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Pull in more profits with
Jerrold VUfinder® Antennas

Now-a line of antennas designed
to deliver quality performance without eroding your profit margin. The
Jerrold VUfinder 82 -channel Antenna line. Perfect for bringing you
the best in VHF, UHF color and
black and white, plus FM reception:

signals-even in difficult reception areas
Tough, all-weather construction
of vibration -proof, point-contact
element locks, rugged Cycolac
insulators and twist-resistant
boom

Excellent front -to -back ratio eliminates interference
Unusual flatness assures greater
color fidelity

Sharp directivity eliminates
ghosts, picks up strong, clear

All parts snap into place-anywhere-on the ground or on the
roof

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 complete spectrum of problem -solving
Jerrold reception aids-Pathfinder,
Paralog Plus, and Colorpeak antennas
Powermate pre -amplifiers, amplified -couplers, and splitters .. coaxial cable, wall outlets,
and wall plates. Get more details.
See your Jerrold distributor, or
write for our new catalog.
.

.

short, all the benefits of the
Jerrold Colorpeak line-plus UHFareavailable with Jerrold VUfinders.
In

JERROLD
Focusing on one thing...
better reception

Circle

1

on literature card

Motorola
The solid-state complement of this 8"
b -w portable consists of 22 silicon
transistors, 2 germanium transistors,
The germanium transisand 10 diodes.
tors are employed in the vertical and
The only tube
horizontal output stages.
used in this chassis, other than the
9YP4 85° CRT, is a 1BG2 rectifier in the
Selection of eihigh -voltage circuit.
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
For DC operation, the
a filter circuit.
rectifier and part of the filter is bypassed and the input fed directly into
a pi -type filter.
Three common -emitter video IF circuits
are employed in this chassis, along with
In
a two -stage video amplifier section.
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 amplifier stage, a driver (emitter follower),
and an output stage.
A keyed AGC system (gate and amplifier stages) directly
controls the 1st 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 follower (driver) inserted between the discharge and output stages.
The horizontal oscillator, a Hartley type controlled by a conventional AFC circuit using
back-to-back diodes, is directly coupled to a driver stage.
The driver stage
amplifies the oscillator signal to a
level sufficient to drive the horizontal 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 XP201 CU
Chassis 9TS-460A-09

ACI DC SELECTOR

SWITCH

BATTERY

AC

RECEPTACLE

10K

CENTERING

VIDEO

VERT

JERT

VERT

HORIZ

BIAS

LINEARITY

HOLD

SIZE

HOLD

MDR IZ

HORIZ
DRIVER

OUTPUT

HORIZ
M

OS

IRE VOLTAGE
GRECTIFIER

12. 5V
AEC

DAMPER

HI CHCf
VOLTAGE
RF
OLTA

12.5V
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BOOST
DIODE
AGC

HORIZ

WL

104

YOKE

mid

01

6.8-z
12. 5V

OF NEW

RCA

PREVIEWS SETS
The 9" b -w portable shown here is completely solid-state.
The CRT, a 9WP4,
is the only tube employed in this "U" Most of the circuitry
shaped chassis.
is contained on a single circuit board
mounted on the horizontal portion of the
chassis.
The vertical output, horizontal output, damper, and regulator transistors are located on the vertical portions of the chassis.

Model

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 regulation stage.
An equivalent circuit
schematic and block diagram of the IC is
included in the October '66 issue of PF

A.2 -00E

Chassis KCS157A

REPORTER.
EXTERNAL
SPEAKER

JACK
ANTENNA
SELECTOR
SW ITCH

/CONTRAST
VERT
HOLD

VERT

/LINEAR ITY
HORIZ
HOLD

HEIGHT

SOUND

1C

SYNC

AUDIO 0UTIJT

SEP

(MATCHED P -I12

AUDIO
DRIVER

1ORIZ

os:

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 bypassed for DC operation.
The customer
controls are mounted on a "pop-up" control/speaker panel that is released by
depressing a button at the right of the
carrying handle.
When the panel is
closed, a microswitch automatically removes power from the receiver.
A tripler high voltage circuit (shown here)
provides approximately 10kv to the CRT
,anode.
Focus voltage is provided by a
single silicon diode.

HORIZ
DRIVER

IST

PIX

IF

AGC
GATE

NOISE
CANCELLER

ACC
GATE

AGCY

2ND

AMP

PIXIE
JRD

FIX

AGC

AMP

VERT
OUTPUT

IF

VIDEO
OUTPUT

VERT

DRIVER

CRT

BLANKING

VIDEO
DETECTOR

IS1 VIDEO
AMP

VERT
OSC

HORIZ
OUTPUT

IF AGC

OF NEW

Sears

PREVIEWS SETS
Shown here is Sears' 14" color receiver,
Almanufactured in Japan by Toshiba.
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
Even more
the main horizontal chassis.
interesting, these circuits are comThe three stages
pletely solid-state.
of video IF use NPN transistors, while
the AGC amplifier and keyer stages use
The sound circuit consists
PNP types.
of two transistorized (NPN) stages of
sound IF, a ratio detector, and two
A sepatube-type audio output stages.
low
the
in
rectifier
full
-wave
rate
the
+12
provides
supply
voltage power
cirthe
transistor
for
volts needed
Other interesting features of
cuits.
this chassis include a blocking oscillator in the vertical deflection circuits and a manually operated degaussing circuit.

Model 7160
Chassis 562.10220

PINCUSHION

KINE

PHASE

BIAS
RED

SCREEN

FOCUS

AUDIO AMP

SOUND IF

AND

CIRCUIT

AUDIO OUTPUT

PICTURE
AND

1ST

IF

AND

AGC CIRCUIT BOARD

BOARD

BANDPASS AMP
COLOR KILLER

GREEN

,

HORIZ

SCREEN

LINEAR ITY
SLUE

SCREEN

CIRCUIT
BREAKER

NORMAL
SERVICE
SWITCH

PINCUSHION

AMP
HIGH VOLTAGE
ADJUST

r

_.i

HEIGHT

LINEARITY

COLOR

RED GREEN

KILLER

DRIVE

BLUE

DRIVE

r

DEFLECTION CIRCUITS
(HORIZONTAL CHASS IS I

CHROMA CIRCUITS
(VERTICAL CHASS IS)

AGC
DIODE

AGC

1ST SOUND IF

1,

VERT''w

2ND SOUND IF

AMP

SOUND DETECTORS

1ST

PICTURE IF

2ND

PICTURE IF

KEYED
AGC AMP

SOUND AND
AGC DETECTOR

3R D

PICTURE IF

SOUND

PICTURE IF

DETECTOR

REJECT

Zenith

PREVIEWSOSFENTESW

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 system (using a 6HS5 tetrode) and transistorized video driver circuit (inserted
between the cathode follower and "Y"
amplifier).
Other changes that were
discussed involve the chroma demodulator circuits and the addition of a selenium rectifier to increase the voltage
applied to the screens of the CRT.
One new feature of this receiver not described previously is the automatic fine
tuning control (AFC) shown here.
A portion 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 into a correction voltage by the discriminator 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 error voltage developed by the discriminator ranges between +5 volts and -2.5
volts and is added to (or subtracted
from) the normal 3 volts, so that the
voltage applied to the varicap ranges
from 8 to .5 volts.
During UHF operation, the voltage applied to the vari cap will range from 4 to 2 volts.

Model X4541W
Chassis 20X1C36

EWE

BUZZ

HORIZ

VERT

SCREEN

CENTERING

FOCUS

SET UP

BLUE

GREEN

COLOR

NORMAL

DRIVE

DRIVE

KILLER

CENTERING

RED

SCREEN

GREEN

HIGH VOLTAGE
ADJUST

PINCUSHION

SCREEN

SW ITCH

PINCUSHION
BURST

AFC PHASE DETECTOR
AGC KELLER

3.58MHz OSC

CORRECTOR
COLOR AMP

AMP

PHASE DETECTOR

CONTROL

REACTANCE

HORIZ AFC
HORIZ USC
HORIZ DISCHARGE

VERT OSC

SYNC AGC

100K
VERT

COLOR AMP

CATHODEN
FOLLOWER

HORIZ

-

1ST IF .

2ND IF
3RD

IF

SYNC
SOUND AMP
SOUND

LIMITER

AFC

'OUTPUT

OUTPUT

3RD

VIDEO

6.8pLL.z
100

AMPLIFIER

8.( 0

á

B

TI

KS

100

H

HIGH
VOLTAGE
REGULATOR
R -Y

DEMOD

B -Y

DEMOD

1KI

100K

220Q

82+10IC
meg

Pfl/

1000p

u1000

SOUND

1000pí
1000pf'(

O

DETECTOR

SOUND
OUTPUT
Y

AMP

AFC
DEFEAT

lmfd
250V

VAR ICAPS
IN VHF
AND UHF
TUNERS

VIDEO SPEED SERVICING

Motorola

VIDEO AMP

SEE

(DA 15D08/PCL84

PHOTOFACT Set 695, Folder 4

6.55!

Mfr: Motorola

20V

VIDEO

Chassis No: TS -912A, B,

1009

8

DE

12K

25V

YA, YB
.

LINE

18009

100pf

002

DELAY

wit

275v

Card No: MO TS -912-1

NOISE
INVERTER
155V

Section Affected: Pix.

33K

Symptoms: No color. No B
amplifier.

+

CATHODE
FOLLOWER

on pin 6 of video
SYNC
AND

Cause: Open resistor in plate circuit of video

lDpf

AGC

amplifier.

#

39009
3W

1

3.89

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

2

-I.3V

Mfr: Motorola

770Ki

.,. 56pf
Chassis No: TS -912A, B, YA, YB

330K

Card No: MO TS -912-2

SYNC

15V

SEP

CATH

Section Affected: Sync and raster.

39

275V

.0033

.01

22K

1KV

-.9V

1

=.0033

Cause: Leaky or shorted capacitor which couples pulse from horizontal transformer to

56pf

22K

22K

1

horizontal AFC circuit.
To Do: Replace

I

10meg

330K

Symptoms: Poor horizontal sync or intermittent raster.

What

HORIZ
0SC

C67 (.01 mfd, 1KV).

WINDING ON HORIZ
OUTPUT TRANSFORMER

CHROMA BANDPASS AMP

Mfr: Motorola

B

15DQ8/PCL84

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

6

Card No: MO TS -912-3

COLOR..
CONTROL

Section Affected: Color pix.

