in W2. Normal height is ob-
tained with W3 amplitude less than normal—another
sign of insufficient bias on V2. Lack of flat positive
peaks on W3 indicates foldover being caused by satur-
ation of output transformer rather than V2. This distorts
feedback signal, producing “bump™ near top of W2.

Symptom Analysis

Foldover indicates positive peaks of
W3 are driving output stage into sat-
uration. Most likely cause, other
than faulty 12W6, is decrease of
bias on this tube. Plenty of height is
obtainable. but linearity is poor.
Control adjustments only tend to
aggravate condition. Foldover be-
comes worse during operation.

48v

Voltage and
Component Analysis

Grid voltage of V2 is -9 volts with linearity set near
midpoint—confirming suspicion of not enough bias on
output stage. Most probable trouble is leakage in C2.
which would provide path from grid to positive DC
source. Slightly low voltage on pin 6 could be due to
leaky capacitor, or simply due to lower-than-usual set-
ting of height control. Therefore, this measurement is
not much help in troubleshooting minor faults. Defec-
tive capacitor which actually caused this symptom had
20-megohm leakage resistance in ohmmeter check.



SYMPIOM 3

Bottom Compression

Insufficient Height

R4 Increased in Value

Waveform Analysis

All waveforms drop in amplitude, but shape is scarcely
changed. WI and W3 are more greatly affected by this
trouble than W2, indicating fault in area of circuit be-
tween multivibrator and output stages. Since peak-to-
peak values of W1 and W3 are in approximately same
ratio as in norma!l circuit, C2 and C3 are correctly
performing AC voltage division; thus, both capacitors
are probably okay. Decrease of drive-signal amplitude
could be caused by defect that results in slow charging
of sawtooth-forming network through height control.

Symptom Analysis

Customer will probably put up with
symptom until it reaches this condi-
tion. Screen cannot be filled by ad-
justing height control; only effect of
increasing setting is to make linear-
ity worse. Rotating linearity control
for additional sweep causes vertical
roll and extreme foldover at bottom
of screen.

Voltage and
Component Analysis

Voltage on pin 6 is far enough below normal to furnish
useful clue. Expected value, 55 volts, is unobtainable
at any setting of height control. Boost voltage at con-
trol arm checks normal, pinpointing trouble to circuit
including control, series resistor R4, and C2. Resist-
ance check of VIA plate circuit shows R4 has increased
in value to 7 megohms. Defective control could cause
similar symptom, plus “jumpy” sweep when control is
turned. Bias on V2 is low, as in Symptom 2, but drive
signal is too weak to produce foldover.

SYMPTOM 4

Nonlinearity

Moderate Foldover
at Battom

R7 Arm Open

Waveform Analysis

WI and W3 are normal in shape and amplitude, even
though trouble is in grid circuit of V2—here’s proof
that waveforms in a troubled area do not always dis-
close presence of fault. Conversely, waveform distor-
tion may not mean trouble close at hand; it may be
byproduct of abnormal operaticn elsewhere in set. Ex-
ample is small “bump” near positive peak of W2 (same
as in Symptom 2). Normally, negative feedback voitage
from V2 retards rise in V1A grid voltage. Saturation in
V2 haits feedback, and W2 begins steep climb.

Symptom Analysis

Visual indication is similar to symp-
tom 2, but milder—Iess foldover.
One important clue quickly comes
to light: Rotation of linearity con-
trol has no effect on vertical sweep.
Trying to correct sweep by means of
height control causes vertical roll,
in addition to marked increase in
foldover at bottom of screen.

Veoltage and
Component Analysis

Only real clue is voltage on pin 5—it’s not negative
enough, and is unaffected by turning linearity control.
Inability to adjust voltage ties trouble to grid-bias net-
work; fault could be either poor contact on linearity-
control arm or open R6. Incidentally, drift in value of
R6 will cause gradual stretching at top of raster and
compression at bottom; this is good point to remember
if vertical linearity changes during warmup. Open re-
sistor causes ‘“floating grid” on V2, and symptoms may
vary according to condition of rest of grid circuit.



(hroma Demodulator and Matrix Stages

Finding out how red, blue, and green are recovered from the chroma signal . . . by Thomas A. Lesh

Occasionally a color-TV owncer
will complain that color pictures are
deficient in certain hues — for in-
stance, all shades of red appear as
pastels, or all blue objects look too
purplish or greenish. In certain
other cases, both monochrome and
color pictures will contain an over-
all tint of one hue, which cannot be
removed by means of the color con-
trols or setup adjustments (purity,
convergence, and gray-scale track-
ing). The best way to solve prob-

lems such as these is to start at the
grids of the color CRT and work
back toward the chroma demodu-
lators.

The average color-TV technician
finds himself in somewhat unfamil-
iar territory when he delves into this
portion of a color set. As yet, he
hasn’t had much opportunity to ap-
ply his theoretical knowledge of how
signals are mixed to reproduce vari-
ous colors. Even if he has had a
fair amount of practice in making

chroma-sync and demodulator-phas-
ing adjustments, he’s likely to have
followed the prescribed step-by-step
procedures without much concern
for understanding the principles in-
volved. At this point, he needs to
fill in the middle ground betwecen
these “school book™ and “recipe
book” approaches. By relating
theory to actual practice, he will
pave the way for intelligent analy-
sis of troubles.

