>
-
=
»n
T
o
-
7
=
«
>
-]
<
©
»n
T
(=]
L od
2
E
L
[
=
-
x

# Sync from Video to Oscillators

# Sheet Beam Demodulators

% Notes on Test Equipment

* Mi#y Hued Rasters

L 2




Pull in more profits with
Jerrold VUfinder’ Antennas

Now—a line of antennas designed
to deliver quality performance with-
out eroding your profit margin. The
Jerrold VUfinder 82-channel An-
tenna line. Perfect for bringing you
the best in VHF, UHF color and
black and white, plus FM reception:

e Excellent front-to-back ratio elim-
inates interference

e Unusual flatness assures greater
color fidelity

e Sharp directivity eliminates
ghosts, picks up strong, clear

signals—even in difficult recep-
tion areas

e Tough, all-weather construction
of vibration-proof, point-contact
element locks, rugged Cycolac
insulators  and twist-resistant
boom

e All parts snap into place—any-
where—on the ground or on the
roof

In short, all the benefits of the
Jerrold Colorpeak line—plus UHF—
areavailablewith Jerrold VUfinders.

Circle 1 on literature card

Compact, rugged, easy to install,
Jerrold VUfinders come in five
models ranging between $17.95
and $79.95 List.

The VUfinder line is one of a com-
plete spectrum of problem-solving
Jerrold reception aids—Pathfinder,
Paralog Plus, and Colorpeak an-
tennas ... Powermate pre-ampli-
fiers, amplified-couplers, and split-
ters . .. coaxial cable, wall outlets,
and wall plates. Get more details.
See your Jerrold distributor, or
write for our new catalog.

JERROLD

Focusing on one thing...
better reception



HEVIEWS %FE@r%w Motorola

The solid-state complement of this 8"
b-w portable consists of 22 silicon
transistors, 2 germanium transistors,
and 10 diodes. The germanium transis-
tors are employed in the vertical and
horizontal output stages. The only tube
used in this chassis, other than the
9YP4 85° CRT, is a 1BG2 rectifier in the
high-voltage circuit. Selection of ei-
ther AC or DC operation is accomplished
by a 2-position slide switch at the rear
of the receiver. A transformer-powered,
full-wave rectifier circuit is used for:
AC operation, with the output fed into

a filter circuit. For DC operation, the
rectifier and part of the filter is by-
passed and the input fed directly into

a pi-type filter.

Three common-emitter video IF circuits
are employed in this chassis, along with
a two-stage video amplifier section. 1In
the audio section, two stages of sound
IF are followed by a conventional ratio
detector which, in turn, feeds an audio
output circuit consisting of an ampli-
fier stage, a driver (emitter follower),
and an output stage. A keyed AGC sys-
tem (gate and amplifier stages) directly
controls the 1lst and 2nd video IF's,

AGC is supplied to the VHF tuner through
a delay stage.

The multivibrator used in the vertical
sweep circuit is similar to the one
used in this manufacturer's tube-type
chassis, except for the emitter follow-
er (driver) inserted between the dis-
charge and output stages. The horizon-
tal oscillator, a Hartley type control-
led by a conventional AFC circuit using
back-to-back diodes, is directly coupl-
ed to a driver stage. The driver stage
amplifies the oscillator signal to a
level sufficient to drive the horizon-
tal output stage. Transformer coupling
between the driver and output stages
provides current step-up and isolation.
A separate silicon diode rectifies the
horizontal pulse to supply a filtered
100 volts to the second anode of the
CRT. It also provides protection for
the horizontal output transistor in the
event of a high-voltage arc.

Model XP201CU
Chassis 9T5-460A-09

AC/DC SELECTOR
SWITCH CENTERING

= " : iz
BATTERY  AC VIDED _ VERT  VERT VERT HORIZ
RECEPTACLE BIAS LINEARITY HOLD SIZE  HOLD

HORIZ HORIZ
10 DRIVER

HIGH VOLTAGE

RECTIFIER
- 125V
Z AFC

HIGH VOLTAGE
RECTIFIER

id
Ll
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Model Al-OOE
Chassis KC5157A

ANTENNA
——SELECTOR
SWITCH

-CONTRAST

VERT
~HOLD

VERT
LINEARITY

HORIZ

SYNC AUDIO QUTEJT AUDIO H0RIZ HORIZ
SEP IMATCHED P.IR DFIIVER O}S: DRIVER

The 9" b-w portable shown here is com-
pletely solid-state. The CRT, a 9WP4,
is the only tube employed in this "U"-
shaped chassis., Most of the circuitry
is contained on a single circuit board
mounted on the horizontal portion of the
chassis, The vertical output, horizon-
tal output, damper, and regulator tran-
sistors are located on the vertical por-
tions of the chassis.

In addition to the normal complement of
transistors and semiconductor diodes,
this chassis also employs an integrated
circuit chip (IC) in the sound section.
The same IC application is used in other
chassis employed in this manufacturer's
b-w and color line. Included in the
chip are three sound IF and limiter
stages, the sound detector, two audio
preamplifier stages, and a power regu-
lation stage. An equivalent circuit
schematic and block diagram of the IC is
included in the October '66 issue of PF
REPORTER.

The receiver can be operated from 120
volts AC (full-wave rectifier) or 12
volts DC (direct-to-regulator circuit).
Separate power cords are used for AC and
DC operation so that the low voltage
power transformer is automatically by-
passed for DC operation., The customer
controls are mounted on a ''pop-up' con-
trol/speaker panel that is released by
depressing a button at the right of the
carrying handle., When the panel is
closed, a microswitch automatically re-
moves power from the receiver., A trip-
ler high voltage circuit (shown here)
provides approximately 10kv to the CRT
anode. Focus voltage is provided by a
single silicon diode.

OUTEPHUT l.l”‘“7 ‘Ll&nld ‘
i Al

BLANKING

HORIZ
OUTPUT

[ L
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REVIEWS Sy

Shown here is Sears' 14" color receiver,
manufactured in Japan by Toshiba. Al-
though most of the circuitry is hand-
wired on two chassis (one horizontal,
one vertical), the video IF, sound IF,
and AGC circuits are contained on two
printed circuit boards mounted beneath
the main horizontal chassis. Even more
interesting, these circuits are com-
pletely solid-state. The three stages
of video IF use NPN transistors, while
the AGC amplifier and keyer stages use
PNP types. The sound circuit consists
of two transistorized (NPN) stages of
sound IF, a ratio detector, and two
tube-type audio output stages. A sepa-
rate full-wave rectifier in the low
voltage power supply provides the +12 Model 7160

volts needed for the transistor cir- Chassis 562.10220

cuits. Other interesting features of

this chassis include a blocking oscil- _
lator in the vertical deflection cir-

cuits and a manually operated degauss-

ing circuit.

PINCUSHION
PHASE §

o K INE
BIAS

b o L -~ RED
FOCUS- " : o SCREEN

AUDIO AMP SOUND IF PICTURE IF 1ST BANDPASS AMP | f . . el - GREEN
AND CIRCUY AND AND HORIZ TUULT ] e il SCREEN
AUDIC QUTPUT BOARD AGC CIRCYIT BOARD COLOR KILLER LINEARITY e : i il
. b ; i

BLUE
SCREEN
CIRCUIT

BREAKER
NORMAL
SERVICE
PINCUSHION SWITCH

ANP

“"RGC— VERT ©7 HEIGHT COLOR  REDGREEN  BLUE

HIGH VOLTAGE -

ADJUST LINEARITY KILLER DRIVE DRIVE
DEFLECTION CIRCUITS CHROMA CIRCUITS
(HORIZONTAL CHASSIS) (VERTICAL CHASS IS}
AGC AGC KEYED SOUND AND

1ST SOUND IF 2ND SOUND | SOUND DETECTORS AMP DIODE AGC AMP AGC DETECTOR

Pk S

PICTURE IF SOUND
PICTURE IF PICTURE (F PICTURE iF DETECTOR REJECT




Zenith

Most of the new circuitry employed in
this 23" color chassis was described in
detail in an article titled "Know Your
1967 Color Circuits" in the November '66
issue of PF REPORTER. These circuits
include this manufacturer's new pulse-
controlled, high-voltage regulator sys-
tem (using a 6HS5 tetrode) and transis-
torized video driver circuit (inserted
between the cathode follower and "Y"
amplifier). Other changes that were
discussed involve the chroma demodula-
tor circuits and the addition of a sele-
‘nium rectifier to increase the voltage
applied to the screens of the CRT.

s S e P

One new feature of this receiver not de-
Model X4541W scribed previously is the automatic fine
Chassis 20X1C36 tuning control (AFC) shown here. A por-
tion of the video IF signal is coupled
from the plate of the 3rd video IF to
the input of a transistor discriminator
— circuit. Any variation from the normal
video IF carrier (dependent on setting
of fine tuning control) is converted in-
to a correction voltage by the discrim-
inator and applied to varicap diodes
across the oscillator circuits in the
tuners. Normal, or "on frequency,"
voltage applied to the varicap diodes
is approximately 3 volts (measured at
point A). During’ VHF operation, the er-
ror voltage developed by the discrimina-
tor ranges between +5 volts and -2.5
volts and is added to (or subtracted
from) the normal 3 volts, so that the
5 voltage applied to the varicap ranges
SETUP BLUE GREEN COLOR  RED cﬁ&N PINCUSHION from 8 to .5 volts. During UHF opera-
§$m% DRIVE DRIVE KILLER SCREEN SCREEN tion, the voltage applied to the vari-
cap will range from 4 to 2 volts,

EWE VERT HORI1Z HIGH VOLTAGE

BUZZ SCREEN CENTERING FOCUS CENTERING ADJUST
N B e S0 s P I

_/"

PINCUSH ION AFC PHASE DETECTOR  3.58MHz 0SC HORIZ AFC

CORRECTOR  BURST AGC KILLER REACTANCE HORIZ 0SC VER 0SC

COLOR AMP  AMP PHASE DETECTOR CONTROL ~ HORIZ DISCHARGE  S¥AC AGC
A VERT

ouTPUT AFC

3RD AMPLIFIER
] HORIZ VIDEO 8, 2pf
, ourPuT IF

HIGH
VOLTAGE
REGULATOR
R-Y DEMOD

1 - B-Y DEMOD

COLOR AMP
CATHODE
FOLLOWER

ISTIF
2ND IF
3RD IF
SYNC
SOUND AMP

SOUND
LIMITER

SOUND
DETECTOR
SOUND
QuTPUT

Y AMP




VIDEO SPEED SERVICING

SEE PHOTOFACT Set 695, Folder 4
Mfr: Motorola

Chassis No: TS-912A, B, YA, YB
Card No: MO TS-912-1

Section Affected: Pix.

Symptoms: No color. No B+ on pin 6 of video
amplifier.

Cause: Open resistor in plate circuit of video
amplifier.

What To Do: Replace R132 (3.9K, 3W).

Motorola

VIDED AMP
(Wa 15DQ8/PCLB4

6.5Q

Mfr: Motorola

Chassis No: TS-912A, B, YA, YB
Card No: MO TS-912-2

Section Affected: Sync and raster.

Symptoms: Poor horizontal sync or intermit-
tent raster.

Cause: Leaky or shorted capacitor which cou-
ples pulse from horizontal transformer to
horizontal AFC circuit.

What To Do: Replace C67 (.01 mfd, 1KV).

1000 DELAY
T LINE
Toopt 18000
v
5Q 155V
3K
9100 Y CATHODE
v FOLLOWER
= 0 18 |
SYNC i
AND i
AGC -I-wpc s e ded
I\ 1 3w =
3.8 \
2
-L.3v R HORIZ
i 0s
210K ¢

o L
1
un
o
=3
(V]
w
(=)
>~ s
| i
-3
1
W
0
s A l
(=)
3
2

SYNC 15V
SEP " CATH
§ L % 22K275V 01
9 s W,
x ’1“ 1KV

0033 S6pt
T p
%m 22K

WINDING ON HORIZ
. OUTPUT TRANSFORMER

Mfr: Motorola

Chassis No: TS-912A, B, YA, YB
Card No: MO TS-912-3

Section Affected: Color pix.

Symptoms: Weak or no color. Voltage low on
screen grid of chroma bandpass amplifier.
R143 may overheat.

Cause: Leaky screen grid capacitor in screen
grid circuit of chroma bandpass amplifier.

What To Do: Replace C92 (270 pf) and
R143 (4700 ohms, 3W).

CHROMA BANDPASS AMP
(98 15DQ8/PCLB4

COLOR » —| SV =2
CONTROL  gg0n¢ 8
* 7

COLOR
KILLER
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SEE PHOTOFACT Set 695, Folder 4

SEE PHOTOFACT Set 695, Folder 4

Mfr: Motorola
Chassis No: TS-912A, B, YA, YB
Card No: MO TS-912-4

Section Affected: Raster.

Symptoms: Ringing on left side of raster.
R107 overheating.

Cause: Open capacitor in horizontal deflection
coil circuit.

What To Do: Replace C62 (560 pf, 2.5KV,
5% ) and R107 (4.7K, 2W).

5V

Y

4. 7meg

10meg
— 470pf

215V
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HORIZ OUTPUT
TRANSFORMER
Ist VIDEO
VIDEO IF AMP
AGC KEYING
TUNER R-F AGC 4BL8/XCF80
w

e

HORIZ OUTPUT
TRANSFORMER

——

Mfr: Motorola

Chassis No: TS-912A, B, YA, YB

Card No: MO TS-912-5

Section Affected: Pix.

Symptoms: Overloaded pix on strong signal.

Cause: Leaky AGC coupling capacitor.

What To Do: Replace C5 (.25 mfd).

PINION GEAR (R)
; g

.-'(.

POINT (D)
(BEND HERE SLIGHTLY)

14 PF REPORTER/ July, 1967

Mfr: Motorola

Chassis No: TS-912A, B, YA, YB
Card No: MO TS-912-6

Section Affected: Pix.

Symptoms: Fine tuning control does not func-
tion correctly.

Cause: Pinion gear (A) does not engage the
individual oscillator gears.

What To Do: To correct this condition, the
front housing of the tuner can be bent slight-
ly with pliers at point C in the direction
necessary to engage the oscillator gear.
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SEE PHOTOFACT Set 802, Folder 3

Mfr: Truetone

Chassis No: 2DC1663A, 65A, 67A
Card No: TR 2DC16-1

Section Affected: Pix.

Symptoms: No pix. Voltage high at cathode
(pin 6) of 1st video amplifier.

Cause: 1st video amplifier cathode resistor
open.

What To Do: Replace R51 (22 ohms) and
V4 (6AWBA).

VIDEO SPEED SERVICING

Mfr: Truetone
Chassis No: 2DCI1663A, 65A, 67A

Card No: TR 2DCI16-2
Section Affected: Raster.

Symptoms: [nsufficient width after receiver op-
erates for extended period.

Cause: Screen grid resistor in horizontal out-
put circuit changes value, reducing voltage
at screen grid (pins 1 and 7).

What To Do: Replace Ri41 (13K) and VI2
(6JE6).

Mfr: Truetone
Chassis No: 2DC1663A, 65A, 67A
Card No: TR 2DC16-3

Section Affected: Color and b-w pix.

Symptoms: Pix contains too much red. Voltage
high at cathode (pin 3) of R-Y amplifier.

Cause: Cathode resistor common to R-Y and
B-Y amplifiers open.

What To Do: Replace R196 (270 ohms).

1ST VIDEO AMP 47K
3, 5pf
i
V1DEO ND
DETECTOR VIDEO
JRESE— AMP
S
56000 § | S
1 CHROMA
= BANDPASS
AMP
Mé BRI
220pf -J: 2200 130
L T
00V 395V
FORIZ
BU}\’\#\%NG HORIZ OUTPUT
VERT E 0o
MULT 6JE6  noT HORIZ
OUTPUT
TRANSFORMER
HORIZ
0SC e &0 2_3 147
>
X a3
200ma
= _— 1
10meg 18000 1z
= >
13OV 13K
v
395V
VERTICAL a7 =
CENTERING =
G-Y AMP
r §
100K
X »—l CRT
RED
DEMOD o e
21K
W
395V
i > B-Y AMP

W
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Truetone

SEE PHOTOFACT Set 802, Folder 3

VIDEO SPEED SERVICING

SEE PHOTOFACT Set 802, Folder 3

Mfr: Truetone

Chassis No: 2DC1663A, 65A, 67A

Card No: TR 2DCl16-4

Section Affected: Sync.

Symptoms: Horizontal sync tears and drifts off
frequency. Voltage high at pin 2 of horizon-

tal phase detector.

Cause: Leaky coupling capacitor between sync
separator and horizontal phase detector.

What To Do: Replace C66 (47 pf).

SYNC SEP
B
/ 6KA8 ) o~
o 11100V | 19—
22meg 47pf 68pf
Y i 220K
7
3 0K | 390K
15V
001
VIDEQ
OUTPUT 100K Y
: CATH |
i I
13V E .3_>|i.7|4_l< |
RN |
=~ 40mfd N Yy -
T ! PHASE
= a% DET /
AGC 15000 = HOR1Z
0000
BURST ANP

Mfr: Truetone

Chassis No: 2DCI1663A, 65A, 67A

Card No: TR 2DC16-5

Section Affected: Color pix.

Symptoms: No control over tint; b-w pix nor-
mal.

Cause: Defective tint control cable.

What To Do: Replace tint control cable.

L o
.01 :F ‘ l :>__‘__
S 1 12000
VT ¢ (g
10000
= %
- 35y L
CHROMA
A REFERENCE CHROMA
0SC CONTROL |, REFERENCE
L 17V 1~
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T / .0 41K
- ——T =~ .0
1 I 50
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Mfr: Truetone
Chassis No: 2DCI1663A, 65A, 67A

Card No: TR 2DC16-6
Section Affected: Color Sync.