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

_I,

15V

30

:-

24

8

560pf

CHROMA
DEMO

D

COLOR

KILLER

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

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

(270 pf)

and
275V

July, 1967
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SPEED SERVICING

VIDEO

Motorola
r

RED

i

HORIZ
CENTERING

SEE

PHOTOFACT Set 695, Folder 4

CONTROL

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

HORIZ
DEFL.

Card No: MO TS -912-4

COILS
560pf

Section Affected: Raster.

5600
2.5KV

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

5%

Cause: Open capacitor in horizontal deflection
coil circuit.

BLUE

What

t

To Do: Replace C62

5%)

HORIZ OUTPUT

(560 pf, 2.5KV,

and R107 (4.7K, 2W).

TRANSFORMER

1st

VIDEO IF
TUNER

R

-F AGC

.5V

VIDEO

Mfr: Motorola

AMP
AGC KEYING

4BL8/XCF80

YA, YB

Chassis No: TS -912A, B,

Card No: MO TS -912-5
Section Affected: Pix.

Symptoms: Overloaded pix on strong signal.
275V

Cause: Leaky AGC coupling capacitor.
HORIZ OUTPUT
TRANSFORMER

What

To Do: Replace C5

(.25 mfd).

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 slightly with pliers at point C in the direction
necessary to engage the oscillator gear.

14

PF
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VIDEO
SEE

SPEED

/.

SERVICING

PHOTOFACT Set 802, Folder 3

1ST V I DEO AMP

Mfr: Truetone

V4

A

9

VIDEO
DEFECTOR

Card No: TR 2DC16-1

I

I

Section Affected: Pix.

3.5pf

120V

2ND

VIDEO
AMP

95V

-2.5V

8

7

6.552

47K

6AW8A

Chassis No: 2DC1663A, 65A, 67A

6

lit

.5V

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

cathode resistor

What To Do: Replace R51
V4 (6AW8A).

(22 ohms) and

Cause:

Truetone

220

56000

CHROMA

BANDPASS
AMP

10K

150

open.
2200

220pí

10W

HORIZ
BLANKING
AMP

Mfr: Truetone

130

395V

HORIZ OUTPUT

A

1.5 meg

Chassis No: 2DC1663A, 65A, 67A

6J E6

VERT

MEÁDOSURE

22000

Card No: TR 2DC16-2

13W

20ma

35V

HORIZ
OS C

Section Affected: Raster.

1-7

-5 W 2-6

1000

HORIZ
OUTPUT
TRANSFORMER

3

X

4712

10-

Symptoms: Insufficient width after receiver op-

erates for extended period.

200ma

Cause: Screen grid resistor in horizontal out-

put circuit changes value, reducing voltage
and 7).
at screen grid (pins

118000

10meg

13K

130V

1

What

To

Do:

Replace R141 (13K) and V12

395V -4

VERTICAL

'0472

CENTERING

(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).

July,

www.americanradiohistory.com
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Truetone

SPED

VIDEO

SYNC SEP

SEE

6KA8

SERVICING

PHOTOFACT Set 802, Folder

3

Mfr: Truetone
47pf

220K

Chassis No: 2DC1663A, 65A, 67A
Card No: TR 2DC16-4

390K
33K

Section Affected: Sync.

. 001

VIDEO
OUTPUT

Symptoms: Horizontal sync tears and drifts off
frequency. Voltage high at pin 2 of horizontal phase detector.

100K

13W
AGC

KEYING

ji40mfd

Cause: Leaky coupling capacitor between sync

L_
_

separator and horizontal phase detector.

HORIZ
PHASE
DEI

,Vvv\.
AGC

HORIZ

15004

1ST

BURST AMP

VIDEO
AMP

6E W6
4

2

11

Chassis No: 2DC1663A, 65A, 67A
1.80

6

CH

3

50

1V

SYNC A
PHASE

1.84

2

4W

47K

Replace C66 (47 pf).

Mfr: Truetone

390V

5

To Do:

330pf

COLOR

KILLER

What

AFC

60004

Card No: TR 2DC16-5

DET
5

l
E..i
330pf

Section Affected: Color pix.

120pf
.
.

Symptoms: No control over tint; b -w pix normal.

01

01

250V

39K

TINT

8

.001
10005

Cause: Defective tint control cable.

12002

What

To Do:

Replace tint control cable.

395V

CHROMA

A

REFERENCE

CHROMA

OSC CONTROL

REFERENCE

If70V

OSC

Card No: TR 2DC16-6

3.58 MHz

8

Section Affected: Color Sync.

CRYSTAL

101.

2.5V

33K

104

=.01

b

Symptoms: Unstable color sync; b -w pix normal. Voltage varies at cathode (pin 8) of
chroma reference oscillator control stage.

10pf

27K
47K

CHROMA
SYNC
PHASE

Chassis No: 2DC1663A, 65A, 67A

2200

6-104
15000

Mfr: Truetone

§

Cause: Cathode resistor of chroma reference

oscillator control stage overheats and changes

6804

value.

5%

DET
.

47K

01

I
16
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.

01

250V

What To Do: Replace R184 (680 ohms) and
V23 (6GH8).

ll1YL.
¶

hoìiore
ihe on_yTVmanu-:aciurer
io -win NATE SA's
"Friends o_1 Service" award
five firnes!
is

a

FRIENDS

SERVICE MANAGEMENT

AWARD

wß,1966

Ammo

I

MII

TO

RADIO CORP.
wR

OUTSTANDING SERVICE 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 expert 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.

ENJFN The quality goes in before the name goes ,on
Circle

2 on

literature card
July, 1967/
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LETTERS TO

the BDITOß
COMPLETE OVERHAUL
ON ALL MAKES

OF TV TUNERS
(WE SHIP C.O.D.)

$9.50

UV Combo's $15.00

Price includes all labor and part
except Tubes, Diodes & Transistor
If combo tuner needs only one uni
repaired, disassemble and ship onl
defective unit. Otherwise there wil
e a charge for a combo tuner.
hip tuners to us complete wit
Tubes, Tube Shields, Tuner Cove
and all parts (including) any broke
parts. State chassis, model numb

Il

tuners are serviced by FACTOR
AINED TECHNICIANS with year
experience in this specialize
tuners are ALIGNED T

Id. All

ANUFACTURERS SPECIFICATIO
crystal controlled equipment
d air checked on monitor befor-'
ipping to assure that tuner

n

i

GEM CITY

REPAIR
Box 6

B

TUNER
SERVICE

Dabel Station

2631 Mardon Drive

Dayton, Ohio 45420

Circle
18

PF
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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 invention, the vacuum tube, and its companion, the loud speaker, we were
invited back into the inhabited part
of the house, even into the parlor.
I can still remember that this particular 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 commented 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 automobile storage battery lighting the
filaments and a 45 -volt "B" battery
(with a 22.5 -volt tap). RF amplification 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 cover. As a stirrer up of nostalgia, it
couldn't be beat.
R. A. SCHMALZ
Evansville, Ind.
We found the WE205B tube in a
collection of radio memorabilia in
the museum at Sams Technical Institute. It and the Nuvistor illustrated
so well the great reduction in the
physical size of electronic components that we picked it for the cover.

349
PHONO CARTRIDGES!

459
PHONO NEEDLES!

olr

`71

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

how many models are
Ey That's
listed in the

current ElectroVoice 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.
632 Cecil Street, Buchanan,

lect

777

R

Michigan 49107

Yoics

SETTING NEW STANDARDS IN SOUND

-Ed.

Circle 4 on literature card

The hottest

thing in
electronics
hardly gets
hot at all
(RCA's solid

integrated circuit, that

With the tiny chip there are few heat problems
and low power consumption. And because integrated 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

is)

j

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

of their kind, they
are more reliable
than ever before.¡

The Most Trusted Name

in Electronics

July, 1967/PF
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Channel Master

smashes the
82 Channel size

barrier!

Revolutionary VUtronic design*

electronically interleaves U and V
elements for compact size without
sacrifice of VHF gain.

Deep Fringe

Model 3661-G
Same VHF gain as

Color Crossfire
Model 3610-G

Fringe area Model

A VHF only antenna with

all UHF elements contained within
the over-all length of
the VHF section

exactly the same VHF
gain as the 82 -channel

3661G has

© t967,

Channel Master Corp.,

practically the same

Usual design 82 -channel
antenna would have to
be 34% longer to provide the same UHF and
VHF gain as Model

size.

3661G

Model 3661G is also

Color Crossfire

82.

82

New Color Crossfire

UHF/VI-IF Antennas plus FM/FM Stereo
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
cost[y, unwieldy, and unsightly construction, this
has always meant sacrificing VHF gain. Now Channel Master fills the 82 -channel gain gap with Color
Crossfire 82 antennas designed for metropolitan to
fringe areas where maximum VHF gain is as important as UHF reception power.

HERE'S THE SECRET
UHF

UHF

Director

.---

Low end UHF

Director
High end UHF

r.--+

2

UHF Wave-Lengths

overall

VHF

UHF Phase

Center

VHF

Director

Controller

Insulator

Director

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

addition to the famous Channel Master Crossfire VHF Proportional Energy Absorption Principle,
these new antennas employ unique series -fed
folded UHF dipoles with carefully engineered dimensions so that they literally "disappear" and
operate as a perfect 300 ohm line at VHF frequencies ... no "lossy" couplers required as is the case
with the usual parallel -fed UHF elements.
In

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

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

Near Fringe

Far Suburban

More Channel

Master Crossfire
Series Antennas
have been sold
and are being

sold...than any

model

other antenna in
the history of

3662G

Near Suburban

Outer Metropol tan

Inner Metropolitan

television.

CHANNEL

MASTER

model

3666G

Ellenville, N.Y.
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This month our country is 191 years
old! Though we can't claim to have

invented freedom, we have developed
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.

window -size blow-ups
of this message, send 10¢ to
For

Sprague Products Co.,
105 Marshall St., North Adams,
Mass., to cover handling
and mailing costs.

Fr:

Have
2

teeth pulled

for the
PRICE OF ONE

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 whyThe expert service technician, just like
other professional people, must undergo
years of study and apprenticeship to learn
the fundamentals of his skill. And a minimum investment of from $3000 to $6000
per shop technician is required for the
necessary equipment to test today's highly
complex sets. Finally, through manufacturer's training courses and his own technical 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 operators. 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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risk 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.