It’s particularly important to lTearn
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Fig. 1. Chroma demodulators and color-difference amplifiers of typical color TV (RCA Chassis CTC9).
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more about the nature of typical
test signals, because inaccurate color
rendition is usually due to either
wrong proportions or incorrect tim-
ing of signal inputs to the three guns
of the color CRT.

Remember that each of the three
outputs from the color-TV camera
(red, green, and blue) is split in
two before being transmitted. The
portions corresponding to the rela-
tive brightness of different colors go
to make up the equivalent of a
black-and-white video signal. The
remaining portions, called color-dif-
ference signals, are combined in
specified amounts and then trans-
mitted as chroma information.

At the receiver, the color demod-
ulators must unscramble the chroma
signal back into its original color-
difference components; then these
must be blended with each other
and the video signal to recover the
original colors. This final matrixing
operation is done in the picture
tube, by applying the video signal
to the cathodes of all three electron
guns and feeding separate color-
difference signals to the individual
control grids. The difference-signal
voltages, by aiding or opposing the
video-signal voltage in varying pro-
portions, make the three guns con-
duct in the proper ratios to repro-
duce different hues.

Troubles which cause incorrect
color mixing can develop in either
the cathode or grid circuits of the
picture tube. As a rule, faulty cath-
ode operation is easily spotted by
noting abnormal reactions to gray-

RER FELLTN
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Fig. 2. Actual and theoretical G-Y
waveforms of NTSC color-bar pattern.

scale tracking adjustments; there-

~fore, it is not usually necessary to

analyze the cathode-signal wave-
forms in great detail. On the other
hand, close attention to both the
amplitude and the waveshape of the
grid signals will often provide the
key to locating trouble in the related
circuits (Fig. 1).

A color-bar pattern is the best
signal source for scope checks, be-
cause it provides a standard wave-
shape in which many important de-
tails can be readily identified. For
example, the signals derived from
an NTSC bar generator form “stair-
step” patterns that show how the
grid voltages fluctuate as various
fully-saturated colors are trans-
mitted. As demonstrated in Fig. 2,
the waveform actually observed at
the green grid bears a reasonably
close resemblance to a graph of G-Y
voltage based on mathematical col-
or-difference formulas.

Note that the voltage is at a rel-
atively low level during the first
(red) bar, keeping the green gun
cut off. The voltage rises above the
zero reference line during the sec-
ond bar, since the green gun (as
well as the red gun) must conduct
to produce yellow on the screen.
The most positive point on the G-Y
waveform naturally occurs during
the third, or green, bar; if you scope
the other two CRT grids, you’ll find
them both cut off by negative swings
of voltage during this interval. The
fourth bar (cyan) also requires
some conduction of the green gun,
so the signal level on the grid re-
mains high. However, the blue bar
causes a drop in grid voltage which
interrupts the green beam. Magenta
(the complement of green) accounts
for the most negative signal peak in
the bar presentation. During the
white bar, no color-difference sig-
nals are produced, so the G-Y out-
put is zero.

The other two grid signals can be
similarly analyzed to find out which
of the grid circuits is responsible for
poor color mixing. Look for errors
in overall waveform amplitude, or
serious discrepancies in the relative
amplitude of different signal ele-
ments; also see if any waveform
“zigs” where it should “zag.”

Keyed Rainbow Patterns
Obtaining color-difference signals

from a keyed rainbow generator
makes it even easier to troubleshoot
many matrixing faults. Although
this type of generator doesn’t sup-
ply the exact proportions of cathode
and grid signals needed for present-
ing saturated color bars, it furnishes
adequate color-difference signals for
testing purposes. It also has the ad-
vantage of giving a very accurate
indication of phase relationships be-
tween these signals. When the
keyed-rainbow waveforms display
proper phasing and correct ampli-
tudes, it can generally be assumed
that the grid circuits are able to do
their part in accurately mixing all
colors.

To make the most of keyed-rain-
bow signals, it’s important to re-
member these basic facts about the
generator that produces them: The
RF output frequency is exactly
15,750 cps below that of the 3.58-
mc chroma subcarrier. This slightly
offset frequency gives the same ef-
fect as a 360° change in chroma

e Please turn to page 93
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Fig. 3. Keyed rainbow with red, blue,
and green grid inputs (W1, W2, W3).
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X QUICKER SERVICING
by George F. Corne, Jr.
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One of the skills which a color-
TV technician most urgently needs
to develop is a well-practiced ability
to make setup adjustments—static
and dynamic convergence, purity
and gray-scale tracking. It’s embar-
rassing, and sometimes frustrating,
to be hesitant about what to do
when you have a convergence job to
perform in front of a customer. On
the other hand, it’s very satistying to
move controls and magnets with
confidence, and know for sure which
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PURITY RING

Fig. 1.

adjustment you should make next.

You'll find frequent occasions to
display your color-sctup capebilities.
A partial (and, in some cases, com-
plete) convergence check is always
necessary on new-set installations.
It’s also advisable after repair opera-
tions are completed, since a poorly
converged screen can result from
nothing more than circuits drifting
out of adjustment — especially in
older receivers.