Symptoms: Unstable color sync; b-w pix nor-
mal. Voltage varies at cathode (pin 8) of
chroma reference oscillator control stage.

Cause: Cathode resistor of chroma reference
oscillator control stage overheats and changes
value.

What To Do: Replace R184 (680 ohms) and
V23 (6GHS).

o,

e
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Zenith is honored
to be the only TVmanutacturer
to win NATESA’s

“Friends of Service” award

five times!

FRIENDS o SERVICE MANAGEMENT
AWAED ron 1966

WRSTHIED TO

OUTETEMDING SERVIGE IN CREATING

BETTER

CUSTOMER RELATIONS

Zenith supports the aims and objectives
of the National Alliance of Television
and Electronics Service Association. So
we are especially proud to receive the
NATESA “Friends of Service” award
for the fifth straight year.

Zenith is the only TV set manufacturer
to be so honored five times by NATESA.

NATESA members for many years
have played a vital role in providing ex-
pert electronics service and in training
new men for dedicated service to the
public.

We at Zenith pledge our continued
support and cooperation in NATESA’s
great program,

ENITH T quality goes in before the name goes on
Z'-' ®

Circle 2 on literature card
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COMPLETE OVERHAUL
ON ALL MAKES

OF TV TUNERS

(WE SHIP'C.0.D.)

GEM CITY TUNER
REPAIR SERVICE

Box 6 B.Dabel Station
2631 Mardon Drive
Dayton, Ohio 45420

Circle 3 on literature card
18 PF REPORTER/ July, 1967

LETTERS TO

the EDITOR

Dear Editor:

Your most recent publication
showing an antique WE205B tube,
in contrast to a modern nuvistor,
brought on a flood of memories.

It was 1920 or thereabouts, and
radio was sweeping the country. We,
who had patiently wound our vario-
couplers on tubes made from Quaker
Oats boxes had been relegated to the
basement or the attic, together with
our cat’s whiskers and earphones.
Now, due to that marvelous inven-
tion, the vacuum tube, and its com-
panion, the loud speaker, we were
invited back into the inhabited part
of the house, even into the parlor.

I can still remember that this par-
ticular tube was called a “Navy tube,”
and cost $7.50, which was a hefty
day’s wages at that time.

Too bad your writer who com-
mented on the cover picture didn't
live through that wonderful by-gone
era. To quote him—*“Imagine the
size and weight of those 1916 tube
caddies.” Well, son, I've got news
for you. No one heard of a tube
caddy in 1916. You could put one of
every tube type in common use in
your overcoat pocket. There were
only 4 or 5 types—all triodes. The
rectifier wasn’t in general use—you
didn't need one with a 6-volt auto-
mobile storage battery lighting the
filaments and a 45-volt “B” battery
(with a 22.5-volt tap). RF amplifi-
cation hadn’t been developed, so you
needed only a detector tube and
one or two amplifier tubes. Two
types would do for the average
home-made receiver. One 99 and
one or two 101’s did the job. Only
the real dyed in the wool fan wanted
or needed a 5-watt output tube such
as the 205.

Anyway, much thanks to your art
department for the handsome cov-
er. As a stirrer up of nostalgia, it
couldn’t be beat.

R. A. ScuMALZ
Evansville, Ind.

We found the WE205B tube in a
collection of radio memorabilia in
the museum at Sams Technical In-
stitute. It and the Nuvistor illustrated
so well the great reduction in the
physical size of electronic compo-
nents that we picked it for the cover.
—Fd.

343
PHONO CARTRIDEES!

""f‘i’#

NEW! PHONO AND TAPE RECORDER
WHEELS, DRIVES, BELTS!

That’s how many models are
» listed in the current Electro-
Voice phono needle and cartridge
catalogs. With more being added as
you need them.

No other single source offers
such variety—all built to the highest
industry standards. All are exact
replacements that install quickly, to
give your customers “‘like new”
performance—or better!

Electro-Voice models are listed
in your Photofact files, or ask your
E-V distributor for free copies of
the E-V catalogs. It’s your guarantee
of complete customer satisfaction!

ELECTRO-VOICE, INC., Dept. 777R
632 Cecil Street, Buchanan, Michigan 49107

| ElechhioYoree

SETTING NEW STANDARDS iN'SOUND

Circle 4 on literature card




The hottest
thing In
electronics
hardly gets
hot at all

Py

With the tiny chip there are few heat problems
and low power consumption. And because inte-
grated circuits run cooler, parts can be placed
closer together to enhance design convenience.
One day you may see stereo cabinets with more
real storage space, and color TV sets the size of
a transistor radio. At RCA Victor we've taken a

step into tomorrow by using integrated circuits
now in new color and black and white TVandin
stereo phonographs. They're not only the most
advanced products

of their kind, they The Most Trusted Name
are more reliable @ in Electronics
than ever before. =% T

July, 1967/PF REPORTER 19



GChannel Master

Deep Fringe
Model 3661-G
Same VHF gain as
Color Crossfire
Model 3610-G

© 1967, Channel Master Corp.,

smashes the
82 Channel si

Revolutionary VUtronic design*

electronically interleaves U and V
elements for compact size without
sacrifice of VHF gain.
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Fringe area Model
3661G has all UHF ele-
ments contained within
the over-ail length of
the VHF section

A VHF only antenna with
exactly the same VHF
gain as the 82-channel
Model 3661G is also
practically the same
size.

Usual design 82-channel
antenna would have to
be 34% longer to pro-
vide the same UHF and
VHF gain as Model
3661G Color Crossfire 82.



Totally new concepts in UHF/VHF design are joined with Channel Master’s proven
Crossfire principle to produce the first 82-channel antennas that meet UHF reception
needs yet also provide unsurpassed VHF gain...and with no appreciable increase in
over-all size.

Here is another example of a major development from Channel Master Laboratories
where, as always, leadership begins with research.

Until now, antenna manufacturers have created
combination UHF/VHF antennas by coupling a UHF

section to the front of a VHF antenna. To avoid HERE’S THE SECRET

. . . . UNF
costly, unwieldy, and .u.n.S|ght|y construction, this Director _Dil:'e‘crtor 2 UHF Wave-Lengths
has always meant sacrificing VHF gain. Now Chan- Low end UHF  High end UHF

. s . ——— —y overall
nel Master fills the 82-channel gain gap with Color IR
Crossfire 82 antennas designed for metropolitan to
fringe areas where maximum VHF gain is as im-

. VHF UHF P! H

portant as UHF reception power. Director i g Direttor

In addition to the famous Channel Master Cross-
fire VHF Proportional Energy Absorption Principle,
these new antennas employ unique series-fed
folded UHF dipoles with carefully engineered di-

mensions so that they literally ‘“‘disappear” and

operate as a perfect 300 ohm line at VHF frequen-
cies...no “lossy” couplers required as is the case
with the usual parallel-fed UHF elements.

And, of course, every Color Crossfire 82 antenna
features Channel Master's famous E.P.C. golden
coating and rugged preassembled construction.

VUtronic design employs unique
dual-function co-linear directors (on
all but three metropolitan modeis)
serving both UHF and VHF sections.
This permits space-saving inclusion
of the UHF elements into the physi-
cal structure of the full-power VHF
array. The exclusive UHF phase
controller ‘“whiskers” boost UHF
gain by making each full-wave di-
rector the equivalent of two full
wave lengths.

Now the first and only complete line of full VHF Power 82-channel antennas.

Near Fringe Far Suburban More Channel

\ Master Crossfire
Series Antennas
\ have been sold
and are being

sold...than any

model model model a
3662G 3663G : 36646 other antenna in
the history of
Suburtan Near Suburban Quter Metropol tan Inner Metropolitan television,

3 CHANNEL
e S MASTER

Circle 5 on literature card
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ABOUT THE COVER

This month our country is 191 years

old! Though we can’t claim to have _P__r Reporler
invented freedom, we have developed o f

it to the highest state-of-the-art. So it

is with electronics. Through the
opportunities available in America,

the electronics industry has developed from
Ben Franklin’s 15¢ kite to the giant
$21-billion industry of 1967. If the eagle
on our cover looks proud, it's because
she is. So are we.




For window-size blow-ups
of this message, send 10¢ to : ™~
Sprague Products Co., A y )
105 Marshall St., North Adams,
Mass., to cover handling

and mailing costs.

the Service Bargain..

You’ll never see your doctor advertise a special sale on appendectomies . . .

You'll never see your lawyer announce cut-rates for divorce cases . . .

You'll never see your dentist hold a “2-for-1” sale on extractions . . .

AND You’ll never see the day when you can take your TV set in for a
service ‘““bargain’’ and be sure you’re getting a square deal!

“Bargains” in home electronic service
are as scarce as the proverbial hen’s teeth!
Here’s why—

The expert service technician, just like
other professional people, must undergo
years of study and apprenticeship to learn
the fundamentals of his skill. And a mini-
mum investment of from $3000 to $6000
per shop technician is required for the
necessary equipment to test today’s highly
complex sets. Finally, through manufac-
turer’s training courses and his own tech-
nical journals, he must keep up with

changes that are developing as fast as they
ever did in medicine, law, or dentistry.
Those best equipped to apply modern
scientific methods are almost certain to be
most economical for you and definitely
more satisfactory in the long run.

Unfortunately, as in any business, there
will always be a few fly-by-night opera-
tors. But patients, clients, and TV set
owners who recognize that you get only
what you pay for, will never get gypped.
“There just ARE no service bargains” . . .
but there is GOOD SERVICE awaiting you at
FAIR PRICES!

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS’ SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS, FOR . ..

YOUR INDEPENDENT TV-RADIO SERVICE DEALER
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w HYrisk your reputation

with “just-as-good” capacitors ?

When you pay little or no attention to quality in tubular
replacement capacitors, you leave yourself wide open for
criticism of your work . . . you risk your reputation . . .

you stand to lose customers. It just doesn’t pay to take a
chance on capacitors with unknown or debatable performance
records when it’s so easy to get guaranteed dependable
tubulars from your Sprague distributor!

There's no "maybe”
with these 2 great

SPRAGUE DIFILM TUBULARS!

The ultimate in tubular capacitor construction. Dual
dielectric . . . polyester film and special capacitor tissue . . .
combines the best features of both. Impregnated with HCX®,
an exclusive Sprague synthetic hydrocarbon material which
fills every void in the paper, every pinhole in the plastic

film before it solidifies, resulting in a rock-hard capacitor
section . . . there’s no oil to leak, no wax to drip. Designed
for 105°C (220°F) operation without voltage derating.

\ SPRAGUE
.05 MFD.£10%,
J soovoc

W

DIFILM® ORANGE DROP®
Dipped Tubular Capacitors

DIFILM® BLACK BEAUTY®
Molded Tubular Capacitors

The world's most humidity-resistant molded capac- A "‘must” for applications where only radial-lead

itors. Tough, protective outer case of non-flamma-
ble molded phenolic . . . cannot be damaged in
handling or installation. Black Beauty Capacitors
will withstand the hottest temperatures to be
found in any TV or radio set, even in the most
humid climates.

For complete listings, get your copy of Catalog C-617 from your
Sprague distributor, or write to Sprague Products Company,
Marshali Street, North Adams, Massachusetts 01247

capacitors will fit . . . the perfect reptacement for
dipped capacitors now used in many leading TV
sets. Double-dipped in rugged epoxy resin for posi-
tive protection against extreme heat and humidity.
No other dipped tubular capacitor can match
Sprague Orange Drops!

WORLD’S LARGEST MANUFACTURER OF CAPACITORS

24 PF REPORTER/ July, 1967

THE MARK OF RELIABILITY
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COMPLETE TUNER
OVERHAUL

ALL MAKES —
ONE PRICE

news of the servicing industry
SETEE—————ce e s e

ALL LABOR
AND PARTS

(EXCEPT TUBES
& TRANSISTORS)*

Development Programs

The industry is becoming acutely aware that a short-
age of trained technicians exists. The solutions to the
problem are as varied and numerous as the solution
seekers. One thing is apparent, however. Few com-
panies and organizations are content to sit and “let
George do it.” Everyone is busy, there is free contact
among the various groups, and positive programs are
being launched. This is refreshing.

We have previously mentioned some of these pro-
grams. Here are some new ones:

Admiral’s National Service Division, announced that
a record 6,250 service technicians attended Admiral
electronics service clinics during the 1967 model year.

The training schools will help alleviate the shortage
of trained television technicians caused in part by the
sharp increase in color TV set sales during the past 2
years. Many of these training schools were held at
distributor service centers throughout the country. Most
of the seminars were headed by the company’s field
engineers or graduates of the Admiral Electronic Scrv-
ice Training Center (AESTC).

The training seminars and AESTC make up only a
small part of Admiral’s commitment to quality cus-
tomer service. For cxampe, to expedite service, Ad-
miral maintains a spare parts inventory valued in the
millions of dollars. This does not include the inventory
at distributor locations.

In addition, more than 1-Y2 million pieces of service
literature were distributed during the 1967 model year.
Instructional textbooks, color slides, and other teach-
ing aids also have been prepared by the Service Divi-
sion, supplementing the AESTC program.

The Electronic Industries Association’s Service Com-
mittee has launched a long-term program in the areas
of recruiting, training, and upgrading the electronics
technicians needed in ever increasing numbers by con-

3.58

COLOR TUNERS i 5%

Uy TRANSISTOR

Simply send us the defective tuner comgiete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expe-tly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for 90 days.

UV combination tuner must be single chassis type; dismantle
tandem UHF and VHF tuners and send in the defective unit
only.

Exact Replacements are available for tuners unfit fcr over-
haul. As low as $12.95 exchange. (Replacements are new or
rebuilt.)

And remember—for over a decade Castle has been the leader
in this specialized field . . . your assurance of the sest in
TV tuner overhauling.

Pioneers of TV Tumet Overhauling

CASTLE

TV TUNER SERVICE, INC.

MAIN PLANT: 5701 N. Western Ave., Chicago 45, lllinos
EAST: 41-90 Vernon Bivd., Long sland City 1, N.Y.
CANADA: 136 Main Street, Toronto 13, Ontario

*Major Parts are anditicral o Canidla
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elded fuseholders

For use where fuse and fuseholder could pick up radio
freguency radiation which interferes with circuit contuin-
ing fuseholdér — or other nearby circuits.

Fuseholder aceomplishes both shielding and grounding.

Avutlable to take two sizes of fuses — )4 x 114” and
14 %1% fuses,

Meots performance specifications of both MIL-I-6121D
and MIL-F-18207B,

INSIST ON

1 UssTauALITY |

BUSSMANN MFG. DIVISION, McGraw-Edison Co., ST. LOUIS, MO, 63107

BUSS:
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sumer electronic product retailers and scrvicers.

The “EIA Service Technician Development Program™
embodies the latest phase in the association’s long-
standing etfort to provide adequate service support for
the increasingly numerous and complex products of the
consumer electronics industry.

The Service Committee set forth a series of action
areas for what is conceived as a long-term, well-fi-
nanced, and continuous activity. The areas are:

1. Career guidance by means of brochures, films,
exhibits, lectures, and every other form of effective
communication to make potential service personnel
and the people who counsel them in the schools aware
of the carcer opportunities awaiting them in the elec-
tronics service field.

2. Vocational education upgrading to bring elec-
tronics vocational education in this country up to the
level of sophistication demanded by tke revolutionary
technology today transtorming consumer electronics—
via teacher institutes, correspondence courses, bulletins,
scholarships, etc.

3. Coordination with the service activities of manu-
facturers, distributors. dealers, and other interested
industry groups.

EIA activity in the service field goes back to the
origins of the Service Committee, which for three dec-
ades has encouraged and sponsored service technician
recruitment and training. Six basic laboratory manuals
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in clectricity and clectronics and three volumes on
“Advanced Scrvicing Techniques.”™ published by the
committee, are in wide use in schools throughout the
country. In addition. EIA’s Educational Coordinating
Committee  has maintained close touch with other
educational groups and its popular brochure on careers
in electronics was recently issued in a revised edition.

NEA Recognizes Washington Technicians

At NEA's May 7th Board of Directors Meeting. a
resolution was passed giving those technicians previous-
ly certified by the Washington State Electronics Coun-
cil as “Certified Electronics Specialist™ equal status to
those technicians who are now recognized in 13 other
states as NEA Certified Electronic Technicians, The
Washington State group recently adopted the NEA
Cecrtification Program’s technical and theory test as their
official test.

Changes Name

Viking Industries Inc. of Hoboken. N. J.. a leading
manufacturer of cable and electronic equipment for
the CATV industry, changed its name to Vikoa In-
corporated.

In announcing the name change, Exccutive Vice
President Ted Baum said: “We changed our name to
avoid confusion with other companies using the name
Viking. Our rapid growth during the last two vears has

T T e ——

SUB-
MINIATURE

PIGTAIL FUSES

BODY SIZE ONLY .145 x .300 INCHES

For use on minjaturized de-
vices, or an giganiic space
tight multi-cireuit electronic
Aevices,

Glass tube construclion pers
mils visual inspection of ele-

megt 1
Smallest fuses availahile with i }

wide ampere range. Twenty-

threeampera sizes from 1 /100 VISUAL
thru 15 amps. INDICATING
Hermetically sealed for pot-
ting witheut danger of saafing
metarizl aftecting operation. ‘

Telius what

Extramaly high resistance to
shock er vitration. Operate
without extenor venteng.

o nged or -,
Wrirs for BUISE
Bulatin 5F8,

INSIST ON

rBUSs QUALIT |

BUSSMANN MFG. DIVISION, McGraw Edison Ca., 5L Louls, Ma. 3107




FUSETR

dual-element FUSES

oSlow blowing" fuses prevent needless outages by not
opening on harmiess overloads—yet provide safe, bro-
tection against short-circuits or dangerous overloads.