/600110C.

filars$

DIFILM BLACK BEAUTY
Molded Tubular Capacitors

Dipped Tubular Capacitors

The world's most humidity-resistant molded capacitors. Tough, protective outer case of non-flammacannot be damaged in
ble molded phenolic
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.

A "must" for applications where only radial -lead
capacitors will fit
the perfect replacement for
dipped capacitors now used in many leading TV
sets. Double -dipped in rugged epoxy resin for positive protection against extreme heat and humidity.
No other dipped tubular capacitor can match
Sprague Orange Drops!

SPRAGUE
.05 MFD.±10%

...

DIFILM ORANGE DROP

...

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

SPRAGUE®
THE

WORLD'S LARGEST MANUFACTURER OF CAPACITORS
Circle
24
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MARK OF RELIABILITY

COMPLETE TUNER
OVERHAUL

ALL MAKES

-

ONE PRICE

news of the servicing industry
Development Programs
The industry is becoming acutely aware that a shortage of trained technicians exists. The solutions to the
problem are as varied and numerous as the solution

seekers. One thing is apparent, however. Few companies 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 programs. 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
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 Service Training Center (AESTC).
The training seminars and AESTC make up only a
small part of Admiral's commitment to quality customer service. For exampe, to expedite service, Admiral maintains a spare parts inventory valued in the
millions of dollars. This does not include the inventory
at distributor locations.
In addition, more than 1-1/4 million pieces of service
literature were distributed during the 1967 model year.
Instructional textbooks, color slides, and other teaching aids also have been prepared by the Service Division, supplementing the AESTC program.
The Electronic Industries Association's Service Committee has launched a long-term program in the areas
of recruiting, training, and upgrading the electronics
technicians needed in ever increasing numbers by con -

GLARANTEED

COLOR TUNERS

ALIGNMENT
ADDITIONAL

-

COLOR
NO

CHAFGE

TRtaNSISTOR

COLOR

Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly 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 ti_ners unfit fcr overhaul. 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 pest in
TV tuner overhauling.
.

.

.

CASTLE

TV TUNER SERVICE, INC.
MAIN PLANT: 5701 N. Western Ave., Chicago 45, Illino s
EAST:

4190 Vernon Blvd., Long

sland City

CANADA: 136 Main Street, Toronto 13, Ontario
*Major Parts are a idit'er:,.l : Cz r .dti
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in electricity and electronics and three

volumes on
"Advanced Servicing 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

shielded fuseholders
For use where fuse and fuseholder could pick up radio
frequency radiation which interferes with circuit containor other nearby circuits.
ing fuseholder
Fuseholder accomplishes both shielding and grounding.
Available to take two sizes of fuses-% x 1%" and
x 1" fuses.
Meets performance specifications of both MIL-I -6181D
and MIL-F -19207B.

-

INSIST ON

BUss QUALITY

Recognizes Washington Technicians

At NEA's May 7th Board of Directors Meeting, a
resolution was passed giving those technicians previously certified by the Washington State Electronics Council 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
Certification 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 Incorporated.
In announcing the name change, Executive 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 years has

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

BUSS

:

The Complète Line of Fuses and

sumer electronic product retailers and servicers.
The "EIA Service Technician Development Program"
embodies the latest phase in the association's longstanding effort 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 -financed, 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 career opportunities awaiting them in the electronics service field.
2. Vocational education upgrading to bring electronics vocational education in this country up to the
level of sophistication demanded by the revolutionary
technology today transforming consumer electronicsvia teacher institutes, correspondence courses, bulletins,
scholarships, etc.
3. Coordination with the service activities of manufacturers, 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 decades has encouraged and sponsored service technician
recruitment and training. Six basic laboratory manuals

SUB-

MINIATURE

PIGTAIL FUSES
BODY SIZE ONLY .145 x

.300

INCHES

For use on miniaturized devices, or on gigantic space

tight multi -circuit electronic
devices.
Glass tube construction per-

mits visual inspection of element.
Smallest fuses available with
wide ampere range. Twentythree amperesizesfrom 1/100

'

thru 15 amps.
Hermetically sealed for potting without danger of sealing
material affecting operation.
Extremely high resistance to
shock or vibration. Operate
without exterior venting.

VISUAL
INDICATING

Tell us what
you need or ...
Write for BUSS
Bulletin SFB.

INSIST ON

BUss QUALITY
BUSSMANN MFG. DIVISION, McGraw Edison Co., St. Louis, Mo. 63107
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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 Manufacturing Company.
Under terms of the agreement between Mitsumi and
United -Carr Incorporated, parent company of Cinch,
Mitsumi-Cinch will produce and distribute Cinch electronic 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 manufacturing space, provides Cinch with its fourth production facility for the company's line of electronic connectors, sockets, terminal boards, etc. Cinch also
opened another new plant in Elk Grove Village, Ill., in
late May.

"Slow blowing" fuses prevent needless outages by not
opening on harmless overloads-yet provide safe, Protection against short-circuits or dangerous overloads.
Write for BUSS Bulletin SFB

INSIST ON

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

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 detailed 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 respect to the authorization of a new preferred stock. It
is presently contemplated that the transaction will be
completed in July of this year.

Fuseholders of Unquestioned High Quality
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 electronic
equipment, the name was changed to Viking Industries.

SPACE

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 shopping center complexes only to learn that their financial
standing was not sufficient to meet the lease requirements 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 conditions 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 2-1/2 % of the yearly rent will also be required.
Circle 9 on literature card

SAVER

Screw type
slotted knob that
is recessed in
holder body and
requires use of

Panel Mounted

screwdriver to
remove
or insert it.

Fuseholders
Fuseholder only 1%
inches long, extends just

% inch behind front
of panel. Takes
Screw type
knob designed
for easy gripping,
even with
gloves. Has a

"break -away"
test prod hole

3x

inch fuses. Holder 'rated
at 15 ampere for any
voltage up to 250.

Write for BUSS Bulletin SFH-10

in knob.
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Sheet -Beam
High-level chroma
demodulation, as employed
by Zenith, eliminates the
need for a G -Y demodulator
and color difference
amplifiers.

Demodulators
By CARL MOELLER

Introduction
We have experienced the evolution 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 expect the designers of color sets to continue this evolutionary
trend. Even now, color TV design
has progressed to the extent that a
great number of models of excellent design are available at a moderate 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 designers strive for greater reliability and
simplicity, thus providing a "better
product at less cost". One area of

development
lators.

is in

chroma demodu-

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 directed to one or the other of the
plates, depending on the instantaneous potentials of the deflectors.
INiERNALSHIELD
(SUPPRESSOR)
DEFLECTOR

CONTROL

GRID

FOCUS
PLATE

ACCELERATOR

ELECTRODE

CATHODE

The Sheet -Beam Tube
in

One of the recent developments
chroma demodulation is the

sheet -beam demodulator. The
"heart" of this high-level demodulator is the pair of 6JH8 "sheet beam" tubes which were developed
specifically for this circuit. Fig.
shows the basing diagram and a
cross sectional drawing of this tube.
1

28
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Fig. 1. 6JH8 cross-section and base.

Consider this tube under conditions such that the two deflectors
are at equal potential and a sinewave 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 "pushpull" 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 degrees out of phase with the deflector signals and also with each other.
Gain is realized because a small
deflector signal can control a relatively 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 instead of an amplifier.

Phase Relations

Consider the time when the lefthand plate is gated ON by its deflector. The voltage at the plate will
be controlled by the instantaneous
control grid voltage. If this voltage
is a sine -wave of constant amplitude, the plate voltage becomes a
function of the phase angle of the
grid 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 is
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
8+

reference, the plate will swing in
a positive direction. If this positivegoing 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
grid controls the magnitude of the
plate swing and ultimately determines the degree of saturation of
the red light viewed on the CRT.

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 grid voltage of constant phase that
is changing in amplitude; we will
see that the plate voltage swings
with the grid voltage as before.
However, if we examine the two
halves of the tube, we find that
although the magnitude of the plate
signals depends on the magnitude
of the grid signal, the difference in
magnitude of the plate signals depends on the phase of the grid
signal.
From Fig. 2, we find that the
requirements for one half of a
chroma demodulator are fulfilled.
The 3.58MHz oscillator signal is
applied to the deflectors in pushpull and the chroma signal is impressed on the control grid. For
example, if the chroma signal is
180 degrees out of phase with the

Demodulation
Fig. 3 is a simplified schematic
diagram of the sheet -beam demodulator with pertinent waveforms.
The 3.58MHz filters located in
each 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,
Please turn to page 61
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Phase Detector Wave -forms
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Sheet -Beam Demodulator Waveforms.
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THERMISTORS

and
VARISTORS
ln

by Rufus Turner
Responding to heat and voltage,
these sensitive resistors are used
to stabilize and protect various
circuits and components.

Circuit designers have at their disposal several "self -variable" resistors
for use as automatic control devices.
These devices change resistance in
response to some phenomenon applied 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 temperature. Of these, the thermistor
and varistor are found most often in
TV receivers.
Thermistors
All resistors are temperature sensitive to some extent, usually showing lower resistance when hot than
when cold. But the thermistor (the
name comes from "thermally sensitive resistor") exhibits this effect to
a more pronounced degree. Actually, temperature sensitivity has
been designed into the thermistor.
One type of thermistor has a positive
temperature coefficient (its hot resistance is higher than its cold resistance); the other type has a negative
temperature coefficient (its hot resistance is lower than its cold resistance).
Thermistors are available in a
wide variety of nominal resistances,
power dissipations, and positive or

negative temperature coefficient
values. Depending upon type and intended application, they are usually made from metallic oxides,
semiconductors, or ceramics and
are supplied in rod, disc, bead, or
washer shapes. Table I lists some
common hot and cold resistance
values for typical thermistors (or
TABLE

1

Typical Thermistor Resistance
Resistance (in ohms)
HOT
COLD
7500
0.1
0.18
30,000
0.24
820
0.51
15,000
0.60
5100
3.8
75
9
600
11
60
250
20
31
260
40
375
43
600
50
150
75
950
30
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thermistor-like control resistors )
used in TV receivers.
In a great many practical cases,
circuit resistance may be stabilized
by inserting the correct thermistor
relatively simple step. For example, 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 temperature coefficient of resistance which
may be expressed as an increase
of so many ohms -per-ohm of nominal resistance -per -degree centigrade
(ohms/ohm/°C). If a suitable
thermistor having the same numerical 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 resistance will remain the same under
hot and cold conditions. This correction is automatic and fast.