Before vou touch the setup con-
trols, though, it’s a wise move to
stop and ponder the symptoms that
appear on the screen. If you attempt
sctup before correcting other trou-
bles, you can easily go off on a
tangent and make conditions worse.
To keep this from occurring, let’s
review a few of the symptoms and
possible causes of incorrect purity
and misconvergence. Then we’ll dis-
cuss receiver procedures in detail.

Defining the Symptoms

If a limited area of the CRT
screen shows background tinting,
even without a picture present, one
or more of the primary color fields
—red, green, or blue—is contami-
nated. Before reaching for the static
or dynamic convergence assemblies,
try degaussing the receiver. This de-
magnetizing action, in the majority
of cases, will result in a pure white
screen; if it fails to do so, proceed
to try the complete purity adjust-
ment covered in this article.

A deep, overall tint of any one
color is not normally caused by a

" LATERAL
A MAGNET
N

MAGNET

Purity adjustments and convergence yoke are located on CRT neck.

defect in purity or convergence; in-
stead, it normally stems from a de-
fect or misadjustment in the color
demodulators, the CRT circuits, or
even the chroma reference oscillator.

Color fringing on a black-and-
white picture indicates convergence
troubles, and the main thing to look
for at this time is the extent or de-
gree of fringing. You must also take
into account the age of the set, how
long since it was last converged, and
other information you may obtain
from the set owner. Evaluating this
information will help you determine
if you should attempt reconvergence
in the home, or if you should pull
the set.

In cases where fringing atfects the
entire screen, and touching up the
static-convergence magnets will not
cure it, you most likely have circuit
troubles, and repair will be neces-
sary before proper convergence can
be obtained. This is a shop job, and
even if your shop is equipped with a
color test jig, it’s best to pull the
entire receiver. True, the defect
could be in one of the circuits on the

CENTER
DOT

e

Fig. 2. Observe center dot while per-
forming static convergence of beams.



STEP PATTERN

CONTROL NAME

REF. CHASSIS

€rc 10, 11, 12

CHASSIS
29JC20
27KC20

1 Fig. 2
2 R-G Master R-G Vert
Tilt Lines Top
3 R-G Master  R-G Vert
Amp Lines B‘t‘'m
4 Fig.3 R-G Diff R-G Horiz
Til Lines Top
5 R-G Diff R-G Horiz
Amp Lines B‘t'm
6 Blue Tilt  Blue Horiz
Lines Top
7 Blue Amp Blue Horiz
Lines B‘t'm
8 Fig. 2
9 B-1 Blue Horiz
Lines Right
Fig. 4 Side
10 B-2 Blue Horiz
Lines Left
Side
1 R/G-1 R-G Vert
Lines Right
Fig. 5 Side
12 R/G-2 R-G Horiz
Lines Right
Side
13 R/G-3 R-G Vert
Lines Left
Fig. 6 Side
14 R/G-4 R-G Horiz
Lines Left
Side

FUNCTION
(Beam Displacement)

USE TO CONVERGE
(or straighten)

°

Vertical Convergence

Red and Green Vert Bars
At Top of Screen

Red and Green Vert Bars
At Bottom of Screen

Red and Green Horiz Bars
At Top of Screen

Red and Green Horiz Bars
At Bottom of Screen

Blue Horiz Bars
At Top of Screen

Blue Horiz Bars
At Bottom of Screen

Red and Green Vert
Bars, Pattern Area A-B

Red and Green Vert
Bars, Pattern Area C-D

Red and Green Horiz
Bars, Pattern Area A-B

Red and Green Horiz
Bars, Pattern Area C-D

Blue Horiz Bars with Red-
Green Horiz Bars, Pattern
Area A-B

Blue Horiz Bars with Red-
Green Horiz Bars, Pattern
Area A-B

Horizontal Convergence

Blue Horiz Bars at Right
Side of Screen

Blue Horiz Bars at Left
Side of Screen

Red and Green Vert Bars
At Right Side of Screen

Red and Green Horiz Bars
At Right Side of Screen

Red and Green Vert Bars
At Left Side of Screen

Red and Green Horiz Bars
At Left Side of Screen

Make Blue Horiz Bar
Straight, Pattern Area
A-B

Make Blue Horiz Bar
Straight, Pattern Area

Red and Green Vert Bars,
Pattern Area A-B

Red and Green Horiz
Bars, Pattern Area C-D

Red and Green Vert Bars,
Pattern Area A-B

Red and Green Horiz Bars,
Pattern Area C-D

REMARKS

Perform Center Dot
Static Convergence

Touch Up Both Controls
For Best Convergence, Pattern
Area A-D

Touch Up Both Controls For
Best Convergence, Pattern
Area A-D

Touch Up Both Controls
For Best Convergence, Pattern
Area A-D

Perform Center Dot
Static Convergence

Touch Up Both Controls To
Produce Straight Blue Line,
Pattern Area A-D

Use Control as in Step 9
To Converge Blue Bar With
Red-Green on Right Side

Use Control as in Step 10
To Converge Blue Bar With
Red-Green on Left Side

chassis proper, but it could just as
easily be in the convergence panel
or the convergencz yoke.