Write for BUSS Bulletin SFB A
INSIST ON
US {

BUSSMANN MFG. DIVISION, McGraw Edison Co., St. Louis, Mo, 63107

Fuseholders of Un

made us acutely aware of this problem.”

The company was originally incorporated as REGO
Insulated Wire Corp in 1960. Later, when emphasis
shifted from wire products to include active clectronic
equipment, the name was changed to Viking Industries.

Fifth Award

For the fifth straight year, Zenith has received the
National Alliance of Television and Electronics Service
Association’s “Friend of Independent Service” Award.
Zenith is the only TV receiver manufacturer to be
chosen five times for this recognition by NATESA.

Check SBA

Independent retailers who have sought space in shop-
ping center complexes only to learn that their financial
standing was not sufficient to meet the leasc require-
ments should contact their nearest branch office of the
Small Business Administration, the National Federation
of Independent Business advises.

Under a recent ruling the SBA will under certain con-
ditions guarantee such leases generally for not less than
five years nor more than 20. The business must put in
escrow with the agency a sum equal to one-fourth of a
year’s minimum rental. A service charge of not more
than 2-4 % of the yearly rent will also be required.

Circle 9 on literature card

Mergers & Expensions

Formation of Mitsumi-Cinch in Tokyo, Japan, as a
joint venture of United-Carr Incorporated and Mitsumi
Electronic Products was announced by Cinch Manufac-
turing Company.

Under terms of the agreement between Mitsumi and
United-Carr Incorporated, parent company of Cinch,
Mitsumi-Cinch will produce and distribute Cinch elec-
tronic components.

Cinch recently opened one of the most modern,
efficient electronic components plants in the nation.
The plant, which includes 100,000 square feet of man-
ufacturing space, provides Cinch with its fourth produc-
tion facility for the company’s line of electronic con-
nectors, sockets, terminal boards, etc. Cinch also
opened another new plant in Elk Grove Village, I, in
late May.

Electro-Voice, Incorporated and Gulton Industries,
Incorporated reached agreement in principle on the
acquisition of Electro-Voice by Gulton Industries.

The transaction is subject to the execution of a de-
tailed agreement, to the approval of the directors of
both companies, to the approval of the stockholders of
Electro-Voice with respect to the entire transaction, and
to the approval of the stockholders of Gulton with re-
spect to the authorization of a new preferred stock. It
is presently contemplated that the transaction will be
completed in July of this year.

Screw type
slotted knob that
fs recessed in
holder body and

U0 SAVER

Panel Mounted
et Fuseholders

Fuseholder only 15
inches long, extends just
29% inch behind front
of panel. Takes ¥ x 114
inch fuses. Holder rated
at 15 ampere for any
voltage up to 250.

Screw type

knob designed

for easy gripping,
even with

gloves. Has a
“break-away’’
test prod hole

in knob.

Write for BUSS Bulletin SFH-10

INSIST ON
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High-level chroma
demodulation, as employed
by Zenith, eliminates the
need for a G-Y demodulator
and color difference
amplifiers.

introduction

We have experienced the evolu-
tion of the black and white TV
from the complicated and costly
device of some twenty years ago
to the compact. inexpensive and
greatly simplified set of today. Now
we can cxpect the designers of col-
or sets to continue this evolutionary
trend. Even now, color TV design
has progressed to the extent that a
great number of models of excel-
lent design are available at a mod-
erate cost. The purchaser of today’s
color set is assured of getting a
product that will give him years of
satisfactory performance with a
minimum of maintenance expense.

Never-the-less, we can expect
even further refinements as design-
ers strive for greater reliability and
simplicity, thus providing a “better
product at less cost”. One area of
development is in chroma demodu-
lators.

The Sheet-Beam Tube

One of the recent developments
in chroma demodulation is the
sheet-beam demodulator. The
“heart” of this high-level demodu-
lator is the pair of 6JH8 ‘‘sheet-
beam” tubes which were developed
specifically for this circuit. Fig.
1 shows the basing diagram and a
cross sectional drawing of this tube.

28 PF REPORTER/July, 1967

By CARL MOELLER

The 6JH8 has two plates and a
pair of balanced deflectors to direct
the electron flow to either of these
plates. After leaving the cathode,
the electron beam is controlled in
magnitude by the control grid as in
a conventional pentode. The focus
electrode then shapes the space
charge into a beam or sheet which
is accelerated by the accelerating
electrode. Passing into the region
of their influence, this beam is di-
rected to one or the other of the
plates, depending on the instanta-
neous potentials of the deflectors.

IKIERNAL 5H [ELD
{SUPFRESS DRI

. CONTROL
FEFLECTOR o GHID

FOUS

PLATE " ELECTRODE

ACCELFRATOR " CATHODE

Fig. 1. 6JH8 cross-section and base.

Consider this tube under condi-
tions such that the two deflectors
are at equal potential and a sine-
wave signal is applied to the control
grid. Since the beam splits equally
between the two plates under these
conditions, the signals at the plates
are equal in amplitude and phase,
and, of course, 180 degrees out of
phase with the grid voltage. Gain
is achieved as in a conventional
pentode.

Now assume a constant voltage
applied to the control grid and a
sine-wave signal applied in “push-
pull” to the deflectors. When the
left-hand deflector is negative, the
electron sheet is directed to the
right-hand plate and away from
the left-hand plate. This causes the
left plate to swing positive while
the right plate swings negative.
Thus the plate signals are 180 de-
grees out of phase with the deflec-
tor signals and also with each other.
Gain is realized because a small
deflector signal can control a re-
latively large plate current and thus
produce large voltage variations
across the plate load impedances.
Since a small portion of the actual
signal applied to the deflectors is
sufficient to direct all the sheet
electrons to one plate, the circuit
should be considered as a gate in-
stead of an amplifier,



Phase Relations

Consider the time when the left-
hand plate is gated ON by its de-
flector. The voltage at the plate will
be controlled by the instantaneous
control grid voltage. If this voltage
is a sinc-wave of constant ampli-
tude, the plate voltage becomes a
function of the phasec angle of the
erid voltage with reference to the
deflector sine-wave. (The deflector
voltage at the left-hand  deflector
is the referance phase throughout
this discussion). If the grid signal
is in phase and both are positive,
the instantaneous plate voltage 1is
minimum. Conversely, if the grid
signal is 180 degrees out of phase,
the plate voltage will swing in a
positive direction. During the half-
cycle when the deflector is negative,
no plate current flows. For phase
relations other than these, the plate

5
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Fig. 2. Phase Detector Wave-forms

signal will vary between its limits.

If we consider once more the
time when the left-hand plate is
gated ON, but assume a control-
erid voltage of constant phase that
is changing in amplitude; we will
sce that the plate voltage swings
with the grid voltage as bcfore.
However, if we examine the two
halves of the tube, we find that
although the muagnitude of the plate
signals depends on the magnitude
of the grid signal, the difference in
magnitude of the plate signals de-
pends on the phase of the grid
signal.

From Fig. 2, we find that the
requircments for one hall of a
chroma demodulator are fulfilled.
The 3.58MHz oscillator signal is
applied to the deflectors in push-
pull and the chroma signal is im-
pressed on the control grid. For
example, if the chroma signal is
180 degrees out of phase with the

reference, the plate will swing in
a positive direction. If this positive-
going voltage is applied to the red
gun of a CRT, red is produced in
the raster. The amplitude of this
signal applied to the demodulator
arid controls the magnitude of the
platc swing and ultimately deter-
mines the degree of saturation of
the red light viewed on the CRT.

Demodulation

Fig. 3 is a simplified schematic
diagram of the sheet-beam demodu-
lator with pertinent waveforms.
The 3.58MHz filters located in
cach of the plate circuits have been
deleted for the purpose of clarity.
The function of these filters is to
remove the 3.58MHz ripple and
reduce the rectified outputs of the
tubes to voltages which vary about
the plate voltage. Their magnitudes,

e Please turn to page 61
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THERMISTORS
and
VARISTORS

IV
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Circuit designers have at their dis-
posal several “self-variable™ resistors
for use as automatic control devices.
These devices change resistance in
response to some phenomenon ap-
plied to them. Thus, the magneto-
resistor responds to a magnetic field,
the photoresistor to light rays, the
varistor to voltage, the currector to
current, and the thermistor to tem-
perature. Of these, the thermistor
and varistor are found most often in
TV receivers.

Thermistors

All resistors are temperature sen-
sitive to some extent, usually show-
ing lower resistance when hot than
when cold. But the thermistor (the
name comes from “thermally sensi-
tive resistor™) exhibits this effect to
a more pronounced degree. Actu-
ally, temperature sensitivity has
been designed into the thermistor,
One type of thermistor has a positive
temperature coefficient (its hot re-
sistance is higher than its cold resist-
ance); the other type has a negative
temperature coefficient (its hot re-
sistance is lower than its cold re-
sistance).

Thermistors are available in a
wide variety of nominal resistances,
power dissipations, and positive or
negative temperature coefficient
values. Depending upon type and in-
tended application, they are usu-
ally made from metallic oxides,
semiconductors, or ceramics and
are supplied in rod, disc, bead, or
washer shapes. Table [ lists some
common hot and cold resistance
values for typical thermistors (or

TABLE 1
Typical Thermistor Resistance

Resistance (in ohms)

HOT COLD
0.1 7500
0.18 30,000
0.24 820
0.51 15.000
0.60 5100
3.8 75
9 600
11 60
20 250
31 260
40 375
43 600
50 150
75 950

thermistor-like  control
used in TV receivers.
In a great many practical cascs.
circuit resistance may be stabilized
by inserting the correct thermistor
—a relatively simple step. For ex-
ample. the cold resistance of a
particular circuit may be so low
that excessive current flows and
may damage the circuit when the
power is first switched on. But as
the circuit warms up, its resistance
increases to a safe value—often too
late to forestall component damage.
This circuit has a positive tempera-
ture coeflicient of resistance which
may be expressed as an increase
of so many ohms-per-ohm of nomi-
nal resistance-per-degree centigrade
(ohms/ohm/°C). If a suitable
thermistor having the same numeri-
cal coefficient, but in the negative
direction (a decrease in resistance
equal to the same number of ohms/
ohm/°C), is properly connected in
the circuit, its negative coefficient
will cancel the circuit’s positive
coefficient. and the net circuit re-
sistance will remain the same under
hot and cold conditions. This cor-
rection is automatic and fast.

resistors)

Thermistors in Filament Strings

Onc such circuit, in which the
thermistor provides automatic, pro-
tective adjustment of current, is the
series-filament string found in many
TV receivers. Here, the filaments
of the tubes have low cold resis-
tance and if unprotected, will draw
excessive current for a short time
after the set is first turned on. This
can destroy a tube, and will always
shorten tube life. The correct ther-
mistor. installed in the circuit. limits
the initial current to a safe value
and gradually increases the current
as the filaments warm up and in-
crease in resistance.

Fig. | shows the basic arrange-
ment  for thermistor control of
series-filament current. Here, a neg-
ative temperature-cofficient  ther-
mistor. R1. is connected in series
with the power input and the series
string of filaments (VI1, V2, V3,
V4. ...Vn). A common tempera-
turc-dependent resistance range for
such a thermistor is 145 ohms cold
and 40 ohms hot. In this circuit,
the hot voltage drop across the
thermistor, plus the sum of the hot



voltage drops across the filaments.
must cqual the power-line voltage
(usuallv assumed to be 117 volts).
Tn other words, the thernvistor s
the only dropping resistor in the
string. However, when the sum of
the lilament voltages is significantly
lower than the line voltage, and the
hot resistance of the thermistor is
not sufficient to drop the excessive
line voltage, a fixed resistor must
be connected in series with the
thermistor to provide the additional
voltage drop. This added resistor
is represented by R2.

Series-filament circuits are often
split into scparate legs when (1)
the sum of the filament voltages is
higher than the line voltage; (2)
two different filaments must be
grounded because of hum problems,
RF considerations, or coupling
problems; or (3) more effective
regulation is obtained if the fila-
ments arc controlled in smaller
groups rather than in the full string.
A circuit of this type having two
legs (A and B) is shown in Fig.
2. Here, thermistor R1 controls the
filaments (VI1A, V2A. V3A
VnA) in Leg A; and thermistor R3
controls those in Leg B (VIB, V2B,
V3B ... VnB). Since the legs are
in parallel with cach other and with
the power line, the total voltage
drop across cach leg must equal
the line voltage. This means that
each thermistor must reduce the
line voltage to the sum of the hot
voltage drops of the filaments in the
leg in which it is employed (RI
drops the line voltage to El in Leg
A, and R3 drops it to E2 in Leg
B). When E! or E2 is significantly
lower than the line voltage and the
corresponding thermistor is unable
to supply the required voltage drop
a fixed resistor (R2 and R4) must
be inserted to provide thc extra
drop. Observe that the filaments of
two tubes (VnA and VnB) in this
circuit may be grounded at a com-
mon point (X) when each of these
tubes is hum prone or sensitive to
RF pickup.

In some receivers, notably those
using tubes with ruggedized fila-
ments, automatic control of the se-
ries-filament current is not required.
However, when a pilot lamp is used
in such a circuit, the more fragile
filament of the lamp is casily
burned out by the initial surge of

POWER jﬁh@_»
INPUT

s %\ ON-OFF

. TORECTIFIER/VOLTAGE MULTIPLIER

DO ®®
e AN A A__A
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Fig. 1. Thermistor-controlied series filaments.
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A

_ 5 TO RECTIFIER/VOLTAGE MULTIPLIER

ofofcicle

\, ’

Fig. 2. Split filament circuit with dual thermistor control.
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olelo
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Fig. 3. Pilot lamp circuit protected by thermistor.

heavy current. Therefore, a ther-
mistor is used just for lamp protec-
tion. This arrangement is shown in
Fig. 3. The pilot lamp, in series
with thermistor R, is connected
across one half of dropping resis-
tor R2.Thus, the thermistor controls
current through the lamp. Current
through the filaments (V2, V3 . ..
Vn), which requires no control,
fltows through resistor R2. This ap-
plication also uses the nonlinear
volt/ampere characteristic of the
thermistor: As the apptlied voltage
is increased. thermistor current in-
crcases only a small amount up to
a certain critical voltage.

Thermistors in Deflection Circuits

As the resistance of the wire In
the coils of the vertical deflcction
yoke changes with temperature, the
height and vertical lincarity of the
picture change accordingly. With-
out some form of compensation.
this can causc severe changes in the
size and quality of the picture.

Fig. 4 shows a thermistar con-
nected in scries with the vertical
deflection coils to kcep the resis-
tance of the detlection system (and
thus, the picture condition) con-
stant. In this arrangement. R2 is
a thermistor properly chosen with
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Fig. 4. Thermistor connected in series with deflection coils.
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Fig. 5. Thermistor employed in vertical oscillator circuit.
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Fig. 6. VDR in deflection circuit of RCA CTC12 chassis.

respect to the hot and cold resis-
tance and current values of coils
L1 and L2. The thermistor is
mounted inside one of the coils so
that it experiences the same tem-
perature variations as the coils.
Conventional  damping  resistors
(R1 and R3) shunt the coils to
prevent ringing.  Occasionally, the
thermistor is connected in parallel
with the coil, or in series with one
of the damping resistors.

In Fig. 5, the thermistor (R3)
is inserted in series with the B+
linc and the plate load resistor of
the vertical oscillator tube (V1).
The oscillator output signal is de-
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vcloped across R1, R2, and R3.
The thermistor is mounted inside
one of the coils of the vertical
deflection yoke. If the deflection
circuit is uncompensated (no ther-
mistor), the picture shrinks verti-
cally as the recciver warms up. This
is because the hot resistance of the
coils is less than the cold resistance.
However, in the circuit in Fig. 5.
the low hot resistance of the ther-
mistor causes the DC plate voltage
of the vertical oscillator to increase,
producing a corresponding increase
in the oscillator output signal, which
is applied to the grid of the vertical
output tube. This, in turn, provides
a proportional increase in the verti-

cal deflection and maintains con-
stant height and linearity.

Servicing Thermistors

All types of thermally sensitive
resistors, whether they are called
thermistors or some trade name,
are critical components because
they must satisfy a given set of
interrelated operating conditions—
cold resistance, hot resistance, max-
imum current. power dissipation,
and temperature cocfficient (magni-
tude and polarity). This means that
a defective thermistor demands an
exact replacement, one which is
identical not only in electrical rat-
ings, but also (usually) in size and
shape.

Replace a defective thermistor
only after the cause of the failure
has been determined and corrected.
Some possible troubles are a
grounded thermistor, intermediate
ground in the filament string, and
mechanical damage of the thermis-
tor. Ordinarily, thermistors are rug-
ged for their size and ratings and
often will outlast the scts in which
they are installed.

Varistors

A varistor (thc name comes from
“variable resistor”) changes its re-
sistance in accordance with voltage.
The higher the voltage applied to
a varistor, the lower the resistance.
It is this action which gives the
varistor its more common namc,
voltage-dependent resistor or VDR.

Like thermistors.  varistors are
available in a wide variety of values
of nominal resistance, power dis-
sipation, and in the case of varis-
tors, resistance-versus-voltage coef-
ficient. They are made from ceramic
or semiconductor materials and are
also supplied in rod, disc, wafer, or
washcer shapes. The VDR’s found
in TV receivers usually resemble
conventional resistors.