-a

Thermistors in Filament Strings

One such circuit, in which the
thermistor provides automatic, protective adjustment of current, is the
series -filament string found in many
TV receivers. Here, the filaments
of the tubes have low cold resistance 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 thermistor, installed in the circuit, limits
the initial current to a safe value
and gradually increases the current
as the filaments warm up and increase in resistance.
Fig. 1 shows the basic arrangement for thermistor control of
series -filament current. Here, a negative temperature-cofficient thermistor, R1, is connected in series
with the power input and the series
string of filaments (V1, V2, V3,
V4
Vn). A common temperature -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 equal the power -line voltage
(usually assumed to be 117 volts).
In other words, the thermistor is
the only dropping resistor in the
string. However, when the sum of
the filament 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
he 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 separate 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 filaments are 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 RI controls the
filaments (VIA, V2A, V3A
VnA) in Leg A; and thermistor R3
controls those in Leg B (V B, V2B,
VnB) Since the legs are
V3B
in parallel with each other and with
the power line, the total voltage
drop across each 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 (R1
drops the line voltage to El in Leg
A, and R3 drops it to E2 in Leg
B) When El 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 the extra
drop. Observe that the filaments of
two tubes (VnA and VnB) in this
circuit may be grounded at a common point (X) when each of these
tubes is hum prone or sensitive to
.

...

.
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Thermistor-controlled series filaments.
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filament circuit with dual thermistor control.
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1

.

POWER
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RF pickup.
In some receivers, notably those
using tubes with ruggedized filaments, automatic control of the series-filament current is not required.
However, when a pilot lamp is used
in such a circuit, the more fragile
filament of the lamp is easily
burned out by the initial surge of

Fig. 3. Pilot lamp circuit protected by thermistor.

current. Therefore, a thermistor is used just for lamp protection. This arrangement is shown in
Fig. 3. The pilot lamp, in series
with thermistor Rl, is connected
across one half of dropping resistor R2.Thus, the thermistor controls
current through the lamp. Current
through the filaments (V2, V3 ..
Vn), which requires no control,
flows through resistor R2. This application also uses the nonlinear
volt/ampere characteristic of the
thermistor: As the applied voltage
is increased, thermistor current increases only a small amount up to
a certain critical voltage.
heavy

.

Thermistors in Deflection Circuits

As the resistance of the wire in
the coils of the vertical deflection
yoke changes with temperature, the
height and vertical linearity of the
picture change accordingly. Without some form of compensation.
this can cause severe changes in the
size and quality of the picture.

Fig. 4 shows a thermistor connected in series with the vertical
deflection coils to keep the resistance of the deflection system (and
thus, the picture condition ) constant. In this arrangement. R2 is
a

thermistor properly chosen with
July, 1967/
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cal deflection and maintains con-

stant height and linearity.

Servicing Thermistors

VERTICAL DEFLECTION COILS

/

Fig. 4. Thermistor connected in series
VERTICAL OSC

i

with deflection coils.
VERTI CAL OUTPUT

C2

HEIGHT
CONTROL

B

Fig. 5. Thermistor employed in vertical oscillator circuit.
VERTICAL
OSC
GRID

C3

VORTICAL OSC

VERT

VI

VERTICAL
OUTPUT
TRANSFORMER

LINEARITY`

R3

-I
1

VER I CAL
HOLD

FOCUS

RECTIFIER

NORMAL
SERVICE
SWITCH

Fig. 6. VDR in deflection circuit of RCA CTC12 chassis.

respect to the hot and cold resistance and current values of coils
L I and L2. The thermistor is
mounted inside one of the coils so
that it experiences the same temperature variations as the coils.
Conventional
damping resistors
(RI 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)
inserted in series with the B +
line and the plate load resistor of
is

the vertical oscillator tube (VI).
The oscillator output signal is de32
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Varistors

IiAL OUtPU'

VERTICAL

Rl

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 conditionscold resistance, hot resistance, maximum current, power dissipation,
and temperature coefficient (magnitude and polarity). This means that
a defective thermistor demands an
exact replacement, one which is
identical not only in electrical ratings, 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 thermistor. Ordinarily, thermistors are rugged for their size and ratings ánd
often will outlast the sets in which
they are installed.

veloped across R 1, R2, and R3.
The thermistor is mounted inside
one of the coils of the vertical
deflection yoke. If the deflection
circuit is uncompensated (no thermistor), the picture shrinks vertically as the receiver 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 thermistor 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-

A varistor (the name comes from
"variable resistor") changes its resistance 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 name,
voltage -dependent resistor or VDR.
Like thermistors _ varistors are
available in a wide variety of values
of nominal resistance, power dissipation, and in the case of varistors, resistance -versus -voltage coefficient. They are made from ceramic
or semiconductor materials and are
also supplied in rod, disc, wafer, or
washer shapes. The VDR's found
in TV receivers usually resemble
conventional resistors.
Table 2 shows the voltage/resistance 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 depends upon the VDR composition
and design) Note from Table 2
.

EXTRA POWER

rnivaa
with

AMPLIFIERS

For perfect color TV and
FM Stero Reception

Antenna Amplifier
$47.95 list VHF -TV

Two -transistor Antenna
Amplifier for 75 OHM
Downlead, and power

supply with built-in

single or dual 300 ohm
outputs. Provides 12
dB gain in the low band
and 14 dB gain in the
high band.

FINCO MODEL #65-5

FINCO MODEL #65-1

Distribution Amplifier

Distribution Amplifier
$29.95 list 2 -tube 4output VHF -TV or

FINCO MODEL #65-4

$44.95 list VHF -TV 75
OHM Single Outlet Dis
tribution Amplified for
deluxe home or com
mercial use to feed
multiple sets through
line tap offs or split -

FM

-

Distribution Amplifier
for 300 OHM Operation, providing 8 dB

gain at each 300 ohm
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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
1 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
produces a resistance change of
200 to 1)
I

.

VDR's in Deflection Circuits

There are many places in a TV
circuit where VDR's might be used
for amplitude stabilization or supply voltage regulation. At present,
they are found in the vertical deflection circuit of some color receivers.
Fig. 6 shows this application of
a VDR in an RCA CTC12 chassis.
Here, the VDR (R12) provides
automatic gain control for stabilizing the circuit against variations
in tube gain, supply voltages, and
components. In this instance, the

Major Breakthrough
in T

Accessories

NEW from Mosley!
In

response to your requests,

Mosley introduces

300 Ohm TV, FM antenna lead-in

completely

a

`profit building' line of TV
accessories for use with shielded
NEW

and other types of 300 ohm

cables

on the

Like thermistors, VDR's are crit-

market!

2

and

4

Servicing VDR's

ical components. A resistor which
has a different resistance for each

These solderless receptacles,

line splicers,

VDR is connected in the grid circuit of the vertical output tube and
controls the bias of this stage. However, it is also connected (through
R6 and an RC filter) to the grid
of the vertical oscillator (V1 A) ;
thus, it also controls the bias of this
stage.
A high -amplitude vertical pulse
(from whatever cause), coupled
from the vertical output transformer and V 1B through capacitor
C3, decreases the resistance of
R12. This, in turn, decreases the
positive voltage between the grid
of V 1B and ground. At the same
time, this causes the negative grid
bias of V1B to increase. This action
decreases the gain of Vi B and reduces the vertical pulse amplitude.
Meanwhile, the output of the vertical oscillator (V1 A) 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 constant during warmup of the set.

set couplers,

clamp the line securely so it

can't pull out! Assure peak
performance, especially for color.

Eliminate call backs. Help

simplify the cable lead-in job
for a compact, time saving
installation.

...

Stock up now and watch your

sales climb! Send for complete

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 aforementioned servicing practice, replace a
damaged VDR only after determining the cause of failure and then
correcting it. Some possible troubles
are voltage overload, shorted resistors (such as R7, R8, or R11),
excessive heat from other components, and mechanical damage
of the VDR.
MOVING?

details.
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Thoroughly understanding the
operation of a circuit is 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.

SYNC
From Video To Oscillators
by Ellsworth Ladyman
The function of the horizontal
and vertical sweep sections of a
television receiver is to initiate and
control deflection voltages to reproduce sweep in accordance with
the transmitted signal. The oscillators of these circuits are controlled
by sync signals that are transmitted
as part of the composite video signal. The sync pulses must be removed 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 subsequent coupling to the oscillator
grids is the function of the sync
separator, vertical sync coupling,
and horizontal sync coupling circuits.
Sync Separator

Operation of the sync separator
is simple, although modern day receiver 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 purpose 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-

duction will not occur on signal
voltages below the sync level. Therefore, the tube is cut off during video
signals and conducts during sync
signals. Only the sync pulses are
present in the output circuit. Effectively, 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 vertical sync pulses, horizontal sync
pulses, and equalizing pulses. Segregation of these pulses is accomplished 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 horizontal 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 compared to the duration of the horizontal 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 equalizing 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 rapidly through the resistor (point
A, Fig. 2)
2. Equalizing pulses with a duration 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 capacitor 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 microseconds, allowing the capacitor
ample time to charge to the
peak value of the signal voltage. 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 between pulses, the discharge of
the capacitor is negligible.
The succession of vertical
pulses charges the capacitor
to the amplitude of the incoming sync pulses. At the
end of the series of vertical
pulses, the capacitor starts to
discharge through the resisJuly, 1967/PF REPORTER
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Customers wear out the Yellow Pages
getting to Jackson's

"I've had nothing but success with the Yellow Pages,"
& Television

Service, Philadelphia,

says Russell Jackson, owner, Jackson's Radio

"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 found they turn to the Yellow Pages
when
they've forgotten our phone number or address. That's more important than anythirg
SERV1NG THE PUBLIC OVER 35 (EARS"
else. Even after people have been recomr
mended to call us, they still look us up in the
Master's Voice"
Yellow Pages. The phone numbers in our ad
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1EQUALIZING PULSE
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EQUALIZING PULSE
HORIZONTAL PULSE
1

A

EFFECT OF HORIZONTAL PULSES ON TIME CONSTANT (INTEGRATOR)
B. EFFECT OF EQUALIZING PULSES ON TIME CONSTANT (INTEGRATOR)
C. EFFECT OF VERTICAL PULSES ON TIME CONSTANT (INTEGRATOR)
D.