When fringing is only m:nor,
chances are the coavergence circuits
are operating norn ally and all that’s
needed is a touch-up job. Before
you perform this, try substituting
new tubes in the horizontal and
vertical circuits; then check the
screen to see if fringing has de-
creased. Changes in swcep-circuit
waveforms will often cause a small
shift in convergence—perhaps back
to normal.

During the touch-up job just
mentioned, make sure an apodro-

priate movement is evident on the
CRT each time you adjust one of
the controls on the convergence
panel. If any of them fail to re-

Fig. 3. Check for vertical dynamic con-
vergence in this area of crosshatch.

spond, check the connecting wires
to the convergence yoke, and make
a visual check for loose or broken
connections on the panel; these
quick checks might keep you from
unnecessarily pulling the set.

Black and White Setup

Perhaps you’re not too familiar
with the purpose or physical loca-
tion of the different assemblies
mounted on the CRT and used for
purity and convergence adjustments.
The physical arrangement is shown
in Fig. 1; the purpose of the com-
ponents in this photo will become

e Pleast turn to page 88
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Meet a Golor TV Speciali

How does a shop which specializes in color servicing appear—inside? What
type of special equipment and test setups are required? What are some of the
convenient little gimmicks used in color shop servicing? To find the answers to
these questions (and others), we visited a color specialist who, in addition to
servicing other electronic equipment, operates a profitable color-TV business.

Shown here is the color-service bench. Leon says this is
a good workable setup, although the room area is small.
Notice the position of the test equipment, neatly arranged
on wooden shelves where it can be easily connected to any
point on the color chassis. You’ll see twn color-CRT jigs in
this photo, one stacked on top of the other. The upper one
is used to ‘“cook out”’ color chassis, after they are repaired.
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Meet Leon Howland, of Indianapolis, Indiana. Leon has
been actively engaged in home television repair since he
first opened his shop in the spring of 1955, and active in
color servicing since 1956. Prior to that he was a TV trou-
bleshooter with a large electronics corporation, When ques-
tioned about color he readily admits, /I believe color is now
being accepted by the public, and servicemen should keep
abreast of its popularity.”

Cables for connecting the picture tube, the deflection
and convergence yokes, and the CRT high voltage extend
through a junction box to the front of the CRT-jig cabinet.
The convergence yoke is installed on the neck of the test
CRT. The convergence control panel (this type is used in late
model receivers) is used to check convergence-current ac-
tion quickly, without the panel from the set. Each control
can be turned while the technician watches the CRT screen
for the proper change in CRT beam displacement.



Leon explained what the technician is doing in these two
photos. “’On this special color jig, we can fire up any RCA
color chassis, from the CTC5 through the CTC11, by merely
changing the yokes. We've made our own adapters (one is
shown connected to the yoke) which enable us to use our
permanent test-extensions. To service a Zenith set, we need
only to install its yoke on our CRT and connect the chassis.”

The stock shelves shown here contain many replacement
components for use in color chassis. Among them are two
3.58-mc crystals (chroma reference oscillator), a couple of
plate coils for the same circuit, a thermal circuit-breaker,
and a line thermistor (used in some color sets). Also, Leon
mentioned he keeps one or two spares for any component
which has a history of repeat failure in a particular color
chassis. This special stock supply is located next to the color-
test setup—there’s real convenience!

This display shows some ready-made aids for color serv-
icing. A short clip lead, a resistor (in series with an electro-
lytic), and a detector probe (on the small terminal board)
are all needed to perform chroma-bandpass alignment. The
large 1500-ohm, 100-watt resistor is used to load the B+
supply, if horizontal sweep is disabled during alignment.
The resistor is mounted on a wooden board because it runs
"'mighty hot”” when connected. The anode cable has an alli-
gator clip to facilitate connection to recent-model chassis.

Leon also sells color television sets. Here we see his
service manager, Owen Crew, making predelivery converg-
ence adjustments to a new color receiver. He points out,
"Prior to delivering a color set, we check its performance
thoroughly, making any necessary convergence and oper-
ating adjustments in the shop. Usually all that's needed
later, when we set the receiver in the customer’s home, is
degaussing and quick operational checks. Naturally, a few
receivers still require touch-up in the customer’s home.’
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Did you ever wonder what a tele-
vision studio crew has to do to pro-
duce a live color picture? Just to
think about it, you might imagine
the engincer merely goes to the con-
trol panel and turns on a handful of
switches, proceeds into the studio
and lights up the set where the show
will be televised, aims the camera
in the general direction of the set.
and awaits further instructions from
the producer. On the surface, this is
true—as far as it goes.

But just what switches does he
turn on, and what are their func-
tions and purposes? The first switch
will probably turn on the tube fila-
ments in the color camera. Next, the
engineer will fire up the flag gener-
ator, the colorplexer, the color-bar
generator, the color monitor, the
black-and-white studio monitor, and
the audio racks.

To help explain some of the
equipment used in reproducing a
color scene, let's take a brief look
at the process used in color tele-
vising.

The Camera

The color camera is actually three
separate cameras within a single

""Handful’’ of switches are important to
color TV, but are only the beginning.
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housing. It contains three separate
image orthicons (similar to those
used in black-and-white cameras),
thrce video preamplifiers, and —
until recent years — three separate
camera cables.