Table 2 shows the voltage/resist-
ance relation for one particular
type of VDR. The resistance is
“nonohmic,” that is, it does not
vary according to Ohm’s law (R =
E/I), but is proportional to some
power of the applied voltage (the
exponent indicating this power de-
pends upon the VDR composition
and design). Note from Table 2
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TABLE 2
Typical VDR Voltage/Resistance
Voltage  Resistance
(volts) (ohms)
20 10 Meg
30 3.75 Meg
40 2 Meg
50 1.67 Meg
60 I Meg
80 533K
100 333K
150 150K
200 50K

that the resistance decreases non-
linearly from 10 megohms to 50K
ohms as the voltage is increased
from 20 volts to 200 volts (in this

instance, a voltage change of 10 to
I produces a resistance change of
200 to 1).

VDR’s in Deflection Circuits

There are many places in a TV
circuit where VDR’s might be used
for amplitude stabilization or sup-
ply voltage regulation. At present,
they are found in the vertical deflec-
tion circuit of some color receivers.

Fig. 6 shows this application of
a VDR in an RCA CTCI12 chassis.
Here, the VDR (R12) provides
automatic gain control for stabi-
lizing the circuit against variations
in tube gain, supply voltages, and
components. In this instance, the
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VDR is connected in the grid cir-
cuit of the vertical output tube and
controls the bias of this stage. How-
ever, it is also connected (through
R6 and an RC filter) to the grid
of the vertical oscillator (V1A);
thus, it also controls the bias of this
stage.

A high-amplitude vertical pulse
(from whatever cause), coupled
from the vertical output trans-
former and V1B through capacitor
C3, decreases the resistance of
R12. This, in turn, decreases the
positive voltage between the grid
of VIB and ground. At the same
time, this causes the negative grid
bias of V1B to increase. This action
decreases the gain of VIB and re-
duces the vertical pulse amplitude.
Meanwhile, the output of the ver-
tical oscillator (V1A) is decreased
proportionately, since the VDR
also acts on the grid of that tube,
as mentioned previously.

Thus, with the automatic control
provided by the VDR, the raster
height remains independent of the
line voltage and of variations due
to gain changes (tube and stage
generated) over a wide range.
Therefore, the height remains con-
stant during warmup of the set.

Servicing VDR’s

Like thermistors, VDR's are crit-
ical components. A resistor which
has a different resistance for each
value of applied voltage, and a
different  resistance-versus-voltage
curve for each stock type is indeed
critical. This means simply that a
defective VDR demands an exact
replacement.

In the line with the aforemen-
tioned servicing practice, replace a
damaged VDR only after determin-
ing the cause of failure and then
correcting it. Some possible troubles
are voltage overload, shorted re-
sistors (such as R7, RS, or R11),
excessive heat from other com-
ponents, and mechanical damage
of the VDR. A

MOVING?
Don’t lose touch . . .
RECEIVE PFR AS USUAL
(INCLUDE OLD AND NEW ADDRESS)

PF REPORTER
CIRCULATION DEPT.
4300 W, 62nd St.,
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by Ellsworth Ladyman

The function of the horizontal
and vertical sweep sections of a
television receiver is to initiate and
control deflection voltages to re-
produce sweep in accordance with
the transmitted signal. The oscil-
lators of these circuits are controlled
by sync signals that are transmitted
as part of the composite video sig-
nal. The sync pulses must be re-
moved from the video signal and
delivered to the oscillator grids at
the correct amplitude and polarity,
if the receiver is going to reproduce
“a picture” in synchronization with
the transmitted signal. The removal
of the sync pulses and their sub-
sequent coupling to the oscillator
grids is the function of the sync
separator, vertical sync coupling,
and horizontal sync coupling cir-
cuits.

Sync Separator

Operation of the sync separator
is simple, although modern day re-
ceiver schematics can present a
complex view of the circuit to a
beginning service technician. The
sync separator is usually combined
with another stage in a dual pur-
pose tube; the other stage can be
located in various other circuits
such as: sound. AGC, video, etc.
The other half of the 6GH8 sync
separator stage in Fig. 1 happens to
be a sound IF stage.

Circuit theory is very simple; the
tube is biased to the point that con-

Thoroughly understanding the
operation of a circuit i8 half the
servicing battle. Combine the
understanding with proven
troubleshooting techniques and
you've won. Sync circuits are no
exception—read on and be a winner.

SYNGC

From Video To Oscillators

duction will not occur on signal
voltages below the sync level. There-
fore, the tube is cut off during video
signals and conducts during sync
signals. Only the sync pulses are
present in the output circuit. Effec-
tively, the stage acts to “clip” the
sync pulses from the video signal
and is sometimes referred to as “a
sync clipper.”

The signal now present in the
output circuit is composed of verti-
cal sync pulses, horizontal sync
pulses, and equalizing pulses. Seg-
regation of these pulses is accom-
plished by a form of “filtering”;
circuit action of these networks is
as follows:

Vertical Sync Coupling

Vertical sync pulses of 60 Hertz
must be separated from the hori-
zontal sync pulses, which have a
repetition rate of 15,750 Hertz. This
is an RC time constant circuit with
the values of the components chosen
to make the time constant long com-
pared to the duration of the hori-
zontal sync pulses.

The time constant of a vertical
integrator is 45 microseconds, the
duration of the horizontal sync
pulses is 5 microseconds, and the
duration of the equalizing pulses is
2.5 microseconds. When a signal
comprised of vertical sync pulses,
horizontal sync pulses, and equaliz-
ing pulses is applied to a vertical
integrator circuit, the following ac-

tion takes place. (See Fig. 2)

1. The horizontal sync pulses,
lasting only 5 microseconds,
cause the capacitor to charge
slightly, then discharge rapid-
ly through the resistor (point
A, Fig. 2)

2. Equalizing pulses with a du-
ration of 2.5 microseconds
cause the capacitor to charge
approximately one - half as
much as the horizontal pulses
did, then discharge rapidly
through the resistor. The ca-
pacitor charge and discharge
caused by equalizing pulses
is almost negligible (see point
B, Fig. 2)

3. Vertical sync pulses have a
duration of 190.5 microsec-
onds, allowing the capacitor
ample time to charge to the
peak value of the signal volt-
age. When the first vertical
pulse is applied to the circuit
the capacitor charges. At the
end of the first pulse, this
charge starts to leak off
through the resistor but, due
to the short time interval be-
tween pulses, the discharge of
the capacitor is negligible.
The succession of vertical
pulses charges the capacitor
to the amplitude of the in-
coming sync pulses. At the
end of the series of vertical
pulses, the capacitor starts to
discharge through the resis-
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Customers wear out the Yellow Pages
getting to Jackson’s

w

“I!

(o,

ve had nothing but success with the Yellow Pages,” says Russell Jackson, owner, Jackson’s Radio

& Television Service, Philadelphia, Pa. “Our ad there not only identifies us as reliable and established, but also
serves as a reference for customers we've served in the past. I've faund they turn to the Yellow Pages when

they've forgotten our phone numoer or ag-
dress. That's more important than anythirg
else. Even after people have been recom-
mended to call us, they still look us up in the
Yellow Pages. The phone numbers in our ad
ring regularly for service or information.”
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36 PF REPORTER/ July, 1967

“SERVING THE PUBLIC OVER 35 (EARS” R o

[ J A cu_s o N ‘s “dis Master’s Voice”
Bl RADIO E TV SERVICE f
|' COLOR : W:RePAIR |
4 TELEVISICN ¢ Al makes [

[ ALL MAKES SERVBCED (- s
7 TRuCks To | 24

TS | e
w& Kingsley 5-1775 Olyrpic
T ROTAY of trimsien MMCKSCHN'S RACIO & TELEVISION SERVICE e TaLaViSiON

“715 SOUTH ST.

Today's customers wear out the Yellow Pages irstead of themselves. This ac. under TELEVISION
SERVICING, leads them to lacksen's. Call your Yellow Pages mar to plan your program. Find him
in the Yellow Pages under ADVERTISING — DIRECTORY & GUIDE.




*SNVALLNO “ZIYOH NO ONIGNIM J9Y O} b

39V110A NOSI¥YIW0) =
HLOOIMYS HLIM T

35TNd INAS ININIGWOD

40 LINSTY WHOSIAYM H

I

- » 3S1MNd YIAIN J9V

|

/g 1112412 YOLv93¥93S
ll\ TYINOZI¥OH 40 1Nd1N0
ERY|

Nove Lv

=
1 |

o——% (—-—{ll-
11— +

b ke veHO9u WSSV HO \

"3S0 “Z!¥0H "dWV 94V “ZI¥0H E.\,

i

<<< | 1112319
YOLvIIN3¥333ia

i
I
—

JIATT ONAS MOT38 LONANOD 10N
TItM 3801 440-10J OL 43SvVi8

1anm onas === Ml
7

|
1
|
|
|
|
|
%99 | H0-DivL vz
| ONAS ZI¥OH
, ' =
|||||| J I
8 .
bouz 2 Y UY1d AN
6

= Q10H "1¥3A
baugz
IZis ..Em>v_wH | Z = = |
. __ ._1‘ H H ! ' 3SIONOL
° ; . ) yd gzz
o V8MVY92N ~ oL @0 == a0 i -

1INW °LH3A I “ _

| | i

| i

+

Ao W pjuigot AOZT
4 N, 31124 0SS NI LyIA

[

NOEY
1s008 Bowg T

9
0098 w i

"ok R ST T

|

il

=

woo”

| —
‘,\
L

= g L 8HO9 1 Ay
%) i y ! , \ vo0e8 | & z d3S INAS
100 *L3A -

1n0 03a1A OL

/"

100 H
£el " 0Z2Z 6€00
vid Y A _||
N0 "LY3IA L

HOLYHIILNI PIE / YO1VY9IIING ¥ST (QIAOWIY TIATT INAS

357Nd "dW0J JOLYH93INI puZ M0138 NOKLYWHOINI TiV)
ONAS “Ld3A INdiN0 YOLYYVdIS INAS

E
<
\
j

37

July, 1967/ PF REPORTER

Fig. 1. Sync separator is ¥2 of 6GH8 triode-pentode.
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. ETFECT OF ECUALITING PULSES AFTER VERT IGAL PLILSES

Fig. 2. Breakdown of the vertical integrator.

tor. During the discharge
period, 6 equalizing pulses
are applied to the circuit, but
due to their short duration
(2.5 microseconds), they
cannot hold the charge on the
capacitor. Their effect is evi-
dent as a series of little
“blips”™ on the downward
slope of the integrator output
waveform (sce point D, Fig.
2).

With reference to Fig. 2, it is
evident that the horizontal and
equalizing pulses have very little
effect on the vertical integrator and
are effectively “filtered out” of the
vertical signal. Adding or cascading
integrator circuits results in im-
proved wave-shaping with better
and more positive control of the
vertical oscillator. The output of
the final integrator (Fig. 1) is ap-
plied to the vertical oscillator.

Horizontal Sync Coupling

Vertical, horizontal, and equaliz-
ing pulses are also present at the
horizontal sync take-off, point. The
horizontal segregator  (differentia-
tor) works much in the same man-
ner as the vertical integrator, differ-

. EFFECT OF HORESOMTAL FULSES 08 TIME CONSTART LINTLGRATORI
. EFFECT GIF EQUALLE ING FULSES DN TEME CONSTANT [INTEGRATOR)
. EFFECT OF VERTICAL PULSES Ok TIME CONSTART [INTEGRATOR1

T

B o .J\

iim e iaiyal

ing slightly in configuration (see
Fig. 3). The time constant of the
horizontal differentiator is one mi-
cro-second and the duration of the
horizontal sync pulse is five micro-
seconds; consequently the capacitor
has ample time to charge to the am-
plitude of the applied signal pulse.

When a horizontal sync pulse is
applied to the differentiator circuit,
the capacitor charges rapidly; at the
end of the charging period, it dis-
charges rapidly through the resistor.
The voltage across the resistor ap-
pears as a positive pulse during the
rise time of the horizontal pulse
(capacitor charge time) and as a
negative pulse during the discharge
period (sec Fig. 3).

Equalizing pulses last for 2.5
microseconds and also charge the
capacitor to the peak value of the
applied signal pulse. The shorter du-
ration of the equalizing pulses causes
a much more rapid charge and dis-
charge sequence then did the hori-
zontal pulses and produces twice as
many positive and negative going
pulses across the resistor.

Vertical sync pulses charge the
capacitor very rapidly and produce
a positive pulse across the resistor.
The long duration of the vertical

Latest Tube Test Data for
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Supplements latest Model 658 and 648 Roll Charts

Model 658 Model 648

Circuit Grid Heater Plate
Type | Sec. Heater H&K P&G Plate Test Current Fil. D E Test
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Fig. 3. Breakdown of the horizontal segregator.

pulse sustains this charge on the
capacitor until the pulse ends. The
capacitor then discharges rapidly
through the resistor producing a
negative pulse across it correspond-
ing to the capacitor discharge time.
Each succeeding vertical pulse has a
similar effect on the differentiator.

The output of the differentiating
circuit is composed of differentiated
vertical, horizontal, and equalizing
pulses. This output is then applied
to the horizontal circuit. However,
only those pulses (horizontal sync
pulses) occurring at the horizontal
frequency rate affect the triggering
of the horizontal oscillator. Hori-
zontal pulses also occur during ver-
tical blanking; therefore, the hori-
zontal oscillator does not fall out of
sync during that time.

Next in line in the horizontal sync
path is the horizontal phase de-
tector. In modern day receivers the
circuit illustrated in Fig. 1 is widely
used. Two signal voltages are ap-
plied to the diodes X1 and X2. One
of these signal voltages is the dif-
ferentiator output, the other signal
is received from the horizontal out-
put circuit. The signal received from
the horizontal output is compared to
the signal from the sync separator.
When these signals are equal in
phase and amplitude, diodes XI,
and X2 conduct equally. These rec-
tificd voltage pulses (output of X1
and X2) are then appliced to a hori-
zontal AFC amplifier tube across a
low-pass filter nctwork which re-
moves any residual AC components
in the signal. However, if the hor-
izontal oscillator tries to drift off
frequency. the comparison voltage
pulse changes in shape and ampli-
tude and causes one diode to con-
duct either more or less than the
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other. This will result in a change
in the signal pulses to the oscillator
grid. If the oscillator tends to run
slower, the resultant correcting
voltage at the output of the diodes
will become more positive, while a
more negative voltage results from
the oscillator tending to run too fast.

Servicing Procedures

Most problems encountered by
service technicians when confronted
with faulty sync systems are in iso-
lating the defect to a specific section.
One of the quickest and easiest
methods is by signal tracing with
an oscilloscope. Once the symptom
has been traced to a particular sec-
tion (sync, AGC, video, etc.) the
scope, used in conjunction with a
VTVM, quickly isolates the defec-
tive component.

Sync Separator

Remembering that the sync sep-
arator is in the signal path and must
act upon the signal to remove the
video component, an analysis of the
waveform at the sync separator in-
put should be made. This will
ascertain that the signal is being
delivered from the video output cir-
cuit and either eliminate the pre-
ceeding circuits (video, IF’s, and
RF) or make them suspect. Should
the signal at the sync separator grid
be weak or distorted, check for
gassy or low emission tubes and
open coupling or shorted bypass ca-
pacitors in the video strip. Such
unlikely defects as an open winding
in a tuner balun transformer have
been known to cause unstable sync.

The next point to check is the
sync separator plate. The function
of the sync separator is to separate
the sync pulses from the composite
video waveform. Therefore, the
waveform present in the plate circuit
should be representative of fairly
clean sync pulses with, at most,
only traces of video information
visible. Should the signal at the grid
be correct and the signal at the plate
distorted, it is logical to assume the
tube is not functioning normally.

The next step would be to check
the operating voltages of the tube
(grid and plate). Most manufac-
turers and all Sams PHOTOFACT
schematics list the voltages present
at tube pins under operating condi-
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tions. A check of the voltages at the
grid and plate, and a comparison of
these readings against the voltages
shown on the schematic will deter-
mine quickly whether the defect is
in the bias or supply circuits. If
these voltages are normal, yet the
output waveform is distorted, the
defect is in either the vertical or the
horizontal sync coupling circuits.

Disconnect the vertical integrator
and horizontal sync take-off leads
from the sync separator output.
Check the sync separator plate
again—the output should be clean
and undistorted. Reconnect the in-
tegrator and horizontal take-off
leads, ONE at a time. Observe the
sync separator output after each
connection. This should eliminate
one section as a suspect and isolate
the other section as a potential trou-
ble spot.

Vertical Sync Coupling

The importance of the time con-
stant of a vertical integrator circuit
cannot be over-emphazied. The time
constant is dependant on the values
of the components that make up the
circuit. It follows that any change
of value in any of the components
will result in a change in the time
constant and, consequently, cause
distortion of the output waveform.
If previous test procedures have
eliminated preceding circuits as po-
tential trouble spots, check the inte-
grator as follows: Disconnect the
vertical integrator output lead and
check the output waveform under
“no-load” conditions. (If the chassis
has paralleled filament connections,
simply remove the vertical oscillator
tube). This will eliminate the possi-
bility of a malfunctioning vertical
oscillator stage causing erroneous
indications of a faulty integrator.
NoOTE: All Sams PHOTOFACT sche-
matics and some manufacturers’ in-
formation include waveforms taken
under actual operating conditions.

Observation of the integrator out-
put under ‘“no-load” conditions
should either eliminate the integra-
tor as a potential trouble source or
isolate it as the defective component.
If the output is normal, the vertical
sync symptom has been traced to
the vertical oscillator stage, with the
sync separator and sync coupling
circuits having been eliminated as
potential trouble sources.

Horizontal Sync Coualing

As in the vertical integrator cir-
cuits, the time constant of the hori-
zontal differentiator is of primary
importance. If the waveform taken
at the differentiator output is dis-
torted when compared to the wave-
form illustrated on the schematic, a
careful check of the resistor and ca-
pacitor making up the differentiator
should be made.