EFFECT OF

A

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 evident as a series of little
"blips" on the downward
slope of the integrator output
waveform (see point D, Fig.

.

seconds; consequently the capacitor
has ample time to charge to the amplitude 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 discharges rapidly through the resistor.
The voltage across the resistor appears as a positive pulse during the
rise time of the horizontal pulse
(capacitor charge time) and as a
negative pulse during the discharge
period (see 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 duration of the equalizing pulses causes
a much more rapid charge and discharge sequence then did the horizontal 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

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 improved wave -shaping with better
and more positive control of the
vertical oscillator. The output of
the final integrator (Fig. 1) is applied to the vertical oscillator.

.

Horizontal Sync Coupling

Vertical, horizontal, and equalizing pulses are also present at the
horizontal sync take-off, point. The

horizontal segregator (differentiator) works much in the same manner as the vertical integrator, differ -

Jáckson
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A1

Fig. 3. Breakdown of the horizontal segregator.

ing slightly in configuration (see
Fig. 3) The time constant of the
horizontal differentiator is one micro-second and the duration of the
horizontal sync pulse is five micro-

2).

A

8

EQUALIZING PULSES AFTER VERTICAL PULSES
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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 corresponding 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. Horizontal pulses also occur during vertical blanking; therefore, the horizontal oscillator does not fall out of
sync during that time.
Next in line in the horizontal sync
path is the horizontal phase detector. In modern day receivers the
circuit illustrated in Fig. is widely
used. Two signal voltages are applied to the diodes X1 and X2. One
of these signal voltages is the differentiator output, the other signal
is received from the horizontal output 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 X1,
and X2 conduct equally. These rectified voltage pulses (output of X1
and X2) are then applied to a horizontal AFC amplifier tube across a
low-pass filter network which removes any residual AC components
in the signal. However, if the horizontal oscillator tries to drift off
frequency, the comparison voltage
pulse changes in shape and amplitude and causes one diode to conduct either more or less than the
1

I.

Belden
w
i
th
that
learwith
qualit
Clear
d
Stment'ne
an

check
Tvvins. all toro.er's
retF°
the
and
a living
828 5tthe
comparable
all KindsInand
a ell has all
makesand black.
in
ellnl
find
one thing
won't
ConneblrckdWhCe
for color
leadinBelden
Chicago,
ey
nape
biro.
TV
lot You Talk to $ox 5070A
door, outdoor,
2.814.6
reception- and Prforrmante1ou
between.
facts.
l'0.
U.S. Pet.
allawhite
link
and Belden
T

Step upLead-in

better lepercTi
apicture
-perfect
TiePice
the ight

antetfl

tionfaike$d.enve
no
on 3ead-in'Stout

Bldenhtbut°
toa,

6

Ó06S0Belden Trademark,
Corporation.,the

don't
ose Illini
the us

onut
uschº
sid.
antenna alt.Snceno
of
erlesi
s

e and eareb

tÓest,

overall

the
ofoeoT
that gts
sk

one

/All Channel

Shielded

/Low

--8290

in congeste
(For color
2 a

s
c on gee

t

pr

i

g

.
8225

'

tSsí

g

llnk

in

plc

111.

BELDEN CORPORATION
Chicago,
A
P.O.

60680

Box 5010-

Circle 14 on literature card
July, 1967

PF REPORTER

41

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.

Most problems encountered by
service technicians when confronted
with faulty sync systems are in isolating 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 section (sync, AGC, video, etc.) the
scope, used in conjunction with a
VTVM, quickly isolates the defective component.

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 determine 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 integrator 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 trouble spot.

Sync Separator

Vertical Sync Coupling

Remembering that the sync separator 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 input should be made. This will
ascertain that the signal is being
delivered from the video output circuit and either eliminate the preceeding circuits (video, IF's, and
RF) or make them suspect. Should
the signal at the sync separator grid
be weak or distorted, check for

The importance of the time constant 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 potential trouble spots, check the integrator 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 possibility of a malfunctioning vertical
oscillator stage causing erroneous
indications of a faulty integrator.
NOTE: All Sams PHOTOFACT schematics and some manufacturers' information include waveforms taken
under actual operating conditions.
Observation of the integrator output under "no-load" conditions
should either eliminate the integrator 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.

Servicing Procedures

gassy or low emission tubes and
open coupling or shorted bypass capacitors 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 manufacturers and all Sams PHOTOFACT
schematics list the voltages present
at tube pins under operating condi42
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Horizontal Sync Cowling

As in the vertical integrator circuits, the time constant of the horizontal differentiator is of primary
importance. If the waveform taken
at the differentiator output is distorted when compared to the waveform illustrated on the schematic, a
careful check of the resistor and capacitor making up the differentiator
should be made.
The output of the differentiator
circuit is combined with a comparison voltage pulse from the horizontal section and applied to the
horizontal phase detector. The comparison voltage should be checked
with an oscilloscope, first to make
sure there is a pulse, and secondly
for shape and amplitude. Phase detector 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 resistance.

The simplest method of troubleshooting an AFC circuit is by comparing waveforms obtained on the
scope to those indicated on the schematic. If distortion is present at a
specific point, ohmmeter and voltmeter checks will isolate the defective 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 conduction occurs only when signal pulses
are applied to the control grid, an
oscilloscope is a necessity for troubleshooting procedures. This is not
to say you don't need a VTVM,
because operating voltages (bias
and supply) must be measured. But
the larger percentage of circuit defects 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.

Amphenol CRT Commander tests, rejuvenates
both color and black and while tubes. Captivated
socket assembly reduces lost sockets. 11 filament
steps to 20 v give wide range for future CRT development, Built-in high impedance voltmeter 0 to
1000 v, 0 to 5000 v, 0 to 50 KV.
1.

Amphenol Signal Commander is battery
operated, easily held in one hand. Plug-in
frequency modules-840-13 VHF and FM,
840-83 UHF, to cover entire TV Spec:rum.
Meter accurately reads direct db or rrw.
2.

3. Amphenol Color 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 pattern simplifies static covergence-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 -72% and i-3% a -c full scale. As ohmmeter: measures from .1 ohm to 1K megohms
in 7 steps.

new for

transistor servicing
For more information see your Local Amphenol

Distributor or write Amphenol Corporation,
2875 South 25th Avenue, Broadview, Illinois 60153
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PART ONE

A analysis of the circuits and associated defects
that produce

many hued
RÁ51 LItS

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 encounter 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 reception of color programming.
The block diagram in Fig. 1 illustrates the stages that can cause both
types of hue problems. The shaded
blocks show those circuits associated
directly with the picture tube. Failure in these circuits normally causes
a shift on the screen from white to

I

some predominant hue. Part 1 concentrates on problems of this nature. 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 predominantly tinted by one of the
primary colors-red, green, or blue
some complementary coloryellow, cyan, magenta, etc. Troubles
of this nature can be traced to the
picture tube and/or its element con -

-or
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trol circuits. Generally, trouble develops 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 adjustmentscan 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 gunsin this case, the cathodes. The
screen will normally have low
brightness and/or contrast as a re-

successful service shop
beats rising costs,wth &K
television analyst

"As every serviceman knows, major TV repairs represent
an increasingly large part of the service business and the
average time per repair has increased"...
says Willard Horne of Home 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. Home
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 convergence. 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 provides 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.
B & K

MANUFACTURING CO.

DIVISION OF

DYNASCAN

CORPORATION

1801W. BELLE PLAINEAVE.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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Variable resistors.

Fig. 3. Divider networks for cathode drive.

suit of video output trouble. A
change in oie particular gun produces a tinted raster and points to
a defective crive control circuit.
Let's take an individual look at
the four main circuit areas generally
ith a "tinted" raster.
associated
The simplified schematic in Fig. 2
shows the areas we will be concentrating cri. We'll "branch" off

Cathode Circuits

with individual circuit illustrations

Earlier color instruments (before
1960) used fixed -resistor, divider

.

as
46
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As previously mentioned, a defect
in the video output stage itself will
generally affect all three CRT cathodes an equal amount. Low or high
brightness may result, but white
balance is retained. The area for
testing becomes the drive controls
(or divider networks) associated
directly with the cathodes.

networks to obtain cathode drive
compatible with the phosphors in
the picture tube. As phosphor efficiency 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 networks after the "common branch
point." Troubleshooting either system is the same-DC voltage
checks of the cathodes. In older
instruments (Fig. 3A), the service
notes should be consulted for normal values expected. In the RCA
CTC7 chassis, for example, the
voltages shown in Fig. 3 are typical.
Notice the voltages do not differ
greatly. However, a change 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 equal because
the phosphors arc better matched
for efficiency. Components in Fig.
3B that could cause tinted rasters

would be R6, R7, or R8.
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 resistance) or intermittent contact between the CRT socket and tube pins.
Control Grid Circuits

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

plifiers. Commonly referred to as
R -Y, B -Y, and G -Y, these amplifiers 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: Amplifier conduction decreased, plate
voltage increased; in turn, the control grid went more positive, increasing 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 amplifier. Under these conditions, conduction through the red gun decreases, 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 raster. The saturation of the predominating color will of course vary, depending on the amount of change
in operating conditions. A drastic
increase in plate voltage on one amplifier-a nonconducting tube for
example-could increase CRT conduction to the point of overloading
the high voltage supply. The result
could be a complete loss of high
voltage and the raster.
If trouble in the difference amplifiers is suspected, analyze the
color hue on the screen to help
isolate which amplifier might be defective. When the screen shifts towards a primary color-red, green,
or blue-look for trouble in the
associated color amplifier. When
the hue is shifted toward a complementary color-cyan, magenta,

yellow-check the amplifier associated 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 system of screen grid control circuitry
is typical of most color instruments.
Screen voltage is adjusted by controls arranged in simple voltage
divider networks across two B +

aow
IOR 1100V)

Fig.