However, the camera uses only
one lens for all three orthicons.
They are positioned so that, through
the use of prisms and mirrors, the
same scene strikes all three tubes.
A color filter is placed in front of
each tube. Each filter corresponds
to one of the three basic colors used
in the present color-TV system—
red, blue, or green. .

With the camera aimed in the di-
rection of the scene to be televised,
the orthicon with the green filter in
front of it produces a signal voltage
corresponding to the amount of
green in the scene. In a like manner,
the orthicons with the red and blue
filters develop voltages in propor-
tion to the amount of red and blue.

Colorplexer

The three color - signal voltages
are then applied to the colorplexer.
This unit, approximately 15" deep
and 20" high, is usually mounted in
a standard 19” equipment rack. The
colorplexer contains the circuits
which form a composite color sig-
nal by matrixing, or “cross-mixing,”
the green, red, and blue signal volt-
ages from the color camera.

The colorplexer produces three
output voltages: the luminance (Y)
signal, and two chrominance signals
(I and Q). These latter two are ap-
plied to a pair of balanced modula-
tors within the colorplexer and com-
bined with a 3.58-mc subcarrier.
The balanced modulators suppress
the carrier, so the modulators pro-

A LOOK INSIDE
A COLOR TV
STATION

Considerable effort goes into reproducing
shows in natural color

... by Charles Guion

duce only the sidebands. The output
signals from the modulators are 90°
out of phase. When they are added
(in another stage of the color-
plexer), they produce a signal with
an amplitude and phase which var-
les in accordance with the color
saturation and hue in the scene be-
ing scanned. The | and Q signals
are then added to the luminance
signal, still within the colorplexer.
and sent through switching relays
and stabilizing amplifiers to the
transmitter.

Preparing the Camera

Let’s assume the camera chain
has now been on for approximately
thirty minutes. While the camera
has been warming up, the studio
engineer has been performing vari-
ous routine tasks, such as checking
the program log for upcoming color
programs and shows that are to be
put on television tape.

He now switches on the camera
B+. places a resolution chart in
front of the camera, and (using a
light meter) makes sure the chart is
illuminated sufficiently. Next. at the
control console, he makes sure the
regulated power supplies are ad-
justed, and sets the focus current to

Colorplexer, monitor, and control board
—a maze of tubes, controls, and knobs,
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the required value. Having taken
care of these items, he is now ready
to “‘set up” the color camera.

Beam Adjustments

With the camera lens covered, the
engineer adjusts the green channel
first, since the red and blue are reg-
istered with respect to the green.
The beam current is first increased
until the dot can be seen on the
camera monitor. The green channel
is then aligned by turning the focus
control back and forth, meanwhile
adjusting the two alignment controls
until the focus dot remains station-
ary. The same procedure is then
followed with the red and blue chan-
nels. The basic adjustments are sim-
ilar to those of a black-and-white
camera, except that three separate
orthicons must be set up.

Now, with the green lens un-
capped, the camera is positioned so
that the resolution chart is centered
in the camera’s viewfinder monitor
and the control-room monitor. The
beam current is increased until the
highlights (bright areas) of the
chart are just on the verge of bloom-
ing. A test switch reduces the image
on the viewfinder, and the target
voltage is set to a point where the
chart is barely visible; when the test
switch is released, the picture of the
chart is visible again. The same pro-
cedure is followed with the other
two channels — the red and blue.

Registration

The resolution chart is now re-
placed by a registration chart. The
engineer carefully checks the green
channel for proper aspect ratio and
adjusts the necessary controls.

Adjustment of the gain and ped-
estal controls to the prescribed
levels in all three channels is neces-
sary, before actual registration of
the red and blue channels on the
green can begin. By setting these

= ek
—r

{5 S
Color camera with side panels down to
reveal setup and maintenance controls.
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Simplified block diagram shows relationships between components and signals.

controls, the engineer is attempting
to achieve a good black and white
picture, well focused, from each of
the color channels in the camera.
Registration of the color cameras
— similar to convergence in the
color receiver — is one of the most
intriguing, fascinating, and some-
times frustrating operations in the
entire setup procedure. The proced-
ure is briefly this: The red-green
button on the processing amplifier
is depressed, enabling the engineer
to see two pictures on the camera
monitor. The green channel is left
strictly alone, and the red vertical
centering control is turned to separ-
ate the two pictures of the chart.
Thus, the engineer can check the
height of the red channel image with
respect to the green; they should be
equal at the top and the bottom.
When they are the same, he brings
the displaced signals back together.
Next, the vertical lines of the
chart must be checked to make sure
that they are parallel in the two

rasters. To do this, the horizontal
centering control of the red chan-
nel is turned just enough to offset
the red-camera image. If the verti-
cal lines are not quite parallel, the
engineer can take care of this little
problem with the skew control lo-
cated on the camera.

Width is also checked, using this
displacement technique; and even
image displacement at the extreme
left and right sides indicates equal
widths. The chart images can now

e Please turn to page 100

Engineer uses resolution and registra-
tion charts to adjust color-TV camera.