The output of the differentiator
circuit is combined with a com-
parison voltage pulse from the hori-
zontal section and applied to the
horizontal phase detector. The com-
parison voltage should be checked
with an oscilloscope, first to make
sure there is a pulse, and secondly
for shape and amplitude. Phase de-
tector diodes such as used in the
circuit illustrated in Fig. 1 must be
matched; unmatched diodes will
conduct unequally on equal drive
signals and deliver an erroneous
correction voltage to the horizontal
oscillator. Diodes can be checked
using an ohmmeter (front-to-back
ratio) to determine closeness of the
match. It is a good idea to check
replacement dual diodes for front-
to-back ratios, as rough handling
can cause a shift or change in re-
sistance.

The simplest method of trouble-
shooting an AFC circuit is by com-
paring waveforms obtained on the
scope to those indicated on the sche-
matic. If distortion is present at a
specific point, ohmmeter and volt-
meter checks will isolate the defec-
tive component. Defects in this
circuit rarely occur as opens or
shorts but are usually caused by
value changes, mismatched diodes,
or similar troubles.

In any electronic circuit where
tubes are held at cutoff and conduc-
tion occurs only when signal pulses
are applied to the control grid, an
oscilloscope is a necessity for trou-
bleshooting procedures. This is not
to say you don’t need a VIVM,
because operating voltages (bias
and supply) must be measured. But
the larger percentage of circuit de-
fects or circuit failures is caused by
component value change rather
than component breakdown. Value
changes in waveshaping networks
rarely affect the operating voltages;
therefore, a scope is a must. A




1. Amphenol CRT Commander tests, rejuvendtes
both color and black and white tubes. Captivated
socket assembly reduces lost socksts. 11 filament A . :
; ; 2 . Plug-
steps to 20 v give wide range for future CRT de- apératadzaaglys hekbnaghis hand Hg-n
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3. Amphenol Coior Commander cuts align-
ment time 40% . Nine test patterns—five are
exclusive Amphenol timesavers, Three-
color-bar test pattern adjusts demodulators
without scope—in the home. Single dot pat-
tern simplifies static covergance—returns to
the same dot. Squares for horizonal/ vertical
linearity.

4. The new Millivolt Commander measures

down to one-tenth of a volt d-c full scale and
one/one hundredth a-c. Transistorized, weighs
less than 4 lbs. Costs less than $100. Accuracy
within 2% and *3% a-c full scale. As ohm-
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BY ROBERT F. HEATON

When servicing a color television
instrument for an off-hue raster,
the initial analysis is performed by
determining what type of hue (tint)
defect is present. Basically, the
majority of tint problems you’ll en-
counter fall into two categories.

1. Those that upset the overall
tint of the raster, with or
without video information.

2. Those that cause incorrect
color hue(s) during the recep-
tion of color programming.

The block diagram in Fig. 1 illus-
trates the stages that can cause both
types of hue problems. The shaded
blocks show those circuits associated
directly with the picture tube. Fail-
ure in these circuits normally causes
a shift on the screen from white to

WIDED AMP|_D-C CoOPLED

some predominant hue. Part 1 con-
centrates on problems of this na-
ture. Part 2, in an upcoming issue,
will discuss incorrect hues on a color
picture, caused by failure in the
color processing stages.

Tinted Rasters

When speaking of “tinted” rasters
in this context, we refer to a change
in color balance viewed on the pic-
ture tube during black-and-white
reception. The raster becomes pre-
dominantly tinted by one of the
primary colors—red, green, or blue
—or some complementary color—
yellow, cyan, magenta, etc. Troubles
of this nature can be traced to the
picture tube and/or its element con-
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Fig. 1. Block diagram of stages that can cause hue defects.
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PART ONE

A analysis of the circuits and assoctated defects
that produce

many hued

RASTERS

trol circuits. Generally, trouble de-
velops in one of the four shaded
circuit areas in Fig. 1: (1) The
cathode circuits, including any drive
controls; (2) The control grid
circuits, including color amplifier
stages; (3) Screen grid circuits and
controls; (4) The picture tube itself.

The stages shown with dotted
lines in Fig. 1—video amplifier,
blanker, and purity adjustments—
can affect picture tube conduction
or the color of the raster. However,
a defect in these stages normally
causes an operational change in all
three guns simultaneously. Notice
the 3.58-MHz oscillator is solid and
dotted. In some instruments, failure
of the oscillator shifts demodulator
operation to a great degree. The
end result, via the color difference
amplifiers, causes a predominant
hue on the screen. An inoperative
oscillator, for example, produces a
no-color symptom.

In many instruments, the blanker
sets the average conduction (and
thus plate voltage) of all three color
amplifiers. The amplifiers are DC
coupled to the picture tube grids;
any change in amplifier plate voltage
causes a change in CRT bias. The
blanker is common to all three color
amplifiers, thus a defect in the
blanker affects all three CRT guns.
Symptoms produced by improper
blanker action normally involve a
change in overall brightness of the
raster—while overall color balance
is retained.

The video output stage is also
common to all three CRT guns—
in this case, the cathodes. The
screen will normally have low
brightness and/or contrast as a re-




successtul service shop
beats rlslng costs w

“As every serviceman knows, major TV repairs represent
an nereasingly large part of the service business and the
average time per repair has increased”. ..

says Willard Horne of Horne Radio and Television in Evanston, Illinois.

After more than 25 successful years in the service
business, twenty of them in the same location,
Mr. Horne can be considered an authority on
how to keep a business profitable. Mr. Horne
says, “In order to be successful, our 3-man shop
has to be competitive on the large jobs as well
as the small ones. With the increase in bench time
that we were experiencing and the limitations on
what we could charge, there was a reduction of
profit that had to be stopped. Then we bought
a B&K Model 1076 Television Analyst.”

“Now our customers get the same extra-value
service on the big repairs and the small ones,”
said Mr. Horne. “We use the Television Analyst
for troubleshooting a wide variety of complaints,
particularly for those that require touch-up align-

ment, location of IF overloads and color con-
vergence. We are more competitive now that we
use the B&K Television Analyst because we
spend far less time on the jobs that used to be
dogs, with benefits both to the shop and our
customers.”

B&K Model 1076 Television Analyst checks
every stage in a black and white or color TV
receiver. Nine VHF RF channels, 20 to 45 MC
IF, audio, video, sync, bias voltage and AGC
keying pulse are available. The model 1076 pro-
vides its own standard test pattern, white dot,
white line crosshatch, and color bar pattern slide
transparencies. It includes a blank slide which
can be used for closed-circuit-TV display floor
promotion. Its net price is $329.95.

Find out how you will increase your TV service profits with a B&K
Model 1076. See your distributor or write for Catalog AP 22.
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B & K MANUFACTURING CO.

DIVISION OF DYNASCAN CORPORATION
1801 W, BELLE PLAINE AVE.-CHICAGO, ILL. 60613
Export: Empire Exporters, 123 Grand St., New York 13, U.S.A,
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Fig. 2. Simplified schematic of tint control circuits.
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Fig. 3. Divider networks for cathode drive.
sult of video output trouble. A Cathode Circuits

change in oac particular gun pro-
duces a tinted raster and points to
a defective crive control circuit.

Let’s take an individual look at
the four main circuit arcas generally
associated with a “tinted” raster.
The simplitizd schematic in Fig. 2
shows the arcas we will be con-
centrating ¢n. We'll “branch” off
with individual circuit illustrations
as needed.
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As previously mentioned, a defect
in the video output stage itself will
generally affect all three CRT cath-
odes an cqual amount. Low or high
brightness may result, but white
balance is retained. The area for
testing becomes the drive controls
(or divider networks) associated
dircctly with the cathodes.

Earlier color instruments (before
1960) used fixed-resistor, divider
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F_J
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160V
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155V
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Fig. 4. Divider for control grids.

networks to obtain cathode drive
compatible with the phosphors in
the picture tube. As phosphor effi-
ciency became more equal (later
and better picture tubes). a simpler,
but more refined, drive circuit was
used. In instruments manufactured
after 1960, variable drive controls
replaced fixed resistors. Fig. 3A
shows the fixed divider; Fig.3B,
the variable type.

To produce a tinted raster, the
cathode voltage of one or two guns
must change. A defect causing this
change can only occur in the net-
works after the “common branch
point.” Troubleshooting cither sys-
tem is the same—DC voltage
checks of the cathodes. In older
instruments (Fig. 3A), the service
notes should be consulted for nor-
mal values cxpected. In the RCA
CTC7 chassis, for example. the
voltages shown in Fig. 3 are typical.
Notice the voltages do not ditfer
greatly. However, a chunge in value
of R2, R3, or R4 can alter the
relative division of voltages for the
cathodes.

In newer color chassis, cathode
voltages will be more cqual because
the phosphors are better matched
for efficiency. Components in Fig.
3B that could cause tinted rasters
would be R6, R7, or RS.

There are a couple of important
points to remember when checking
voltage on any of the tube elements.
Make sure the voltages are reaching
the tube pins as well as the socket
pins. Check for poor (high resist-
ance) or intermittent contact be-
tween the CRT socket and tube pins.

Control Grid Circuits

The majority of color chassis
using low level demodulators are
cquipped with color-difference am-



plifiers. Commonly referred to as
R-Y, B-Y, and G-Y, these ampli-
fiers are DC coupled to the control
grids of the red, green, and blue
CRT guns. The plate circuit of each
amplifier forms the control grid bias
network for its respective gun. It
is seen in Fig. 4 that grid bias is
altered on a respective gun anytime
conduction through the associated
amplifier changes. The grid (and
plate) values shown in Fig. 4 are
average static voltages (no signal
input to the color amplifiers). Under
these conditions, a normal “white”
raster is reproduced on the screen.
Now, let’s decrease conduction in
the R-Y amplifier—say to the point
where the plate voltage rises to 250
volts. This change is immediately
evident on the screen—the raster
shifts from gray to a reddish overall
tint. Here’s what happened: Am-
plifier conduction decreased, plate
voltage increased; in turn, the con-
trol grid went more positive, in-
creasing conduction through the red
gun, while conduction of the green
and blue guns remained unchanged.
Contrast that result to a decrease
in plate voltage of the same ampli-
fier. Under these conditions, con-
duction through the red gun de-
creases, and the raster hue shifts
towards cyan (combination of green
and blue guns).

The same analogy applies to the
G-Y and B-Y amplifiers. Any
change that effects the operation of
one amplifier (or combination of
two), upsets the associated guns,
producing a hue change in the ras-
ter. The saturation of the predom-
inating color will of course vary, de-
pending on the amount of change
in operating conditions. A drastic
increase in plate voltage on one am-
plifier—a nonconducting tube for
example—could increase CRT con-
duction to the point of overloading
the high voltage supply. The resuit
could be a complete loss of high
voltage and the raster.

If trouble in the difference am-
plifiers is suspected, analyze the
color hue on the screen to help
isolate which amplifier might be de-
fective. When the screen shifts to-
wards a primary color—red, green,
or blue—look for trouble in the
associated color amplifier. When
the hue is shifted toward a com-
plementary color—cyan, magenta,

ELE
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yellow—check the amplifier associ-
ated with the primary color that is
decreased (or missing).

Sceen-Grid Circuits

Fig. 5 illustrates the remaining

circuits (external to the picture
tube) that could cause an upset in

the black-and-white raster. This sys-

00
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Fig. 5. Divider for screen grids.

£

tem of screen grid control circuitry
is typical of most color instruments.
Screen voltage is adjusted by con-
trols arranged in simple voltage
divider networks across two B+
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potentials — usually highest
B+ (400V) and B- boost (800V).
(Late color chassis have a higher
source (1100V) — usually called
boosted-boost.) A large change in
one (or two) of the divider circuits
can cause a shift in raster hue—for
obvious reasons.

Checking the circuit with a
VTVM is simple. Place the probe
on the slider of the control to be
tested. At one end, the B+ voltage
should be read; at the other end
should be B- boost or boosted-
boost voltage. Either the control
itself can be bad, or the decoupling
capacitor connected to the slider.
Again, make sure screen voltage is
present at both the CRT socket
and pins.

Picture Tube

Improper color balance can also
be caused by a defective or weak
picture tube. One or two of the gun
elements may develop any of a
multitude of troubles—open, short,
weak, etc. If the defects within the
tube structure are drastic enough,

it will be impossible to obtain gray
scale set-up. However, don’t con-
demn the picture tube as bad until
the tube is confirmed by a tester—
or, checks reveal circuitry external
to the tube is normal. Tubes sus-
pected of low emission can be
checked by biasing off the appropri-
ate guns, to permit viewing only
the gun suspected of low emission.
Viewing the individual guns one at
a time, permits a check (similar to
the one used for testing black and
white tubes) to be performed. If the
screen to be checked has a “silvery”
appearance in the highlights of the
scene, chances are the individual
gun being checked has low emission.

Summary

Part One of this article has point-
ed out the four circuit areas in a
color receiver that can cause an up-
set in the white balance on the
picture tube screen. It has been
pointed out that a defect in the cir-
cuits directly associated with the
picture tube can cause the overall
raster to take on a definite tint of

some color. This defect is apparent
on the screen with a black-and-
white picture.

When a tinted raster appears on
the screen, set up and follow a
definite troubeshooting sequence—
analyzing the screen in an effort to
isolate which of the four circuit
areas could be causing the defect.
For example, you may elect to per-
form an operational check on the
picture tube and/or check the tube
with a CRT tester. If the picture
tube checks good, circuitry external
to the tube must be checked. Re-
member, an overall tinted raster
usually can be tied directly to trou-
ble in the cathode drive circuits, the
screen grid circuit, or an upset in
the operation of one of the color-
difference amplifiers.

In an upcoming issue, Part Two
of “MANY HUED RASTERS” will
discuss defects that normally show
up only when color programming is
present. Coupling both Part One
and Part Two together should equip
you with a knowledge to service
“tinted” defects of all types. A

PHOTOFACT BULLETIN

PHOTOFACT BULLETIN lists new PHOTOFACT coverage
issued during the last month for new TV chassis. This
is another way PF REPORTER brings you the very latest

facts you need to keep fully informed between regular

issues of PHOTOFACT Index Supplements issued in May AL L]
and September.
Airline
Sears 7165, 7166 (Ch. 562.10200/
200 ) 889-2
Sylvania 12P15, 12P16 series (Ch. A04-1/
B2 e —— 889-3 Ambassador
Toshiba 719C1 (Ch. TAC-1001) ... 892-3
Truetone HFP-1663A-66, HFP-1665A-66, Aristocrat
HFP-1667A-66, (2DC1663/65/ Arvin
67 e 893.-3
Coronado
The following TV sets are given schematic coverage General
in the Extra Contents. Electric
Olympic  CT-910 . ... 892-9-S Hoffman
9P59, 9P60 ... 888-10-S
Packard Packard Bell
Bell MSJ-202, MSJ-204 ... 888-10-S Penncrest
RCA AJOOSE, AJOO9E/Y (Ch. Phiilco
KCSI57TA) . 890-11-S
AJO24A/B/H/Y, AJO25C/~
E/M/W (Ch. KCS165A) ... 890-11-S

AJOBTE/M/W, AJO91 M/W
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(Ch. KCS164D/E)
AJO97E/M (Ch. KCS156J) ..891-10-S
CTC 22 series

DO2-7 thru -12
DO6-1, DO6-2 ... 889-9-S

GHIJ-7147A, GHIJ-7157A, GHJ-
8087A, GHI-8097A/B
GHJ-8746A
GMW-14447A, GMW-14457A . 888-1

A-2502, A-2504, A-2505,

A-2506 . 891-2
AA-519 . 888-2
8TKS8 . 890-2
TV21-9367A . 892-1
M420DEB, PAM424CVY,
PAMA451CWD (Ch. DD) ... 889-1
WP7419A (Ch. 917-000026) ..._893-1
MSJ-202, MSJ-204 ... 893.2
2895A-48, 2896A-46 ... 892.2
Q3562TN, Q3567TWA

(Ch. 17J25) . 890-3
Q3910WA, Q3912WA

(Ch. 17J28) . 891-3
Chassis 17JT41, 17NT45 . ... 888-3
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analysis of test instruments
...operation . . .applications

By T. T. Jones

New CRT Tester

The new Model 465 CRT tester from B & K has
many new features. It has been some time since the
445 was developed, and as good as it was, the state-
of-the-art has advanced rapidly in CRT tester/rejuve-
nators. The Model 465 keeps pace with the advances,
and incorporates a feature or two which are different,
and we think very good indeed.

The most outstanding feature is the calibrated heater-
meter. The heater voltage is variable in steps of 0-3,
3-5, 5-8, 8-10, and 10-13 volts. All popular CRT
heater voltages are prominently red-lined. This insures
that the heater voltage will be exactly right regardless
of the current drawn. There’s no need for a separate
switch for “color.”

Fig. 1.

New CRT tester has calibrated heater voltage.

The 465 also has variable G1 and G2 voltages and
a special meter sensitivity switch for testing CRTs
with normally low emission. Time controlled rejuvenat-
ing is now featured in the B & K CRT tester, with a
25-mfd capacitor discharging through the circuit each
time the “Dynamic Intensifier” button is pushed.

The Model 465 is housed in a blue leatherette-
covered wood case, a striking contrast to the older
models. There is more than ample room in the cable
storage compartment—also a departure from previous
models from this and most other manufacturers.

We loaned the Model 465 to several technicians to
try out in the field. Each time we had to fight to get
it back. *Nuff said.

B & K Model 465
Specifications

CRT's tested:
All presently manufactured TV
types — both color and black-
and-white.