5. Divider for screen grids.

Now, for men in electronics

-"a whole new era

of quick calculation"
"THERE MUST BE THOUSANDS

OF PEOPLE in

I electronics who have never had the marvelous adven-

ture of calculating problems with a single slide rule; other
thousands have had to content themselves with a slide
rule not specifically designed for electronics. For both
groups, the new slide rule designed and marketed by
Cleveland Institute of Electronics and built for them by
Pickett will open a whole new era of quick calculations.
"Even if you have never had a slide rule in your hands
before, the four -lesson instruction course that is included
takes you by the hand and leads you from simple-calculations right through resonance and reactance problems
with hardly a hitch. If you already use a slide rule, you'll
find the lessons a first-rate refresher course. And it explains in detail the shortcuts built into this new rule."
From an article in
Radio Electronics Magazine
Want complete details about this time -saving new Electronics Slide
Rule? Just mail coupon below...or write Cleveland Institute of Electronics, Dept. PF117 1776 East 17th St., Cleveland, Ohio 44114.

r

How to Solve Electronics Problems in Seconds

Mail this
coupon for
FREE BOOKLET
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etorione
With new Electronics Slide Rule and Instruction Course

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

Please send me without charge or obligation your booklet describing the CIE Electronics Slide Rule and Instruction Course.
Also FREE if I act at once: a handy pocket-size Electronics
Data Guide.
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Accredited Member National Home Study Council
A Leader in Electronics Training...Since 1934

117

J

Circle 17 on literature card
July, 1967

www.americanradiohistory.com

PF REPORTER

47

potentials
B

-

usually

highest

+ (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 condemn the picture tube as bad until
the tube is confirmed by a testeror, checks reveal circuitry external
to the tube is normal. Tubes suspected of low emission can be
checked by biasing off the appropriate 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 pointed out the four circuit areas in a
color receiver that can cause an upset in the white balance on the
picture tube screen. It has been
pointed out that a defect in the circuits 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 sequenceanalyzing the screen in an effort to
isolate which of the four circuit
areas could be causing the defect.
For example, you may elect to perform 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. Remember, an overall tinted raster
usually can be tied directly to trouble 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.

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
and September.

Sears

7165, 7166 (Ch. 562.10200/

201)

12P15, 12P16 series (Ch. A04-1/
-2)
889-3

Toshiba
Truetone

719C1 (Ch. TAC -1001)

A-2502, A-2504, A-2505,
A-2506

891-2

AA-519

888-2

Arvin

87K58

890-2

893-3

MSJ-202, MSJ-204

888-10-S

RCA

AJ005E, AJ009E/Y (Ch.
KCS 157A)

890-11-S

AJ024A/B/H/Y, AJ025C/E/M/W (Ch. KCS165A)
890-11-S
AJ087E/M/W, AJ091 M/W
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Ambassador
Aristocrat

Bell

PF

GHJ-7147A, GHJ-7157A, GHJ8087A, GHJ-8097A/B
891-1
GHJ-8746A
890-1
GMW-14447A, GMW-14457A 888-1

(2DC1663/65/

892-9-S
888-10-S
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Airline

889-9-S
889-9-S

HFP-1665A-66,

CT -910
9P59, 9P60

Packard

DO2-7 thru -12
DO6-1, DO6-2

892-3

The following TV sets are given schematic coverage
in the Extra Contents.

Olympic

Sylvania

889-2

Sylvania

HFP-1663A-66,
HFP-1667A-66,
67)

(Ch. KCS164D/E)
891-10-S
AJ097E/M (Ch. KCS156J) ..891-10-S
CTC 22 series
892- 9-S

Coronado
TV21-9367A
General
M420DEB, PAM424CVY,
Electric
PAM451CWD (Ch. DD)
Hoffman
WP7419A (Ch. 917-000026)
Packard Bell MSJ-202, MSJ-204

Penncrest

2895A-48, 2896A-46

Philco

Q3562TN, Q3567WA
(Ch. 17J25)
03910WA, Q3912WA
(Ch. 17J28)
Chassis 17JT41, 17NT45

892-1
889-1
_.._893-1

893-2
892-2
890-3
891-3
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 stateof-the-art has advanced rapidly in CRT tester/rejuvenators. 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."

The 465 also has variable Gi and G2 voltages and
a special meter sensitivity switch for testing CRTs
with normally low emission. Time controlled rejuvenating 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
both color and black types
and -white.
Tests Performed:

Interelectrode shorts, emission,
cutoff voltage, life test.
Corrective functions:

Three levels of cathode rejuvenation, removes shorts, welds
open cathodes.
Size (HWD):

101/2" X 111 "

x

41 ".

Weight:
7 pounds.
Power requirements:
117 VAC 60 Hz.
Price:

$89.95.
Fig.

1.

New

CRT

tester has

calibrated heater voltage.
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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 testing 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 testing 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 eye 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
elements can be identified with the Master Unit.
An interesting feature of the Model 107-C is the
constant -voltage power transformer. This provides excellent regulation of the supply voltages without complicated circuitry. We found that the supply voltage

Fig. 2. New Gm -Em tester.

for emission tests changed less than 4% with line voltages 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, automatically lowering the supply voltage.
The Model 107-C is housed in a black leatherette covered wood case. It's a pretty package but is somewhat 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.
For further information circle 36
on liteiature card

Seco Model 107-C

Specifications
Tube -socket complement:
8 -pin octal
8 -pin loctal

10

7-, 9-, and 10 -pin miniature
A POSITIVE GRID
PRODUCES BIAS

OK

LINE LOADING,

10

REDUCED AGC,

RESISTANCE

SYNC AND

VALUES BETWEEN

S

IGNAL

CLIPPING, ETC.

THE VARIOUS

ELEMENTS ON THE

CHART INDICATE
THE SEVERITY OF
SHORT REQUIRED

Tests Performed:

TO OPEN THE EYE

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

AS ILLUSTRATED.

A MORE SEVERE
SHORT WILL OPEN

THE EYE WIDER.

INTERELATED LEAKS AND SHORTS

UNDESIRABLE EFFECTS INCLUDE DISTURBANCE
OF

9 -pin magnoval
9 -pin novar
10-pin decal
12 -pin compactron
5- and 7 -pin nuvistor

VOLTAGE DISTRIBUTION, EXCESS IVE CURRENT.

60Hz HUM MODULATION:
UNDESIRABLE EFFECTS ON TV INCLUDE POOR INTERLACE.
VERTICAL FLOPOVER, BENDING,

HUM BAR NOISE, ETC.

Power requirements:

105-130 VAC 50/60 Hz.
Size (HWD):

13" X 9" X 7" (closed).
Weight:
15

pounds.

Price:

$198.50.
Fig. 3. Chart shows sensitivity of leakage tests.
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'A bucket of

Order RCA's 9 -volt summer special

Catch all the battery

action during the
peak summer months
72 of the popular RCA VS323 9 -volt
transistor batteries are prepacked in this
attractive, reusable ice -bucket merchandiser.
It'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
prevent shorting.
See your RCA battery distributor
and ask about his summer

special "Bucket of Batteries"
promotion offer!

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

The Most Trusted Name

in Electronics
e

ra
En'

answers your servicing problems

SHOOTERO
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, I discovered that R192, the 3.3k -ohm dropping resistor in the
270 -volt source, had increased to 4K ohms. I 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 suppressor grid pin connections are transposed on the two
tube types; with the 6AU6 in the circuit, R39 is removed
from the cathode circuit and placed in the suppressor grid

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

Omaha, Nebr.
The 6AU6 has a much lower transconductance than the
6GM6, which permits it to be operated with near zero volts
bias without overloading and clipping the signal. I suggest
you return the proper tube to its socket and perform normal 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, C18,
and C19-they are likely trouble candidates.

circuit. All voltages are near normal with either tube.
Is it possible that the trouble symptoms were cured by

Why not sell the best
TV Picture Tubes

ZENITH TUBES

For color TV, B&W TV
or special purposes.
A complete Zenith line
of more than 200 tubes
built for greater

built to the quality
standards of Zenith
original parts

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.

"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.

Order all genuine Zenith replacement parts and accessories
from your Zenith distributor.
tWITHe

The quality goes in before the name goes on
Circle 18 on literature card
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OXFORD
The Full Line

Commercial Sound
Speaker Source...

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

That's because Oxford electronic and
sound engineers know that specialized
applications require specialized developments. Oxford doesn't produce just
horn or cone types. Oxford studies the
application and the problem
develops specific units for specific
needs. You're never stuck with trying
to pour a bushel basket into a pint
measure. Paging and talk -back horns,
outdoor hi-fi systems. P.A. systems and
óther commercial sound installations
'all find the perfect speaker for the
system at Oxford.

Match your skills with the Oxford lins.
of speakers that bring out the best
in every sound installation. Write for
the Oxford catalog cf "speakers for
every purpose" today!

OXFORD
COMPANY

TRANSDUCER

Division of
Oxford Electric Corporation
A

3911 S. Michigan Ave.
Chicago, 111.60653

BOOK
sBvw

loin Me

..CIUDI

Power Supplies For
Electronic Equipment
Leo G. Sands; Hayden Book
Co., Inc., New York, N.Y.,
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 involved in the progression from
battery operated radio receivers
to transistor radio and television
receivers. Voltage distribution,
circuit grounds, balanced and
unbalanced circuits, voltage regulation, and modern power
supply requirements are also included in Chapter 1.
Chapter 2 deals with the design, characteristics, testing, and
selection of primary and secondary batteries. Electromechanical generator applications and
uitlity power systems are covered
in Chapters 3 and 4. Chapter 5
is connected with the various
types of power supply transformers and their applications, specifications, and color coding.
Rectifiers and rectifier circuits
are the subjects of Chapter 6.
The theory of operation of halfwave, full -wave, bridge, shunt,
combination, and three-phase
rectifier circuits is presented,
along with an analysis of voltage 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 semiconductor rectifiers.
Filters and voltage and current regulation are covered in
Chapters 7 and 8. Chapter 9
discusses converters and inverters. The final chapter of this
volume is devoted to power supply specifications. Size and
weight, outputs, inputs, environment, overload protection, controls, and terminals are considered.