NOW EVERYONE CAN QUICKLY

Set up and Service Color TV

Shows correct pattern and
color in window viewer

1 PATTERN DISPLAY STANDARD
for visual guide

Produces each pattern
individually for quick,

2 PATTERN SELECTOR
easy convergence

AUTOMATIC DECONVERGENCE

Simplifies static and
dynamic convergence.
No digging into set

COLDR SELECTOR
Produces each color
one at a time for
accurate color set-up

COLOR GUN KILLER

Automatically enables the

} technician to actuate any
e

combination of the 3 guns

DEMODULATOR ALIGNMENT
Makes alignment extremely
simple, without going

into the color set

ow! < COLOR GENERATOR

Most Complete, Most Versatile, Portable Instrument for Use in the Home and in the Shop
Makes Color TV Set-up and Service Easier, Faster than ever!

Now every service technician can beready to set-up
and service color TV with amazing new ease and
speed! New advanced design simplifies the entire
operation, saves time and work in every instalation.
Eliminates difficult steps in digging into the color
TV set. Gives you new confidence in handling color.

Produces Patterns, Burst, and Colors Individually
—Provides dot pattern, crosshatch, vertical lines, hori-
zontal lines, burst signal, and individual colors—one at a
time—on the instrument panel as well as on the TV color
set—for fastest, easiest check. Unique window-viewer on
front of the instrument panel shows you each pattern and
color as it should be—gives you an exclusive display stand-
ard to use as a sure guide for quick, visual comparison.

Provides Accurate, Individual Color Display—Pro-
duces Green, Cyan, Blue, B—Y, , Magenta, R—Y, Red,
I, Yellow, and Burst—one at a time. All colors are crystal-
controlled and are produced by a precision delay-line for
maximum accuracy. Each color is individually switch-
selected—no chance of error.

Provides Accurate NTSC-Type Signal—Color phase
angles are maintained in accordance with NTSC
specifications.

Makes Convergence and Linearity Adjustments
Easy—Highly stable crystal-controlled system with

See Your B&K Distributor
or Write for Catalog AP20-R

vertical and horizontal sync pulses, assures the ultimate
in line and dot stability.

Simplifies Demodulator Alignment—The type of color
display produced by this instrument provides the ulti-
mate in simplicity for precise demodulator alignment.

Provides Automatic Deconvergence—Eliminates the
necessity for continual static convergence adjustments.
The instrument automatically deconverges a white into a
color dot trio without digging into the color set to mis-
adjust the convergence magnets. It also deconverges a
white horizontal or vertical line into red, green and blue
parallel lines. This greatly simplifies dynamic convergence
adjustments.

Provides Exclusive Color Gun Killer—Front-panel
switch control makes it easy to disable any combination
of the three color guns. Eliminates continuous adjustment
of the background or screen controls, or connection of a
shorting clip inside the receiver. The switch also selects
the individual grids of the color tube and connects to a
front-panel jack to simplify demodulator alignment.

Provides Switch-Selected R.F. Signals—Factory-
tuned, for channels 3, 4, and 5—for open channel use in
your area.

Model 850 also includes other features that
make it invaluable for home and shop use. Net, $19995

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. * CHICAGO 13, ILL.

Canada: AHos Radio Corp., 50 Wingold, Toronto 19, Ont.

Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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by Wayne Lemons

~

——

How much is your inventory real-
ly worth? If you were forced to
close out your business tomorrow,
could you get 20c on the dollar?

Maybe you’re overstocked on ob-
solete items. For example, if you're
still stocking as many 6SN7’s or
6BQ7’s as you were two or three
years ago, you should get a rag and
wipe them off, for they have been
collecting dust sitting there undis-
turbed. Take a look at your shelves.
If you're not on top of the inven-
tory-control problem, you’ll find a
lot of boxes that are showing their
age—a dead giveaway that some of
your money tied up in parts is slow-
ly but surely dissolving into the air.

What can you do about this very
real problem of inventory obsoles-

DAILY RECORD
No.

DATE PART USED
7941 5U4 1l
6CB6 [

Bals |

1B3 |

6AS5 I

BAQS |

3CBA I

sue I

1206 |

12BES I

Silicon Rect ll

145 Vert Output XEMR |

6" x 9" SPKR |

100 MFD 150¥ I

2-Set Coupler 1

Interpreﬁng Yuﬂr Inventury

cence? Unfortunately, there is no
one pat answer, but even the small-
est shop can take some highly effec-
tive stopgap measures. By far the
most profitable of these is some sort
of simple, daily inventory data
sheet. This need not be elaborate; in
fact, it should not be. Elaborate in-
ventory controls are successful only
for large companies—in small busi-
nesses they dig too deeply into the
owner’s productive time. Fortunate-
ly, even simple systems that take no
longer than 15 or 20 minutes per
day result in invaluable data rela-
tive to what you should or should
not buy.