Tests Performed:
Interelectrode shorts, emission,
cutoff voltage, life test.
Corrective functions:
Three levels of cathode rejuve-
nation, removes shorts, welds
open cathodes.
Size (HWD):
1012” X 114" X 447,
Weight:
7 pounds.

Power requirements:

117 VAC 60 Hz.

Price:

$89.95.

For further information circle 35
on literature card
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Gm-Em Tester

Shown in Fig. 2 is Seco’s new Model 107-C tube
tester. Speed and convenience are the key points of
this instrument. The setup for mutual conductance test-
ing of most tubes requires the use of only filament and
load controls.

There are six compactron sockets in the prewired
section, which saves a terrific amount of time in test-
ing these multisection tubes. There are 32 other sockets
on the prewired panel. One of these is a blank 9-pin
miniature for future use, and the others run the gamut
of 7 and 9 pin miniature, octal, and nuvistor tube types.
There are few common tubes which cannot be tested
in the prewired section.

Those tubes which must be set-up in the Master
Unit are tested for emission. The setup is still very fast
since the tester employs lever switches. Two levers are
used for heater connections, and another for the grid
or plate—whichever is employed as the anode for the
test. Additional switches may be employed to isolate
pin connections as required.

The grid circuit test in the DMC section of the tester
is fast—it reads as soon as the tube is plugged in. The
indicator is a magic eye tube. The chart in Fig. 3 shows
the amount of leakage which will open the cye to the
“bad” region. The Master Unit checks for grid errors
and H-K leakage when the tube is plugged in its socket.
By a special procedure given in the manual, open
clements can be identified with the Master Unit.

An interesting feature of the Model 107-C is the
constant-voltage power transformer. This provides ex-
cellent regulation of the supply voltages without com-
plicated circuitry. We found that the supply voltage
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Fig. 2. New Gm-Em tester.

for emission tests changed less than 4% with line volt-
ages varying from 90 to 130 volts. As a side benefit,
no fuse is needed. When a short causes an overload in
the power supply, the transformer field collapses, auto-
matically lowering the supply voltage.

The Model 107-C is housed in a black leatherette-
covered wood case. It’s a pretty package but is some-
what of a heavyweight (15 pounds). Because of this, we
wouldn’t recommend it for outside jobs. As a bench
instrument though, it’s among the best. A

For further information circle 36
on liteiature card

Seco Model 107-C
Specifications

Tube-socket complement:
8-pin octal
8-pin loctal
7-,9-, and 10-pin miniature
9-pin magnoval
9-pin novar
10-pin decal
12-pin compactron
5- and 7-pin nuvistor

A POSITIVE GRID
PRODUCES BIAS
LINE LOADING,
REDUCED AGC,
SYNC AND S IGNAL
CLIPPING, ETC.

Tests Performed:

TO OPEN THE EYE
AS ILLUSTRATED,
A MORE SEVERE
SHORT WILL OPEN
THE EYE W1 DER.

INTERELATED LEAKS AND SHORTS :
UNDES IRABLE EFFECTS INCLUDE DISTYRBANCE
OF VOLTAGE DISTRIBUTION, EXCESS IVE CURRENT,

Fig. 3. Chart shows sensitivity of leakage tests.
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60HZ HUM MODULATION :
UNDES IRABLE EFFECTS ON TV INCLUDE POOR INTERLACE,
VERTICAL FLOPOVER, BENDING, HuM BAR NOISE, ETC,

Interelement leakage, shorts,
cathode emission (all types),
transconductance (most types),
open elements.

Power requirements:

105-130 VAC 50/60 Hz.

Size (HWD):
137 X 97 X 7" (closed).

Weight:
15 pounds.

Price:

$198.50.




Order RCA’s 9-volt summer special

"A bucket of

Catch all the battery
action during the
peak summer months

72 of the popular RCA VS§323 9-volt
transistor batteries are prepacked in this
attractive, reusable ice-bucket merchandiser.
lt's a sure-fire summer seller. Offer the
bucket as a gift to the customer who buys
the last battery . .. or use it at home for
picnics or parties. All batteries have a
plastic terminal protector to

. ; P -.ﬂ‘i\prevenf shorting.
i . __ g , See your RCA battery distributor

and ask about his summer
s, special “Bucketof Batteries’
% promotion offer!

RCA Electronic Components
and Devices, Harrison, N.J.

The Most Trusted Name
in Electronics
®



& TROUBLE-
= SHOOTER

Substitute Cure?

I have an Admiral 25D6 chassis (PHOTOFACT Folder
540-1) with no color and poor vertical sync. Using the
scope, I isolated the cause of trouble to two components
in the 2nd video IF—C21 was discolored from excessive
current caused by a shorted or leaky condition and R39
was also discolored and changed in value from the normal
68 ohms to 100 ohms. In addition to these defects, 1 dis-
covered that R192, the 3.3k-ohm dropping resistor in the
270-volt source, had increased to 4K ohms. 1 replaced all
defective components, including the 2nd video IF tube
(6GM6), but the original trouble symptoms persisted.

By accident, the 6GM6 was replaced with a 6AU6 and
sync and color returned to normal. The cathode and sup-
pressor grid pin connections are transposed on the two
tube types; with the 6 AU6 in the circuit, R39 is removed
from the cathode circuit and placed in the suppressor grid
circuit. All voltages are near normal with either tube.

Is it possible that the trouble symptoms were cured by

answers your servicing problems

the 6AU6 because the IF alignment was tampered with to
offset the change in value of the defective components?

FRANK STEHNO
Omaha, Nebr.

The 6 AU6 has a much lower transconductance than the
6GMS6, which permits it to be operated with near zero volis
bias without overloading and clipping the signal. I suggest
you return the proper tube to its socket and perform nor-
mal voltage measurements. I'm sure you'll find that the
grid bias is not correct. Measure from grid to cathode, not
from grid to ground, and remember that the usual 10%
tolerance does not apply to stacked IF’s. Check R37, CI8,
and C19—rthey are likely trouble candidates.

ZENITH TUBES
built to the quality
standards of Zenith
original parts

“Royal Crest” Circuit Tubes

More than 875 tubes—a full line
with the same quality as original
Zenith equipment. Get Zenith tubes
for greater dependability and

finer performance.

from your Zenith distributor.

Why not sell the best

Order all genuine Zenith replacement parts and accessories

The quality goes in before the name goes on

TV Picture Tubes

For color TV, B&W TV
or special purposes.

A complete Zenith line
of more than 200 tubes
built for greater
reliability, longer life.

Zenith B&W replacement
picture tubes are made only
from new parts and materials
except for the glass envelope

in some tubes which, prior to
reuse, is inspected and tested to
the same high standard as a
new envelope. Some color
picture tubes contain used
material which, prior to reuse,
is carefully inspected to meet
Zenith's high quality standards.

Circle 18 on literature card
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OXFORD

The Full Line

C(lml-llemii;r Sound
Speaker Source...

You never compromise with
fidelity or quality when you
specify Oxford on all your
speaker needs.

lized
devel
st
udies the

Matah your skills with the Guferd tine

of speakers ‘that bring out the besi

iri mri.- sound instaffation. Write - for
o

the Oklard -:.nm!ng ot U'spoakers for
Bvary purpose’ today]

OXFORD/rransoucer
COMPANY A Division of
Oxford Electric Corporation

3911 S. Michigan Ave.
Chicago, Ill. 60653

Circle 19 on literature card

REVIEW

Power Supplies For
Electronic Equipment

Leo G. Sands; Hayden Book
Co., Inc, New York, NY,,
1967; 187 pages, 6” x 9”, hard
cover, $6.25; soft cover, $4.25

The volume begins with an
historical analysis of the power
requirements and circuits in-
volved in the progression from
battery operated radio receivers
to transistor radio and television
receivers., Voltage distribution,
circuit grounds, balanced and
unbalanced circuits, voltage reg-
ulation, and modern power
supply requirements are also in-
cluded in Chapter 1.

Chapter 2 deals with the de-
sign, characteristics, testing, and
selection of primary and sec-
ondary batteries. Electromechan-
ical generator applications and
uitlity power systems are covered
in Chapters 3 and 4. Chapter 5
is connected with the various
types of power supply transform-
ers and their applications, speci-
fications, and color coding.

Rectifiers and rectifier circuits
are the subjects of Chapter 6.
The theory of operation of half-
wave, full-wave, bridge, shunt,
combination, and three-phase
rectifier circuits is presented,
along with an analysis of volt-
age and current relationships.
Voltage multiplier circuits, such
as the doubler and quadrupler,
are also presented, as well as
filament-type tube rectifiers, gas
tube rectifiers, and semiconduc-
tor rectifiers.

Filters and voltage and cur-
rent regulation are covered in
Chapters 7 and 8. Chapter 9
discusses converters and invert-
ers. The final chapter of this
volume is devoted to power sup-
ply specifications. Size and
weight, outputs, inputs, environ-
ment, overload protection, con-
trols, and terminals are consid-
ered. A

join the
P.0.M. Club!

(Photofact-of-the-
Month Club)

ONLY 10 PER MONTH
brings you 20% MORE

PHOTOFACT® coverage!

)
o T et
= i i

As a P.O.M. member, you get 6 new
PHOTOFACT Sets every month to
keep you ahead earning more—and
you SAVE OVER $60 PER YEAR!
(Individually purchased Sets now sell
for $2.50 each.) Your 6 Sets come in
sturdy file folders sealed in factory
carton to insure perfect condition and
completeness—easier-than-ever to file
and use. To stay ahead, to save money
—join the P.O.M. Club today!

SEE YOUR SAMS DISTRIBUTOR
OR SEND ORDER FORM BELOW

r------—---

HOWARD W. SAMS & (0., INC. Dept. PFF-7
] 4300 w. 62nd St., Indianapolis, Ind. 46268 |

Enroll me in the Photofact-of-the-Month l
Ciub, | agree to pay $10 per month, and

l understand | will receive 6 current Photo-l

fact sets monthly to be delivered by my

| Sems Distributor (named below). "
] Name |
] shop Name |
| address !
| City State Zip_ |
: My Sams Distributor is: :

Signed:

July, 1967/PF REPORTER 53




This
Revolving
Tool Gaddy

When you buy

RCA SK-Series 2
Transistors and Rectifiers—
The Industry’s Leading
Replacement Line

Here’s just the tool caddy you’ve always needed to keep handy
around the shop or home work benches. It's Rubbermaid’s port-
able caddy that keeps tools and small parts organized and
always at hand. Made of high-impact styrene and designed to
revolve on eight ball bearings as a “lazy susan,” the caddy is
yours free—with the purchase of RCA SK-Series replacement
devices from your participating RCA Distributor.

Drop by your RCA Distributor today. He has all details. Act
now. Pick up your supply of the RCA SK-Series replacements
and take home this brand new tool caddy as well—free—from
your participating RCA Distributor.

RCA’s carton-packed
SK-Series “Top-of-the-Line’ replacements

include 19 transistors, 2 rectifers and 2 integrated
circuits that can replace more ~han 9,000 solid-state
devices. Cross-referenced in *hz RCA Solid-State
Replacement Guide against botk domestic and for-

AVAILABLE THROUGH YOUR RCA PARTICIPATING DISTRIBUTOR eign types, these 23 top performing RCA types can
help solve most solid-state repsacement problems
RCA Electronic Components and Devices, Harrison, N.J. 07029 for experimenters, hobbyists .ams, and techni-

cians. Check your RCA' Dis'ributor for the SK-
Series Replacement line and the -eplacement guide.

The Most Trusted Name In Electronics




for further information on any
of the following items,
circle the associated number on the
Catalog & Literature Card.

Peg Board Bottle Clips
(40)

Resistors, small capacitors, termi-
nals, and other similar items found in
electronics shops can be stored in
empty baby food jars mounted on Y&”
thick pegboard with the aid of the
combination dust-tight cover and hold-
er shown here. Made of durable plas-
tic, Wickliffe Industries’s Handy Dan-
dys are flexible enough to snap into
the pegboard without breaking the
holding prongs. The units are priced
at $1.00 for 1 dozen, $2.50 for 3
dozen, $4.00 for 6 dozen, and $25.00
for 500.

DC Scope
(41

A wide-band, AC-DC oscilloscope
especially designed for educational,

=
=

This system in which there are no
electrical connections,

PROVIDES HIGH GAIN ACROSS THE
ENTIRE UHF BAND

and eliminates noise caused by loose
elements .at high frequencies. High
overall gain across the entire UHF
band makes this antenna more desir-
able than any frequency conscious
yagi types being marketed today. Ex-
cellent color reception assured. More
gain than a Parabolic. Top quality
construction.
Write for literature and low
retail prices. All
inquiries given prompt attention.

S & A ELECTRONICS INC.

Manufacturers of the TARGET ANTENNA
206 West Florence Street « Toledo, Ohio 43605
Phone 419-693-0528

Circle 21 on literature card

Tube Tester Model 213

NO COMPETITORS

Nobody else but EMC designs in so much value

Compact, 1lght-
welght portabil.
ity. Use it on the
bench or in the
field.

Elull-(vie\'v mdev" glvoii
- direct, clear-cut qual. Full comples
ity Indications. mentTotlsturdy
sockets accepts
compactron {(i2-
pin), nuvistor,
novar, 10-pin,
9.pin, octal,
loctal, and
miniature
Three heavy-duty tubes.

__ controls for quick

set-up of all tests,

Check a fistful of Precise pro-

tubes in the time gramming.

it often takes to Only one socket

test one. per tube-bhase
configuration
prevents accl.
dental plug-in,

12 slide switches for
individuatl selection of
tube pins provides
versatility in testing,
prevents obsolescence,

THE MODEL 213 saves you time, energy, money i Checks for shorts, feakage, Intermittents, and quality @ Tests
all tube types including magic eye, regulator, and hi-fl tubes [l Checks each section of multi-purpose tubes
separately Gives long, trouble-free life through heavy-duty components, including permanently etched pane!

in a tube tester, Available in high-impact bakelite case with strap: $31.40 wired; $20.90 in kit form. Wood

‘ M Keeps you up to date with FREE, periodic listings on new tubes as they come out |l Your best dollar value

carrying case (illustrated) slightly higher.

ELECTRONIC MEASUREMENTS CORPORATION
625 Broadway, New York 12, New York
Export:Pan-Mar Corp., 1270 B'way,N. Y. 1, N. Y,

[ = e e o o

| EMC, 625 Broadway, New York 12, N.Y.
1 Rush me FREE catalog describing ail EMC I
1 value-loaded test instruments and name of i
0 local distributor. PF-7 1
| NAME i
1

| ADDRESS. :
b ooy A ) (—
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Measure current or voltage

WITHOUT CUTTING
LEADS ON ANY PIN

Vector Current
Test Adapters . . .

are designed to measure tube circuit current,
voltage or waveform . . . without cutting leads,
unsoldering or disconnecting circuit. Simply in-
sert the Adapter between tube and tube socket
and test with single or dual-sided probe.

TUBE SOCKET TEST ADAPTERS—Commercial
and MIL-STD. Straight-thru adapters in nine
different models for all tube types. Fit inside all
tube shield bases. Recessed, shock-proof test
tabs take probe or alligator clip across flange.

EXTENDED SHIELDED SOCKET TEST ADAPT-
ERS — For voltage measurements in hard:to-
reach locations; available in 31, " or 4" lengths.

SOCKET CHANGE ADAPTERS save socket mod-
ification time; are stocked unwired in the most
frequently used combinations of octal, 7 and 9
pin miniature units. Wired units to order.

SOCKET EXTENDERS eliminate wear of per-
manent tube sockets in expensive test
equipment.

i EXTENDED, -/ _ .
o TUBE® d D SOCK
~ TEST ADAPTERS ?:g'LADAPTERS CHANGE mapmg' SOCKET EXTENDERS
. R ———— R
VECTOR ELECTRONIC CO, INC.
1100 Flower Street, Glendale, California 91201 « (213)245-8971

Circle 22 on literature card

Exact Replacement Sweep Circuit Coils

for More than 25 Color TV Manufacturers

Color TV exact replacements for focus, convergence and sweep
circuit coils are now available for sets made by manufacturers
such as RCA » Philco « Westinghouse « Muntz « Motorola. Instal-
lation instructions and diagrams are included.

Write today for Color TV Coil Cross Reference Guide.
AILLED

sy 3= W. MILLER COMPANY

5917 SO. MAIN STREET e LOS ANGELES, CALIFORNIA 90003
SEE YOUR LOCAL DISTRIBUTOR FOR FULL LINE OF RF & IF COILS, CHOKES, FILTERS & TRANSFORMERS.

Circle 23 on literature card
56 PF REPORTER/ July, 1967

industrial, and service applications is
announced by Precision Apparatus.
Model S-55A is a lab-type instrument
that combines high sensitivity and
stability for a large variety of appli-
cations, from DC circuit analysis to
high-frequency color TV work.

Specific features include an auto-
matic sync that simplifies sweep fre-
quency adjustment and speeds up the
stabilization of patterns on the face
of the CRT. The 500-KHz horizontal
sweep permits brilliant display of
high-frequency waveforms, such as
the 3.58-mHz burst signal found in
color TV receivers. A built-in regu-
lated calibration voltage provides a
rectangular signal to speed and sim-
plify voltage amplitude measurements
without external adapters. DC sen-
sitivity is 70 millivolts per inch. AC
sensitivity is 25 millivolts per inch.
(Requirements for low DC measure-
ments are typical to many new appli-
cations, including the growing medical
electronic field).

A variable illuminated screen grati-
cule is also provided, along with a
camera mount bezel. The scope is
priced at $169.95.