(

Photofact-of-theMonth Club)

ONLY $10 PER MONTH

brings you

20% MORE

PH OTO FACT`' coverage!

mm1Jm

ºs

1

vasexmawiraa.s=;82Ó

,.a

az5

1i

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

1

HOWARD W. SAMS & CO., INC. Dept. PFF-7
4300 W. 62nd St., Indianapolis, Ind. 46268

IEnroll me in the Photofact-of-the-Month
Club. I agree to pay $10 per month, and
.understand will receive 6 current Photofact sets monthly to be delivered by my
Sams Distributor (named below).
I

Name
Shop Name

Address
City
My Sams

Zip

State

Distributor is:

J

Signed:

Circle 19 on literature card
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This
Revolving
Tool Caddy
When you buy
RCA SK -Series

Transistors and RectifiersThe 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 portable 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.
AVAILABLE THROUGH YOUR RCA PARTICIPATING DISTRIBUTOR
RCA Electronic Components and Devices, Harrison, N.J. 07029

The Most Trusted Name In Electronics

Tools and Parts not included with caddy

RCA's carton-packed
SK-Series "Top -of-the -Line" replacements
include 19 transistors, 2 recti fers and 2 integrated
circuits that can replace more -han 9,000 solid-state
devices. Cross-referenced in `hr RCA Solid -State
Replacement Guide against butt domestic and foreign types, these 23 top performing RCA types can
help solve most solid-state rep.acement problems
for experimenters, hobbyists .lams, and technicians. Check your RCA Disrithutor for the SK Series Replacement line and the -eplacement guide.

PRODUCT

REPORT

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

Peg Board Bottle Clips
(401

Resistors, small capacitors, terminals, and other similar items found in
electronics shops can be stored in
empty baby food jars mounted on 1/e"
thick pegboard with the aid of the

combination dust -tight cover and holder shown here. Made of durable plastic, Wickliffe Industries' Handy Dandys are flexible enough to snap into
the pegboard without breaking the
holding prongs. The units are priced
dozen, $2.50 for 3
at $1.00 for
dozen, $4.00 for 6 dozen, and $25.00
for 500.
1

DC Scope
1411

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

ELIMINATE CALL-BACKS

NO
COMPETITORS
Nobody else but EMC designs
much value
in so

Compact,

light-

weight portability. Use it on the
bench or In the
field.

Full -view meter gives
clear -eut dual.

6

Full compte.

direct,

ity indications.

ment of sturdy
sockets accepts

I

compactron (12 -

Revolutionary

pin), nuvistor.
novar, 10 -pin,
9 -pin, octal.
loetal. and

MODEL DPW
UHF PASSIVE WAVE ANTENNA
This system in which there are

_

S & A ELECTRONICS INC.
Manufacturers of the TARGET ANTENNA
zos West Florence Street

Toledo, Ohio 43605
Phone 419-693-0528

Circle

21 tin

pro
gramming.
Precise

it

Only one socket
per tube -base

often takes to
test one.

PROVIDES HIGH GAIN ACROSS THE
ENTIRE UHF BAND

Write for literature and low
retail prices. All
inquiries given prompt attention.

tubes.

Check a fistful of
tubes in the time

no

electrical connections,

and eliminates noise caused by loose
elements at high frequencies. High
overall gain across the entire UHF
band makes this antenna more desirable than any frequency conscious
yogi types being marketed today. Excellent color reception assured. More
gain than a Parabolic. Top quality
construction.

miniature

Three heavyduty
controls for quick
set-up of all tests.

configuration

prevents aeel.
dental plug-in.

slide switches for
individual selection of
12

tube pins provides
versatility in testing,
prevents obsolescence.

time, energy, money
Checks for shorts, leakage, Intermittents, and quality si
all tube types including magic eye, regulator, and hi-fi tubes
Checks each section of multi -purpose
Gives long, trouble -free life through heavy-duty components, including permanently etched
separately
Keeps you us to date with FREE, periodic listings on new tubes as they come out
Your best dollar
in a tube tester. Available in high -Impact bakelite case with strap: $31.40 wired; $20.90 in kit form.
carrying case (illustrated) slightly higher.
THE MODEL 213 saves you

EMC

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

r

Tests
tubes
panel
value
Wood

M C, 625 Broadway, New York 12, N.Y.
Rush me FREE catalog describing all EMC
value -loaded test instruments and name of
local distributor.
PF -7

E

-1
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CITY

ZONE_STATF
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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 insert 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 ADAPTFor voltage measurements in hard -to ERS
reach locations; available in 31/4" or4" lengths.
SOCKET CHANGE ADAPTERS save socket modification 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 permanent tube sockets in expensive test

...

-

Send for complete literature

BE SOCKET
TEST ADAPTERS

equipment.

EXTENDED,
SHIELDED SOCKET
TEST ADAPTERS

CHANGE ADAPTERS

SOCKET EXTENDERS

VECTOR ELECTRONIC CO., INC.
1100 Flower Street, Glendale, California 91201

(213)245-8971

Circle 22 on literature card

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 applications, from DC circuit analysis to
high-frequency color TV work.
Specific features include an automatic sync that simplifies sweep frequency 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 regulated calibration voltage provides a
rectangular signal to speed and simplify voltage amplitude measurements
without external adapters. DC sensitivity is 70 millivolts per inch. AC
sensitivity is 25 millivolts per inch.
(Requirements for low DC measurements are typical to many new applications, 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.

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. Installation instructions and diagrams are included.
Write today for Color TV Coil Cross Reference Guide.

J. W.

MILLER COMPANY

5917 SO. MAIN STREET

LOS ANGELES, CALIFORNIA 90003

SEE YOUR LOCAL DISTRIBUTOR FOR FULL LINE OF RF & IF COILS, CHOKES, FILTERS & TRANSFORMERS.

Circle 23 on literature card
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Test Lead Holder
1421

A new test lead rack, designed to

NOVV...a full-sized VOM
in a palm sized package'

_>
n
=

S

.11

cri

=10
=15
160 Volt-Ohm-Milliammeter

=20

Complete with alligator clip
leads and operator's manual

$50.00

--

2S

-

30

=35

=40
=45
=S0

Carrying CaseCat. No. 2225

S

9.50

=55

Accessory LeadsProbe Tip LeadCat. No. 2055

$

2.75

60

-

65

160 Handi-VOM

70

-

75

-

80

Simpson Handi-VOM gives you the ranges, the timesaving 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
polarity -reversing switch saves
never gets in the way
fuss and fumble. Self -shielded taut band movement
assures high repeatability and freedom from external
magnetic fields. Diode overload protection prevents burnout-permits safe operation by inexperienced employees
and students. The demand is BIG, so get your order in
to your electronic distributor, TODAY!

85

-

...

90

95

-- 100

-

105

-

110

RANGES
ACCURACY. ±3

FS DC,

ö

±4%

FS AC

VOLTS: 0-0.25, 1.0, 2.5, 10, 50, 250,

DC

ti/v

500, 1000 ('i 20,000

AC VOLTS: 0-2.5, 10, 50, 250, 500, 1000

tt/v

(u

5000

DC

MICROAMPERES: 0-50

DC

MILLIAMPERES: 0-1,

DB:

-I-36,

"0"

10,

100, 500

+10, -8to+22,-6to
+20 to +50

-20

to

REFERENCE:

1

MW into 60012

RESISTANCE: Rxl, Rx10, Rx100, Rx100.
Rx10K
30'.2 center

00

INSTRUMENTS TnAT STAY ACCURATE
DIVISION

Representatives in Principal Cities
...See Telephone Yellow Pages

SIMPSON ELECTRIC COMPANY

p

Phone: (312) 379-1121
5200 W. Kinzie Street, Chicago, Illinois 60644
Export Dept: 400 W. Madison Street, Chicago, Illinois 60606, Cable, Simelco
IN INDIA:

Ruttonsha-Simpson Private Ltd., International House, Bombay -Agra Road, Vikhroli, Bombay

WORLD'S LARGEST MANUFACTURER

OF

ELECTRONIC TEST EQUIPMENT

Circle 24 on literature card
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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 RG2I3/U, RG2I4/U, and
other coaxial cables. Mounting holes"
are provided for easy installation on
any vertical surface. The unit is fabricated from cold rolled steel and
covered with a baked enamel finish.
Price is $2.95.

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 replaceable "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-half
minute to completely clean the builtup 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.

are provided. Each tube is tested under full rated load to detect borderline 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 cover 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.

Tube Tester
144)

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.

Tape Cartridge Cleaner
143)

A new

cartridge--ype head cleaner

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

For all your field servicing requirements

...

battery operated soldering iron with
tip temperature
control

New

Here's
weight

new Weller lightsoldering iron that
operates from any 12 -volt
battery or 12-14 volt AC/DC
power supply. Meets all your
needs in mobile communications soldering-in automotive, marine, aircraft and many
other applications. Features
Weiler's patented "Temperature Sensing" system. Tip
temperature is controlled at
700° F. Iron offers minimal
power drain, long life, rapid
recovery. 12 -ft. power
cord includes battery $14"
list
clips. Model TCP-12.
Also available for 24-48 volt
operation. Model TCP-24.
a

AT YOUR ELECTRONICS PARTS DISTRIBUTOR

WELLER ELECTRIC CORP., Easton, Pa.
Circle
58
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WORLD LEADER IN SOLDERING TECHNOLOGY
literature card

NEW!

new Sams nooks

MIX -N -MATCH'
3rd CHANNEL

A

TRANSFORMERS

-

Square wave and pulse generators are the basic instruments providing the only
practical means for troubleshooting packaged printed
circuits in which the individual components cannot
be disconnected. This practical handbook explains how
to analyze waveforms derived
from the use of these instruments, and defor r -c circuits, audio amplitests
scribes basic
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 generators; shows resulting waveforms. Lists connections required, additional equipment
needed, proper testing procedures, and how
to evaluate results. Fully illustrated.
160 pages; 5 z x 83,V. Order 20562, only.. $295

Typical circuits for monaural
remote or center channel

,n

Isolated
stereo

output

Stereo

output
with common
A

Ways to Use Your Square
Wave and Pulse Generators
by Robert G. Middleton.

101

simplified way to mix sound. Par

titularly useful for matching remote

mono speakers to a stereo system.
Add a central channel to your stereo
for an extra fullness of sound.
No. STR-5
5 Watts RMS $3.95 ea.
No. STR-10 10 Watts RMS $5.95 ea.
DEALER

INQUIRIES
INVITED

ALCO

ELECTRONIC PRODUCTS, INC.
LAWRENCE, MASSACHUSETTS

Circle 37 on literature card

...JUST WHIT
THE TV

oir

PROBLEM
ORDERED!