Fig. 1 shows a simple daily sheet
you can use. All the information on
it comes from your daily sales tick-

No,
USED
4CB6 |
12BY7 |
ACBA I
6Ta |
bAVE |
6BQ5 I
s5u4 I
5CGB I
6847 |
64K4 n
17BG6 |
2TAUPAA |
4" SPKR |
¥Yah YOKE |
|
|

DATE PART
7410461

BOMFD 450V
10MFD 150V

Fig. 1. Information from sales tickets is logged in o daily record sheet.
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ets. It does double duty as a “want
list” for reordering stock; also, by
simply placing a check after the
items listed, you can keep a record
of parts ordered. This information,
if you have a busy shop, can be
transferred to a weekly tally sheet—
or you may want to transfer the
information only once each month
onto a record chart something like
that in Fig. 2. The monthly record
then becomes your standard of buy-
ing; you rely on it, rather than on
what you “feel” you need. For ex-
ample, you may think you should
stock ten 1X2’s because this type
seems like a good mover. A look
at your monthly record, however,
shows that you sold only ten 1X2’s
for the whole year. Obviously, then,
since you never sold more than two
in any month, two 1X2’s should be
an ample stock. You can use the
money that would be tied up in
eight more to provide you with some
ready cash for improvements, to buy
test equipment, or to purchase
other, faster moving items for re-
sale.

(Incidentally, many shops make
up their monthly tube records using
tube price lists furnished by the
manufacturer—simply making tally
marks alongside the tubes used. This
saves you the trouble of having to
list all tubes separately. The method
you use is, of course, a personal
preference.)

You will note that other, larger
items are also listed in the monthly
record: speakers, transformers,
yokes, and the like. A great deal of
money-saving information comes
from keeping track of these com-
paratively expensive parts. In Fig.
2, for example, the record shows
that only one 6” speaker was sold
during the year. Thus, it would be
folly for this shop owner to have
more than one 6” speaker in stock.
Actually, it is unlikely that even
one should be stocked unless the
shop happened to be in some remote
area where two or three days would
be required to obtain a replacement.

For the small shop in particular,
it usually is not profitable to take
the time necessary to list small items
costing less than $1, such as re-
sistors and capacitors, on the record
sheets. These are best kept in
marked bins and reordered when the
supply is low. These items usually



Find it and Fix it in 1o the time!

EASILY SOLVES “TOUGH DOGS"...INTERMITTENTS ... ANY TV TROUBLE

wGRIEORTAY
viasa

ar
cous, 1076 TELEVIBION ANALY

OEL TELEVISION AN ALY
1076 BLACK & WHITE AND COLOR

SIMPLIFIES COLOR TV SERVICING, TOO

By Easy Point-to-Point Signal Injection, You see the Trouble
on the TV Screen and Correct it—Twice as Fast and Easy!

Simplified technique stops lost hours never recovered on
““tough dogs’’, intermittents, and general TV trouble-
shooting. This one instrument, with its complete, accurate
diagnosis, enables any serviceman to cut servicing time in half
.. .service more TV sets in less time . . . satisfv more custom-
ers ... and make more money.

With the Analyst, you inject your own TV signals at any time,

Enables you to troubleshoot and
signal trace color circuits in color
TV sets, or facilitate installation.

Generates white dot, crosshatch
and color bar patterns on the TV

at any point, while you watch the generated test patlern on
the picture tube of the television set itself. This makes it quick
and easy to isolate, pinpoint, and correct TV irouble in any
stage throughout the video, audio, r.f., i.f., sync and sweep sections

screen for color TV convergence
adjustments.

Generates full color rainbow dis-

of black & white and color television sets—including intermit-
tents. No external scope or waveform interpretaion is needed.
Checks any and all circuits—solves any performance problem.
Gives you today’s most valuable instrument in TV servicing —
proved by thousands of professional servicemen everywhere.

Available on Budget Terms, As low as $30.00 down. Nel, $29995

play and color bar pattern to test
color sync circuits, check range
of hue control, align color de-
modulators. Demonstrates to
customers correct color values.

Mod-el 960 Transistor Model 360 V O Matic Model 375 Dynamatic Modl 700 Dyna-Quik Model 440 CRT
Radio Analyst Automatic VOMW Automatic VTVM Tube Tester Rejuvenator Tester

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. « CHICAGO 13, JLL.

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Onf.

Export: Empire Exporters, 277 Broodway, New York 7, U.S.A.

See Your B& K Distributor
or Write for Catalog AP20-R
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Kerchunk!

new sound of safety

Kerchunk is the sound made by the heavy duty
magnet on the back of a Sonotone CB Cera-
mike as it mounts firmly, securely to your
car’s dashboard.

Kerchunk says: “Message to home base com-
pleted easily, safely.”

Kerchunk means no more groping when you
return your mike to its dashboard mounting
bracket, no need to take your eyes off the road.

Responsible for this boon to those who rely
on CB or mobile communication, from car
or truck, is an important Sonotone develop-
ment called “Magnet Mount.” A heavy duty
magnet on the back of Sonotone Ceramike
mobile communications Models “CM-30M”
and “CM-31M?” lets you place the mike almost
anywhere on or around the dashboard. Further,
Magnet Mount eliminates the need to drill
holes for dashboard mounting brackets.

The Ceramikes have far more to recom- |
mend them than just this amazing l
mounting device. The quality-engineered |
mobile communications models,
“CM-30M” and “CM-31M,” provide
loud and clear reception. Inherently
immune to extremes of temperature and

humidity, they will operate even if immersed
in water. The ceramic transducer is neoprene
encased, rendering it shock and impact-proof.