Test Lead Holder
(42)

A new test lead rack, designed to
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Representatives in Principal Cities
...See Telephone Yellow Pages

NOW...a full-sized
in a palm sized “package”

160 Volt-Ohm-Milliammeter
Complete with alligator clip
leads and operator’s manual.

TAUT @ sanND
SUBPENSION

Carrying Case—
Cat. No. 2225.... ... $ 9.50

Accessory Leads—

Probe Tip Lead—

Cat. No. 2055....... $ 2.75

160 Handi-VOM

Simpson Handi-VOM gives you the ranges, the time-
saving conveniences and the sensitivity of a full-sized
volt-ohm-milliammeter —yet it’s only 3-5/16" wide,
weighs a mere 12 ounces. Recessed range-selector switch
never gets in the way . . . polarity-reversing switch saves
fuss and fumble. Self-shielded taut band movement
assures high repeatability and freedom from external
magnetic fields. Diode overload protection prevents burn-
out—permits safe operation by inexperienced employees

and students. The demand is BIG, so get
to your electronic distributor, TODAY'!

ol

‘,":\., -.‘“J INSTRUMENTS THAT STAY ACCURATE

AP -

DIVISION

5200 W. Kinzie Street, Chicago, illinois 60644 .

your order in

SIMPSON ELECTRIC COMPANY
Phone: (312) 379-1121

Export Dept: 400 W. Madison Street, Chicago, lllinois 60606, Cable, Simelco

IN INDIA:

Circle 24 on literature card

Ruttonsha-Simpson Private Ltd., International House, Bombay-Agra Road, Vikhroli, Bombay
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store patch cords and cable assemblies
used in electronic testing, has been
announced by Pomona Electronics Co.
The new rack, Model 2708, accepts
cables up to 0.450" in diameter, which
includes RG213/U, RG214/U, and
other coaxial cables. Mounting hole§
are provided for casy installation on
any vertical surface. The unit is fab-
ricated from cold rolled steel and
covered with a baked enamel finish.

Price is $2.95.

e

Tape Cartridge Cleaner
(43)

A new cartridge-cype head cleaner

for use on 8-track stereo cartridge
machines has been introduced by G.
C. Electronics. The new “Musi-Kleen”
cartridge kit consists of a regular 8-
track cartridge equipped with five re-
placeable “Kleen-Tape” belts and the
cleaning solution for use on the belts.
The cartridge is merely inserted into
the machine and the machine then
turned on for approximately one-haif
minute to completely clean the built-
up oxide and dirt on the cartridge
heads.

The entire package is housed in a
clear plastic container which can be
easily stored in the glove compartment
of an automobile for use on auto
stereo tape playing machines. Price
on the Musi-Kleen cartridge is $5.95.

Tube Tester
(44)

A faster. more versatile tube tester,
the TC142 Mighty Mite V, has been
announced by SENCORE. With a
new Magnoval socket added, the unit
checks all the latest tube types—over
3,000 foreign and domestic tubes in
all.

A new horizontal in-line switch
arrangement assures faster setups. Full
emission, grid leakage, and shorts tests

are provided. Each tube is tested un-
der full rated load to detect border-
line and tough-dog defects. The unit’s
high sensitivity of 100 megohms, or
one-half microamp of grid current,
tracks down intermittent, leaky, or
otherwise hard-to-find tubes. Using
the time-proven stethoscopic approach,
the tester picks out true interelement
shorts, with each element individually
tested against all of the others, one
at a time.

Compact and completely portable,
the TC142 is housed in a vinyl-clad
steel case with detachable hinged cov-
er for full protection when the tester
is not in use. An up-to-date setup
booklet is also included. The complete
unit is priced at $74.50.

For all your field servicing requirements. ..

New wﬁpﬁ?fb battery operated soldering iron with

tip temperature
control

Here's a new Weller light-
weight soldering iron that
operates from any 12-volt
battery or 12-14 volt AC/DC
power supply. Meets all your
needs in mobile communica-
tions soldering—in automo-
tive, marine, aircraft and many
other applications. Features
Weller’'s patented ‘‘Tempera-
ture Sensing' system. Tip
temperature is controlled at
700° F. lIron offers minimal
power drain, long life, rapid
recovery. 12-ft. power
cord inc):lludes bFa)ttery $1460
clips. Model TCP-12.

Also availabie for 24-48 volt
operation. Model TCP-24.

list

AT YOUR ELECTRONICS PARTS DISTRIBUTOR
WELLER ELECTRIC CORP., Easton, Pa. WORLD LEADER IN SOLDERING TECHNOLOGY
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NEW!
MIX-N-MATCH’
3rd CHANNEL
TRANSFORMERS

9 v s

-
b Typical circuits for monaural
remote or center channel
s ;

L LY

L :
|
Stereo L e oy

output =)
with common _—,_'_' EZ‘;[[]
'

Isolated
stereo
output

A simplified way to mix sound. Par-
ticularly useful for matching remote
mono speakers to a stereo system.
Add a central channel to your stereo
for an extra fuilness of sound

No. STR-5 5 Watts RMS $3.95 ea.
No. STR-10 10 Watts RMS $5.95 ea.

ALCO

ELECTRONIC PRODUCTS INC.
LAWRENCE, MASSACHUSETTS

DEALER
IKQUIRIES
INVITED

Circle 37 on literature card

JUST Wi

. aatH

o Lubricates and Cleans

o Apply With Spray or Dropper

e Non-inflammable . ..
Non-conductive . . . Non-corrosive

o Harmless to plastics & metal — zero effects

on capacity & resistance — “for color &
black & white”.

Quietrole is preferred by manufacturers and
servicemen alike. Quiets noisy TV and radio
controls. Mark-ll for tuners, Spray-Pack for
controls & switches, Silitron for general use.

At Your Distributor . . . Ask for Quietrole by Name.
: manufactured by

QUIETROLE co.

Spartanburg, South Carolina
Circle 26 on literature card

e

PA Speakers
(45}

The speakers shown here arc being
dubbed the “60-second speakers™ be-
cause a screwdriver is the only tool
needed to mount and connect them
and adjust the volume. The Atlas AP-
30 series comprises four 30-watt
models designed for high-performance
sound reinforcement paging and talk-
back systems.

The features that effect so much
savings in time and labor in installa-
tion and wiring are: built-in 70-volt
or 25-volt line transformers. screwdriv-
er adjustable watts/impedance switch,
screw terminals for solderless connec-
tion to line, terminal cover plate is
also a cable strain relief clamp. and
omni-directional  3-way  adjustable
mounting bracket. Prices start at
$40.50.

Solid-State Color Generator
(46)

A new, sclid-state color generator
featuring complete stability in all serv-
ice extremes is introduced by B & K.
Designated Model 1242, the new unit
gives the serviceman instant perform-
ance without adjustments, whether
hot or cold.

The generator is designed to pro-
duce station-quality waveforms for

101 Ways to Use Your Square

Wave and Pulse Generators

by Robert G. Middleton.
Square wave and pulse gen-
erators are the basic instru-
ments providing the only
practical means for trouble-
shooting packaged printed
circuits in which the indi-
vidual components cannot
be disconnected. This prac-
tical handbook explains how
toanalyze waveformsderived
from the use of these instruments, and de-
scribes basic tests for r-c circuits, audio ampli-
fiers, inductive circuits, tv i-f amplifiers, r-f/i-f
amplifiers, stereo f-m units, and r-c coupled
amplifiers. Presents virtually all tests normally
performed with square wave and pulse gen-
erators; shows resulting waveforms. Lists con-
nections required, additional equipment
needed, proper testing procedures, and how
to evaluate results. Fully illustrated. 85
160 pages; 515 x 815". Order 20562, only . . 52

=
(L
Understanding UHF Equipment

by John D. Lenk. Provides any technician
working in television, communications, or
industry with the thorough understanding of
uhf equipment he should have. Answers con-
cisely the questions most often asked by those
entering the uhf field. Compares uhf and
lower-frequency equipment so that the exact
function of uhf components can be readily
understood. Also describes and illustrates uhf
tests and procedures. Ideal for self-learning
or as part of a uhf training course at trade-
school or technical institute levels.

144 pages; 514 x 813".Order 20557, 0nly 5325

Diode Circuits (2nd Edition)

by Rufus P. Turner. This book will end any-
one’s confusion about diodes. Updated edi-
tion; gives more than 150 examples of proper
diode applications; explains principles of op-
eration of each type of diode circuit. All cir-
cuits covered are in current use in radio and
television receivers and transmitters, audio
amplifiers and power supplies, control de-
vices, test instruments, and computers. Also
includes a variety of experimenter's circuits,
showing how to utilize the operating princi-
ples described in the book. 2
160 pages; 5% x 815".Order 20558, only 53 3

Measuring Hi-Fi Amplifiers

by Mannie Horowitz. Explains basic audio
amplifier design and how to understand and
evaluate manufacturers’ specifications and
performance test data. Compares the various
types of instruments used in measuring audio
equipment; discusses in detail checking of
frequency response, harmonic and intermodu-
lation distortion, sensitivity and overload,
measuring and matching phono, tape play-
back, and microphone equalization curves.
Covers both vacuum-tube and transistorized
amplifiers. Includes graphs and test sctups
to help understand the fundamental opera-
tion of hi-fi amplifiers. Although math is used,
it can be bypassed without loss of continuity.
An invaluable book for the audio technician,
engineer, or audiophile.

160 pages; 515 x 814" Order 20561, only . 5325

These and over 300 other SAMS
Books are available from your local
Electronics Parts Distributor ...

S
‘ HOWARD W. SAMS & CO., INC.
Auoo WEST 62nd ST - INDIANAPOLIS. INDIANA 48288

Circle 27 on literature card
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ELECTRONICS
has
gverything
In

resistive devices

Match your needs with resistors of all types
and sizes, color TV capacitors and glo-bar ther-
mistors, circuit breakers, and a complete range
of chemical and electrical fuses to meet every
electronic need . . . service or industrial.

GC resistive devices are made to exact engi-
neering specifications, meet rigid military toler-
ances. Available in convenient assortments, or
bulk, scientifically packaged to reach you
factory-fresh for peak performance.

Write for your Giant FREE GC Catalog today . . .
over 12,000 items including
TV Hardware, Phono Drives,
Chemicals, Alignment Tools,
Audio, Hi-Fi, Stereo & Tape
Recorder Accessories, Nuts
& Bolts, Plugs & Jacks, Serv- @GC&W
ice Aids, and Resistive @ Kizig >tNRAL comenl

w;zv/' 256 ques qou [§ %

everything in elecranics.
coe e for almest 40 qeans!

GC ELECTRONICS COMPANY
400 South Wyman Street
Rockford, lllinois 61101

A DIVISION OF HYDROMETALS, INC.
Circle 28 on literature card
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When you specify GC. . . you get the best!

Glo-Bar Thermistors

Fused Resistors

Packaged Resistors

ELECTRONICS

quick, easy convergence and color
adjustments of TV scts in the home
or shop. The unit has only two front
panel controls—an amplitude control
and a pattern selector switch for dot,
crosshatch, horizontal line, vertical
line. and color patterns. Other features
include over 5000 microvolts of RF
output on channels 3 and 4, a built-in
gun Killer with “Miniclips™ for easy
connection. a vinyl-clad steel case
with storage space for all leads, and
a regulated, transformer power supply
using a zener diode.

Only 2” high by 63" wide 93"
decp. the Model 1242 weights just 2
Ibs., complete with all cabies. Price
is $99.95.

I 8

Punch and Chisel Sets

Four matched(47s)ets of the most
popular sizes and styles of punches
and chisels, each packaged in clear
vinyl tool bags, have been introduced
by Kraeuter Tools. Offered are new
12-piece and 5-piece punch and chisel
sets, a 4-piece pin punch set, and a 3-
piece chisel set.

The [2-piece punch and chisel set,
desniated No. 23412, includes six
punches and six chisels: four different
sizes of pin punches, a center punch,
a machine drift punch, three cold chi-
sels, diamond point chisel, cape chi-
sel, and a round nose cape chisel. The
5-piece punch and chisel set (No.
23405) includes a drift punch, a center
punch, a pin punch, and two of the
most popular cold chisels.

Two separate sets containing either
punches or chisels are available in
addition to the mixed sets. A 4-piece
pin punch set, No. 23404, includes
four of the best-liked sizes of pin
punches. The 3-piece chisel set, No.
23403, provides a selection of favorite
cold chisel sizes.

The [2-piece punch and chisel set
(No. 23412) is priced at $13.00, the
S-piece set (No. 23405) at $5.00. The
4-piece pin punch set (No. 23404) sells
for $4.00 and the 3-piece chisel set
(No. 23403) is listed at $3.00. A



Sheet Beam

(Continued from page 29)
of course, depend on the color be-
ing transmitted.

The circuit which combines the
—B-Y and—R-Y color compo-
nents into the G-Y signal has also
been deleted for simplicity. The
3.58MHz referance signal is ap-
plied to the deflectors at four dif-
ferent phase angles separated by 90
degrees (in quadrature), but the
phase splitting circuit is not shown.

In Fig. 3, the left-hand family
of curves shows the reference volt-
age at each of the deflector plates
and two different chroma signals
which might be present, at differ-
ent times, at the control grids. The
right-hand curves show the volt-
ages which are produced at each
plate for the two different chroma
signals. The zero axis for these
curves is the voltage at the plates
with no chroma signal applied.

Consider the first chroma signal,
(the dashed curves). Since they
lag the DI voltage by ninety de-
grees, the signal voltage at Pl con-
sists of a series of half-cycles chang-
ing from maximum positive to
maximum negative. When these are
filtered to an average value, there
is no change in the output voltage.
At P2, the signal is inverted from
P1, but again it produces no change
in the output voltage. Since the
chroma signal is in phase with the
reference at D3, a series of negative
pulses appear as the output of P3.
Filtering these produces an average
voltage which is negative with res-
pect to the quiescent condition. The
signal at P4 is inverted from the
one at P3, and thus a positive out-
put results.

Analyzing the effect of the above
chroma signal on the picture tube,
we discover that the blue gun,
which is controlled by P1, experi-
ences no change. The green gun,
which is controlled by the combined
outputs of P2 and P3, conducts
less. The red gun, controlled by P4,
conducts more. Thus, the color
produced is red with some blue and
very little green.

If we consider the second chroma
signal (the dot-dashed curves of
Fig. 3), a second set of outputs
are produced. Now Pl goes nega-
tive, P2 goes positive, and there is
no change from the quiescent state

at either P3 or P4. The blue gun
conducts less and the green gun
conducts more, while the output
from the red gun remains un-
changed. Thus the color produced
is green with some red and very
little blue.

Conclusion

An infinite number of hues
which are a combination of red,
green, and blue can be created by
changing the relative phase of the
chroma signal. Space considera-
tions have limited this article to the
use of only two examples. Remem-
ber that the phase relation of the

chroma and referance signals deter-
mines the hue, and that the ampli-
tude of the chroma signal deter-
mines the degree of saturation, or
intensity, of the color.

For simplicity or discussion, we
have deliberately avoided reference
to specific amplitudes, gain, phase
angles, etc. which enter into a de-
tailed analysis of chroma demodu-
lation. This information may be
obtained from a number of text-
books on color TV such as Oli-
phant and Ray, “Color TV Train-
ing Manual™ (second edition,
Howard Sams catalog #20472). A

How to break into the big money
servicing 2-way radios!

How WOULD YOU LIKE to start collecting your
share of the big money being made in
electronics today? To start earning $5 to $7 an
hour...$200 to $300 a week...$10,000 to
$15,000 a year?

Your best bet today, especially if you don’t
have a college education, is probably in the
field of two-way radio.

Two-way radio is booming. Today there are
more than five million two-way transmitters
for police cars, fire trucks, taxis, planes, etc.
and Citizen's Band uses—and the number is
growing at the rate of 80,000 new transmitters
per month,

This wildfire boom presents a solid gold op-
portunity for trained two-way radio service
experts, Most of them are earning $5,000 to
$10,000 a year more than the average radio-
TV repair man.

Why You'll Earn Top Pay
One reason is that the U.S, doesn’t permit any-
one to service two-way radio systems unless he
is licensed by the FCC (Federal Communica-
tions Comimission). And there aren’t enough
licensed electronics experts to go around.

Another reason two-way radio men earn so
much more than radio-TV service men is that
they are needed more often and more desper-
ately. A two-way radio user must keep those
transmitters operating at all times, and must
have them checked at regular intervals by li-
censed personnel to meet FCC requirements.

This means that the available licensed ex-
perts can “write their own ticket” when it
comes to earnings, Some work by the hour and
usually charge at least $5.00 per hour, $7.50 on
evenings and Sundays, plus travel expenses.
Others charge each customer a monthly re-
tainer fee, such as $20 a month for a base
station and $7.50 for each mobile station. A
survey showed that one man can easily main-
tain at least 15 base stations and 85 mobiles.
This would add up to at least $12,000 a year.

How to Get Started

How do you break into the ranks of the big-
mone¥l earners in two-way radio? This is prob-
ably the best way:

1. Without quitting your present job, learn
enough about electronics fundamentals to pass
the Government FCC Exam and get your
Commercial FCC License, Then start getting
practical experience in servicing two-way radio
systems in your area.

2. As soon as you've earned a reputation as an
expert, there are several ways you can go. You
can add mobile radio maintenance to the pres-
ent services offered by your shop, or start your

ENROLL UNDER NEW G.IL BILL

All CIE courses are available under the new
G.I. Bill. If you served on active duty since
January 31, 1955, or are in service now,
check box in coupon for G.1. Bill information,

own separate mobile radio business. You might
become a franchised service representative of
a big manufacturer and then start getting into
two-way radio sales, where one sales contract
might net you $5,000. Or you may be invited
to move up into a high-prestige salaried job
with one of the major manufacturers.

The first step—mastering the fundamentals
of electronics in your spare time and getting
y}?'urkFCC License—can be easier than you
think.