SONOTONE CERAMIKE “CM-30M” — Intelligibility
unsurpassed. Sensitivity curve favors voice fre-
quency range. High sensitivity from —49 db
from 60 to 7000 cps. Ruggedly built to take
the punishment of mobile use. Lightweight,
shatterproof plastic case. So easy to handle
and control with convenient “Push-to-Talk”
button. Supplied with spring-spiraled, 4-con-
ductor shielded cable — list $16.50

With dashboard mounting bracket instead of
Magnet Mount, Model “CM-30"- list $14.00

SONOTONE CERAMIKE “CM-31M" — Budget-priced
communications model in shatterproof plastic
case features excellent intelligibility in 60 to
7000 cps frequency range at —49 db sensi-
tivity. Mike has a 2-conductor coil cable,
no switch—list $16.00

Available with dashboard mounting
bracket instead of Magnet Mount. Model
“CM-31"-list $13.50

Fixed communications or mobile, Sono-
tone Ceramikes provide topflight long-
term, maintenance-free performance.

SEE SONOTONE CB CERAMIKES WITH MAGNET MOUNT

Sonotone® Corp. * Electronic Applications Div. » Elmsford, N.Y. Canada: Atlas Radio Corp., Ltd,, Toronto
et 2 Cmamlinee a Tona Hasde s Micrranhanas o Flactran Tubee » Ratteries » Hearineg Aids

do not become obsolete; even if
they did, they would hardly be a
major factor in inventory control.

How to Reduce Your Stock

If you find that you are over-
stocked, what can you do about it?
First, the obvious answer is not to
reorder when you sell one of the
surplus parts. Second, in the case of
tubes, you may be able to substitute
one type for another. (Turn to a
tube substitution manual for help.)
Larger components sometimes may
be put to usc as substitutes for
others, but be surc that the time in-
volved in making the substitution
doesn’t offset any profit gained by
it. Third, if you are overstocked on
items that may be sold across the
counter, you should consider run-
ning a sale. Capital tied up in slow-
moving merchandise is costing you
money. Often it is better to break
even, or sometimes take a slight
loss, so you can put that money into
other items that have faster turn-
over. Fourth, sometimes distributors
have something like a “five-for-one”
deal where they will give you full
net price on an obsolete tube for
every five of some other type you
buy. Take advantage of these deals
to get your money into fresh and
fast-moving stock. Always try to
maintain the money you have tied
up in inventory at about the same
level, if possible. Money in inven-
tory is not like “money 1in the
bank.” The real value of your in-
ventory is what you can turn it into
—in the form of sales. In reality,
a part sitting on the shelf has no

RADIO-T
SERVICE

G LYONS

Test your tubes free? Sure. and how
about waxing my car free?




Again Makes Servicing

Easier. .. More Profitable!

NEW!

DYNA-TESTER

Unique new B&K design now simplifies serv-
icing in the home or in the shop. Combines
Tube Tester, Volt-Ohm-Milliammeter, and
Cathode Rejuvenator Tester in one compact,
professional quality instrument—at low cost!

TUBE TESTER SECTION is fast and accurate.

Tests the newest tube types as well as all of the

old commonly used tubes in TV and radio sets.

Tests the Nuvistors a1d Novars, the new 10-
pin tubes and 12-pin Compactrons. Tests voltage
regulators, thyratrons, auto radio hybrid tubes,
European hi-fi tubes, and most industrial types.
Checks for «ll shorts, grid emission, leakage and
gas. Provides adjustable grid emission check with
exceptional sensitivity to over 100 megohms. Checks
each section of multi-section tubes separately.
Checks tube quality and capability of cathode
emission under current loads simulating actual
operating conditions.

Model 625

TUBE

TESTER VOM

CRT

VOM SECTION provides the 7 most-used
ranges for convenient TV testing:

3 DC Ranges: 0-10, 100, 1000 volts
3 AC Ranges: 0-10, 100, 1000 volts
1 Resistance Range: 3 k center scale

CRT SECTION spots picture tube trouble

and corrects it in a few minutes right in the

home, without removing tube from set. Tests

and rejuvenates picture tubes at correct fila-
ment voltage from 1 to 50 volts. Checks for leak-
age, shorts, and emission. Removes inter-element
shorts and leakage. Restores emission and bright-
ness. (Checks and repairs color picture tubes with
B&K Accessory C40 Adapter.)

Model 625 Dyna-Tester complete in handsome,
lightweight, leatherette-covered carry-case.
Size: 1134” x 15" x 4 15", Net, $13995

See your B& K Distributor, or Write for Catalog AP20-R

Time-Saving, Money-Making Instruments Used by Professional Servicemen Everywhere

Model 960 Transistor
Radio Analyst

Model 360 V O Matic
Automatic VOM

Model 375 Dynamatic
Automatic VTVM

Model 1076
Television Analyst

Model 440 CRT
Rejuvenator Tester

See Your B&K Distributor
or Write for Catalog AP20-R

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. » CHICAGO 13, ILL.

Canada: Atlas Radio Corp,, 50 Wingold, Toronfo 19, Ont.

Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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