Cleveland Institute of Electronics has been
successfully teaching electronics by mail for
over thirty years. Right at home, in your spare
time, you learn electronics step by step.
Our AUTO-PROGRAMMEDTM lessons and coach-
ing by expert instructors make everything clear
and easy, even for men who thought they were
“poor learners.” You'll learn not only the fun-
damentals that apply to all electronics design
and servicing, but also the specific procedures
for installing, troubleshooting, and maintain-
ing two-way mobile equipment.

Your FCC License...or Your Money Back!
By the time you've finished your CIE course,
you'll be able to pass the FCC License Exam
with ease. Better than nine out of ten CIE-
trained men are able to pass the FCC Exam,
even though two out of three non-CIE men
fail. This startling record of achievement
makes possible our famous FCC License War-
ranty: you'll pass the FCC Exam upon com-
pletion of your course or your tuition will be
refunded in full.

Find out more. Mail coupon for two FREE
books, “How To Succeed In Electronics” and
“How To Get A Commercial FCC License.”

C?E
Cleveland Institute of Electronics
1776 E. 17th St., Dept. PF-38, Cleveland. Ohio 44114

Cleveland Institute of Electronics
1776 E. 17th St., Cleveland, Ohio 44114

A
|
|

Please send me without cost or obligation: |

1. Your 40-page book ‘“How To Succeed In |

Electronics” describing the job opportunities |

in Electronics today, and how your courses

can prepare me for them. |

2. Your book on “How To Get A Commer- |

cial FCC License."” l

|

Name Age_

(please print)
Address

City

State Zip.
[ Check here for G.I. Bil information.
PF-36

—————————— e ———1

Accredited Member National Home Study Council,
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Are you eligible for the
Bright Guy Awards?

It’s easy to get them—and to get all the busi-
ness they’ll bring you. New customers. More
sales. More money.

The Bright Guy Awards is the big pro-
gram Sylvania’s running this year to boost
your sales.

Your Sylvania distributor can put your
name and address in TV Guide ads in- your
area. The ads call you “the
brightestserviceman intown”
—and tell people in your town
why they should call you.

You'll get into the Yellow
Pages, too, un-
der the heading
“TV Service and Repairs.”

Once again this year you’ll
be eligible for over one hun-
dred valuable, interesting

Yellow

SMB-Bright Guy gifts, just
for buying the Sylvania TV

replacement parts you nor-

[ mally buy anyway.

.l. And you’ll get window dis-
plays proclaiming you “the

-=-=$7br1ghtest '—the TV service-
man everyone’s reading about.

"You're eligible for the
Bright Guy Awards just by - o
buying Sylvania’s famous
color bright 85%® picture
tube. And our other pic-
ture tubes, and our receiv-
ing tubes. So see your
Sylvania distributor.

Sylvania Electronic Tube Division, Elec-
tronic Components Group, Seneca Falls,
New York 13148.

color bright 8

SYLVANIA

SUBSIDIARY OF

GENERALTELEPHONE & ELECTRONICS GrElE

Circle 30 on literature card
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Also Electronic Products, Inc. ..o 59 o )
American Telephone & Telegraph ... .36 - " & i i
Amphenol Corp. .. . R .43 I “ " !n
\ | R : %
ONE YEAR - 2 O e I 41 Jee, i
WARRANTY Belden Mfg. Co. ... . l[l"[ i
V7 B&K Mfg. Co., Div. of Dynascan Corp ... 45 S : 5 " 1
LECTROTECH Bussmann Mfg. B 26, 27 iy ; :_. -
A complete color generator with 4 major ex- X . .
clusives for faster, more accurate servicing Castle TV Tuner Service. Ine. i 25
of color TV. Exclusive Color Vectorscope ac- S .
: . 20, 21
curately measures color demodulation tg Channel Master Corpr. . ... L
check R-Y and B-Y plus all"ten color bars Chemtronics L 63
for color phase angles and amplitude. Self-
calibrating—adjust timing circuit without Cleveland Institute of Electromics ........47. 61
use of external test equipment. Solid stt‘atp
reliability. Produces all patterns. RF at chan- - . o . B
nels 3, 4 or 5. Red-Blue-Green gun killer. Electronic Measurements Corp. . ... . 55
All circuits voltage _regulated to 5[] Electro-\oice, Inc. . B 18
operate under wide voltage
ranges. bk The Finney Co. .. R . .33 it
See your distributor or write Dept. PF-7 d A NEW

eLecmorecu.mc. " TUNER CLEANER

1221 W. Devon Ave., Chicago, Illinois 60626 | e City Tuner Repair Service

Circle 32 on literature card Jerrold Electronics Corp. .cover 2 [4
Lectrotech, Ine. . 63

TEXAS _ﬁ@ Littelfuse, Tne. ... ___________ _co\'er4: Fo R M U LATE D

Mercury Electronics Corp.

CRYSTALS e
is the «?—F! Miller J. W. & Co. 56 FOR TV_TU N ERS

il
| | -
Moslev Electromies, Ine. ... 34
Yine & cac usiné NUVISTORS &
y Oxford Transducer Co. - 53
for means TRANSISTORS
Quietrol Co. 39 Nuvistors and Transistors are highly
yau CONTROLLED sensitive tg driftTUom inggedients
. . I in most ordinary tuner cleaners.
QUALITY RC '} Components “,'Il‘lll)e““s - CAT. NO. Drift has been found to cause call
CRYSTALS (Entertainment Tubes) ... ~cover 3 800 backs and expensive tuner repairs.
SRS o $]198 For over 18 months CHEMTRONICS
for RC \‘ (ompunents.an(l I?e\\ces ha; been formulat.ing and testing
wee I (Parts and Accessories) ... . 51 | DEALER this new cleaner in both the [ab
o ) NET  and field. Under the most critical
= Color TV RC.A Components and Devices | test, there has been NO DRIFT on
(Semiconductors) ... - 54 s'::op:a ptatterns. I\fNe invite you to try
A this test yourself.
- Cltizen Band RCA Sales Corp. ... R L 19
» Commercial .
and Industrial Sams, Howard W. & Co., Inc. 53, 39
Radio S and A Electronies, Ine. ... ... .55 \
SENCORE, Ine. ... 38. 39 ACTIVATED
Simpson  Electric Co. .. 37 CONTROL &
E h : ) CONTACT CLEANER
See Your Parts Distributor Sprague I'roducts Co. B 23,24 TROI—
Sylvanla Electric Products Corp. .. . 62

AID

TROL-AID cleans and
lubricates controls,
contacts, switches, re-
lays and all other slid-
ing contact devices ...
in one fast operation.

TEXAS Texas Crystals ... 63
CRYSTALS Vector Electronics Co. .. S6

Div. of Whitehall Electronics
1000 Crystal Drive

Fort Myers, Fla. 33901 Zenith Sales Corp. ... o 17, 52
Plants in Fort Myers and Los Angeles |

Weller Electronic Corp. .. 58

| I BROOKLYN N. Y. 11236
Circle 33 on literature card Circle 31 on literature card
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CATALOG AND
LITERATURE

SERVICES

*CHECK “INDEX T0 ADVERTISERS” FOR FURTHER INFORMATION FROM THESE COMPANIES

ANTENNAS

75.

76.

77.

78,

79.

80.

81.

82.

83.

84.

85.

ALLIANCE — Colorful 4-page brochure
describing in detail all the features of
Tenna-Rotors.

ANTENNACRAFT — 12-page catalog
listing complete Antennacraft line of
UHF, VHF & FM antennas for all types
of installations.

BILONDER-TONGUE — Compact bro-
chure detailing a line of all-channel prod-
ucts expressly designed to improve recep-
tion in the f\llome and small MATV sys-
tems.

COLORMAGIC—Forin FR-28-C describes
a complete line of antennas and accessories.
CORNELL-DUBILIER — 16-page book-
let illustrates color, black-and-white TV,
and FM-.stereo reception problems that are
eliminated by the installation of a CDE
antenna rotor system.
DELHI—Twelve-page catalog introducing
a complete new line of home TV towers,
ham towers, citizen’s band towers, masts
and telescoping masts.

FINNEY — Forms 20.338, 20-356, and
20-357 describing distribution amplifiers
and antenna amplifiers for 300-Ohm and
75-Ohm TV and FM systems.*
JERROLD — New 4-page full-color cata-
log describes the new DParalog Plus an-
tennas.*

JED - Color Laser and LPV antenna
brochures. New 1967 dealer catalog cov-
ering complete line of log-periodic out-door
antennas, rotators, and aCCESSOI’iCS.
MOSLEY — Information on new Mosley
MATYV system for up to 8 TV/FM sets.
Includes TV antenna, distribution system
and outlets.

WINEGARD — 8-page color brochure on
new Super-Colortron antennas: 5 VHF-
UHF-FM, 4 VHOF-FM, 3 UHF. Includes
information on 6 new solid-state preampli-
fiers and 82-channel booster-couplers.

AUDIO

86.

87.

88.

89.

90.

ATLAS SOUND — Catalog 556-67 illus-
trates and describes many new models of
public address loudspeakers, microphone
stands, and accessories for cominercial
sound applications.

DUOTONE — Catalog of accessory and
maintenance items for the audiophile.
ELECTRO-VOICE — A comprehensive
guide to microphones and microphone ac-
cessories is offered in pocket-sized brochure
form.*

JENSEN-—New electronic musical instru-

ment louspeakers brochure, NY-2, con-
taining newest additions to the line.
KOSS—Brochure ahbout selected compo-

nents from the Acoustech line.

91. NUTONE — 16-page full color booklet
illusrating built-in stereo music, intercomi,
and radio systems,

92. OXFORD TRANSDUCER — C(atalog
sheets featuring speaker systems for auto-
mobiles.*

93. TENATRONICS—Flyer sheet about a
home stereo cartridge player.

COMMUNICATIONS

94. AMPHENOL — 2-color spec sheets on
new Model 650 CB transceivers and Model
C-75 hand-held transceiver.*

95. COMCO — Spec sheet on the Model 626
marine radio-telephone.

96. FANON — 24.page handbook on inter-
com systems.

97. GENERAL RADIOTELEPHONE —

Flyers on the Fieldmaster and MC-9 CB
transceivers.
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98.

99.

MOTOROLA -— New brochure tells how
to reach people on-the-move through use
of personal two-way radio.
PEARCE-SIMPSON — Brochures and
flyers on the complete line of CB trans-
ceivers.

COMPONENTS

100.

101.

103.

104.

105.

106.
107.

108.

109.

BUSSMANN — Bulletin on BUSS Fus-
tat Box Cover Units offers simple, low-
cost way to protect work bench tools
against damage and burnout. Units fit
standard outlet or switch box, have fuse-
holder plus a plug-in receptacle, pilot
light, switch, etc.
CENTRALAB — 24-page
parts catalog No. 33GL.

COLUMBIA WIRE -— 8-page
ment lists wire, cord, and cable.
LITTELFUSE — Pocket-sized TV cir-
cuit breaker cross-reference gives the fol-
lowing information at a glance. Manufac-
turer’s part number, corresponding Littel-
fuse part number, price, color or b/w
designation. A second glance gives trip
ratings and acquaints you with a line of
caddies. Ask for CBCRP.*

MALLQORY — New 1967 fullline cata-
log.

QUAM-NICHOLS—1967 general
of speakers.

SONOTONE—Data reference catalog on
a line of nickel-cadmium batteries.
SPRAGUE—C617, a complete catalog of
the Sprague line.*

TRIAD — 1967-68 replacement catalog.
N-816 descrihes Switchcraft’s new “traffic-
tailored” audio dealer and distributor ac-
cessory merchandiser program.
WORKMAN—New coil catalog lists gen-
eral and exact replacements for radio and
TV schematic drawings and illustrations
of all coils.

replacement

supple-

catalog

SERVICE AIDS

110.

111.

112,

113.

114.

115.

116.

117,

118.

119.

CASTLE TUNER — How to get fast
overhaul service on all makes and models
of television tuners is described in leaflet.
Shipping instructions, labels, and tags are
also included.*

ELECTRONIC CHEMICAL — Catalog
sheets on aerosol sprays for servicemen.
G.C. — FR-67G flyer on color harnesses.
FR-67A complete Audio-tex catalog.*
INJECTORALL — New 1967 catalog of
chemicals and alignment tools.
MIDSTATE TUNER — 24-hour service
on any make tuner is described in a color-
ful brochure.

PERM A-POWER — Chart shows correct
brighter for every TV set in the field.

PRECISION TUNER—Mailing kit and
replacement  tuner list for same-day
service.

QUALITY TUNER SERVICE — Intro-
ductory letter describing costs and service
on all makes of TV tuners. Repair tags
and shipping labels included.
RAWN-—Bulletins on repair ideas using
Plas-T-Pair knob and plastic repair kits.
Also, bulletins on tuner cleaners and cir-
cuit coolers. Includes price sheets.
SPRAYW AY — Brochure on C-60 sol-
vent cleaner and degreaser.

SPECIAL EQUIPMENT

120.

’ACO — 28-page, 4-color catalog on sol-
derless terminals.

TECHNICAL PUBLICATIONS

121. CLEVELAND INSTITUTE OF ELEC-
TRONICS—Free illustrated brochure de-
scribing electronics slide rule and four
lesson instruction course and grading serv-
ice.*

122, PHILCO—Information about Tech Data
& Business Management service. Also,
free parts catalog.

123. RCA INSTITUTES — New 1967 career
book describes home study programs and
courses in television (menochrome and
color), commumcatlons, transistors, in-
dustrial, and automation electronics.

124. RIDER-—Brochures on TV Tech/matics.

125. SAMS, HOWARD W.—Literature de-
scnbmg popular and informative publica-
tions on radio and TV servicing, com-
munications, audio, hi-fi, and industrial
electronics, mcludmg specnal new 1967
catalog of techmca] books on every phase
of electronics.*

126. SIMPSON—88-page booklet “1001 uses
for the 260 VOM.”*

TEST EQUIPMENT

127. B & K—New 1967 catalog featuring test
equipment for color TV, auto radio, and
transistor radio servicing, including tube
testers desxgned for testing latest receiv-
ing tube types.*

128. EICO—New long-form catalog of the
complete Eico line.

129. HICKOK-—Short form catalog plus speci-
fication sheets on the Models GC 660 color
generator, CR-35 CRT analyzer/rejuvena-
tor, and 860 Injecto-Tracer.

130. JACKSON—New line folder on “Service
Engineer,”” test equipment includes push-
button-operated color-dot/bar generator.

131. LECTROTECH—Two-color catalog sheet
on new Model V6.B color bar generator,
the latest improved model of the V6. Gives
all specs and is fully illustrated.*

132. MERCURY—AIll-new-low-price color dot
bar generator and Model 2000 conductance
tube checker all for under $100.*

133. PRECISION APPARATUS—Illustrated
catalog describing signal generators, oscil-
loscopes, and meters.

134, SECO—Operating manual for the HC8
in-circuit current checker.

135. SEMITRONICS—Brochure on the new
Model 1000 transistor tester.

136. SENCORE—8-page full color catalog plus
a new 4-page supplement catalog.”

137. SIMPSON-—New 1967 16-page test equip-
ment hrochure featuring a palm-sized
VOM, Model 160.*

138. SINGER—Catalog GD-1 describing fre-
quency meters and standards receivers for
the two-way radio communications service.

139. TRIPLETT—Literature sheet on the new
Model 600 transistorized VOM.

TOOLS

140. ARROW—Catalog sheet showing 3 staple
gun tackers designed for fastening wires
and cahles up to %4” diameter.

141. ENTERPRISE DEVELOPMENT —
Time-saving techniques in brochure from
Endeco demonstrate improved desoldering
and resoldering methods for speeding and
simplifying operations on PC boards.

142. XCELITE—Bulletin N367 on a new 14.
piece nut and screwdriver kit.*

143. GENERAL SEMICONDUCTOR — 26-

page reference list covering 3000 zener
and reference diodes.

TUBES AND TRANSISTORS

144,

145.

IR—Transistor cross reference guide—22
pages of detailed specifications on uni-
versal silicon and germanium transistors
and a complete listing of more than 5000
devices which they replace.

RADIO CORP. OF AMERICA—PIX
300, a 12-page product guide on RCA pic-
ture tuhes covering both color and black-
and-white. Includes characteristics chart,
terminal diagrams, industry replacement,
and interchangeability.*



RCA’s COLOR TV FASTCHECK #8

If the color picture lacks one of the primary colors, use this procedure
to localize the trouble:

Switch the set to an unused channel. If the raster is tinted, follow
procedure A. If the raster is normal, follow procedure B.

PROCEDURE A (Color raster) PROCEDURE B (Normal raster)
1.Make sure gray-scale tracking controls are set correctly. 1.Check and/or replace color-demodulator tubes. Note: If you
2.Check and/or replace color-amplifier tubes. Remember that: suspect a faulty demodulator tube, interchange the demodulators;
white minus blue = yellow a faulty tube is indicated by a shift in colors in a color picture or
white minus red = cyan bar pattern.
white minus green — magenta 2. If tubes are okay, measure tube-pin voitages with a VTVM or VOM.
3.1f tubes are okay, measure tube-pin voltages with a VTVM or VOM. Use a tube socket test adapter to avoid pulling the chassis.
Use a tube-socket test adapter to avoid pulling the chassis. 3.1f any voltage is incorrect, use conventional circuit troubleshoot-
4.1 voltages are correct, use an RCA WT-115A Color Picture Tube ing methods to isolate the defect.

Tester to check emission of the picture-tube guns.
Your RCA tube distributor is your best source for top quality RCA receiving tubes for color TV,
black and white TV, radio, and hi-fi. Increase customer confidence. Always replace
with RCA receiving tubes.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.
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