PA

145)

The speakers shown here are being
dubbed the "60 -second speakers" because 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 installation and wiring are: built-in 70-volt
or 25 -volt line transformers, screwdriver adjustable watts/impedance switch,
screw terminals for solderless connection to line, terminal cover plate is
also a cable strain relief clamp, and
adjustable
3 -way
omni-directional
mounting bracket. Prices start at
$40.50.

E

...

...

-

-

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

Quietrole

At Your Distributor

... Ask for Quietrole by Name.

manufactured by

QUIETROLE co.
Spartanburg, South Carolina
Circle 26 on literature card

Understanding UHF Equipment
John D. Lenk. Provides any technician
working in television, communications, or
industry with the thorough understanding of
uhf equipment he should have. Answers concisely 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.
$325
144 pages; 5 % x 8 % ".Order 20557, only
by

Diode Circuits (2nd Edition)
Rufus P. Turner. This book will end anyone's confusion about diodes. Updated edition; gives more than 150 examples of proper
diode applications; explains principles of operation of each type of diode circuit. All circuits covered are in current use in radio and
television receivers and transmitters, audio
amplifiers and power supplies, control devices, test instruments, and computers. Also
includes a variety of experimenter's circuits,
showing how to utilize the operating principles described in the book.
g
$325
160 pages; 51/2" x 8 W. Order 20558, only
by

Measuring Hi-Fi Amplifiers
by Mannie Horowitz. Explains basic audio

Q
Lubricates and Cleans
Apply With Spray or Dropper
Non -inflammable
Non -corrosive
Non-conductive
zero effects
Harmless to plastics & metal
"for color &
on capacity & resistance
black & white".

UNfU1

Speakers

Solid -State Color Generator
(461

A new, solid-state color generator
featuring complete stability in all service extremes is introduced by B & K.
Designated Model 1242, the new unit
gives the serviceman instant performance without adjustments, whether
hot or cold.
The generator is designed to produce station -quality waveforms for

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 intermodulation distortion, sensitivity and overload,
measuring and matching phono, tape playback, and microphone equalization curves.
Covers both vacuum -tube and transistorized
amplifiers. Includes graphs and test setups
to help understand the fundamental operation 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.
$325
160 pages; 5 % x 8 W.Order 20561, only.
These and over 300 other SAMS
Books are available from your local

Electronics Parts Distributor

...

HOWARD W. SAMS & CO., INC.
4300

INDIANAPOLIS. INDIANA 66268

WEST 62nd ST

Circle 27 on literature card
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GIo-Bar Thermisto

:GC

ELECTRONICS

quick, easy convergence and color
adjustments of TV sets 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 63/4" wide 93/4"
deep, the Model 1242 weights just 2
lbs., complete with all cables. Price
is $99.95.

has

everything
in

Fused Resistors

resistive doit1os
Match your needs with resistors of all types
and sizes, color TV capacitors and glio-bar thermistors, 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 engineering specifications, meet rigid military tolerances. Available in convenient assortments, or
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factory -fresh for peak performance.
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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-

ice Aids, and Resistive
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GC
Packaged Resistors

GC ELECTRONICS COMPANY
400 South Wyman Street
Rockford, Illinois 61101
A DIVISION OF HYDROMETALS, INC.
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Punch and Chisel Sets

Four matchedl4 sets 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 12 -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 chisels, diamond point chisel, cape chisel, 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 12 -piece punch and chisel set
(No. 23412) is priced at $13.00, the
5 -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.

Sheet Beam
(Continued from page 29)

of course, depend on the color being transmitted.

The circuit which combines the
-Y and-R-Y color components into the G -Y signal has also
been deleted for simplicity. The
3.58MHz referance signal is applied to the deflectors at four different 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 voltage at each of the deflector plates
and two different chroma signals
which might be present, at different times, at the control grids. The
right-hand curves show the voltages 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 Dl voltage by ninety degrees, the signal voltage at Pl consists of a series of half -cycles chang-

-B

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
PI, 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 respect to the quiescent condition. The
signal at P4 is inverted from the
one at P3, and thus a positive output results.
Analyzing the effect of the above
chroma signal on the picture tube,
we discover that the blue gun,
which is controlled by Pl, experiences 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 negative, 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 unchanged. 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 considerations have limited this article to the
use of only two examples. Remember that the phase relation of the

chroma and referance signals determines the hue, and that the amplitude of the chroma signal determines 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 detailed analysis of chroma demodulation. This information may be
obtained from a number of textbooks on color TV such as Oliphant and Ray, "Color TV Train-

ing Manual" (second edition,
Howard Sams catalog #20472).

How to break into the big money
servicing 2 -way radios!
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.
HOW WOULD YOU LIKE to

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 opportunity 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 anyone to service two-way radio systems unless he
is licensed by the FCC (Federal Communica-

tions Commission). 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 desperately. A two-way radio user must keep those
transmitters operating at all times, and must
have them checked at regular intervals by licensed personnel to meet FCC requirements.
This means that the available licensed experts 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 retainer 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 maintain 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 money earners in two-way radio? This is probably 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 present services offered by your shop, or start your

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
your FCC 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 coaching by expert instructors make everything clear
and easy, even for men who thought they were
"poor learners." You'll learn not only the fundamentals that apply to all electronics design
and servicing, but also the specific procedures
for installing, troubleshooting, and maintaining 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 Warranty: you'll pass the FCC Exam upon completion 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."

CIE
Cleveland Institute of Electronics
177B E. 17th St.. Oept. PF -3®. Cleveland. Oh,o 44114

r
Cleveland Institute of Electronics
1778 E. 17th St., Cleveland, Ohio 44114
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 Commercial FCC License."

Name

(please print)

Age__

Address
City

ENROLL UNDER NEW G.I. 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.I. Bill information.

Zip
State
Check here for G.I. Bill Information.
Accredited Member National Home study Council.

L
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Are you eligible for the
Bright Guy Awards?
It's easy to get them-and to get all the business they'll bring you. New customers. More
sales. More money.
The Bright Guy Awards is the big program 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
brightest serviceman in town"
-and tell people in your town
why they should call you.
You'll get into the Yellow
Pages, too, under the heading
"TV Service and Repairs."
Once again this year you'll
be eligible for over one hun-

/-

dred valuable, interesting

1

f

SMB-Bright Guy gifts, just
for buying the Sylvania TV
I replacement parts you normally buy anyway.
eAnd you'll get window displays proclaiming you "the
-- - --- brightest"-the TV serviceman everyone's reading about.
You're eligible for the
Bright Guy Awards just by
color bright
buying Sylvania's famous
color bright 85® picture
tube. And our other picture tubes, and our receiv- color bright85
ing tubes. So see your
Sylvania distributor.
Sylvania Electronic Tube Division, Electronic Components Group, Seneca Falls,
New York 13148.
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GENERAL TELEPHONE & ELECTRONICS
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GT&E

new color generator

with vectorscope

INDEX TO woe
ADVERTISERS
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Also Electronic Products, Inc.

American Telephone

LECTROTECH V1
complete color generator with 4 major exclusives for faster, more accurate servicing
of color TV. Exclusive Color Vectorscope accurately measures color demodulation tg
check R -Y and B -Y plus all "ten color bars
for color phase angles and amplitude. Selfcalibrating-adjust timing circuit without
use of external test equipment. Solid state
reliability. Produces all patterns. RF at chanA

nels 3, 4 or 5. Red -Blue -Green gun killer.
1
All circuits voltage regulated to

operate

under wide voltage

e

8950
Il}1{`4JJ

Net

ranges.

59

Telegraph

36

Corp.

43

Belden Mfg. Co.

41

B&K Mfg. Co., Div. of Dynascan Corp

45

Amphenol
ONE YEAR
WARRANTY

&

26, 27

Bussmann Mfg.
Castle TV Tuner Service, Inc.

95

20,

Channel Master Corp.

Chemtronics

21

63

Cleveland Institute of Electronics

47. 61

Electronic Measurements Corp.

55

Electro -Voice, Inc.

18

The Finney Co.

33

See your distributor or write Dept. PF -7

LECTROTECH. INC.
1221 W. Devon Ave., Chicago, Illinois 60626
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60

Gem City Tuner Repair Service

Jerrold Electronics Corp.
Lectrotech,

18

cover

Inc.

63

cover

I-ittelfuse, Inc.

CRYSTALS

Mercury Electronics Corp.

40

Miller J. W.

56

for
you

CGC
means
CONTROLLED
QUALITY
CRYSTALS

for...
Color TV
Citizen Band
Commercial
and Industrial
Radio

&

Co.

34

Oxford Transducer Co.

53

Quietrol Co.

59

RCA Components and Devices

Distributor

TEXAS
CRYSTALS
Div. of Whitehall Electronics

1000 Crystal Drive
Fort Myers, Fla. 33901
Plants in Fort Myers and Los Angeles

800
DEALER
NET

RCA Components and Devices

(Semiconductors)

54

Sams, Howard \V.
and A

Nuvistors and Transistors are highly
sensitive to drift from ingredients
in most ordinary TV tuner cleaners.
Drift has been found to cause call
backs and expensive tuner repairs.
For over 18 months CHEMTRONICS
has been formulating and testing
this new cleaner in both the lab
and field. Under the most critical
test, there has been NO DRIFT on
scope patterns. We invite you to try
this test yourself.

19
&

Co., Inc.

Electronics, Inc.

53, 59

NO TUNER DRIFT

55

ACTIVATE D

(8, 39

Simpson Electric Co.

57

Sprague Products Co.

24

Sylvania Electric Products Corp.

62

Texas Crystals

63

Vector Electronics Co.

56

Weller Electronic Corp.

58

Zenith Sales Corp.

NUVISTORS &
TRANSISTORS

USING

$198

RCA Components and Devices
(Parts and Accessories)

RCA Sales Corp.

FORMULATED
FOR
TV-TUN ERS
CAT. NO.

(Entertainment Tuhes)

SEXCORE, Inc.

See Your Parts

4

Mosley Electronics, Inc.

S

TUNER CLEANER

-

TEXAS

is the
line

A NEW

CONTROL &
CONTACT CLEANER

TROL
A I ID
TROL-AID

contacts, switches, relays and all other sliding contact devices...
in one fast operation.

17, 52

HEMTRONIi
BROOKLYN
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TECHNICAL PUBLICATIONS

CLEVELAND INSTITUTE OF ELECTRONICS -Free illustrated brochure describing electronics slide rule and four
lesson instruction course and grading serv-

121.

CATALOG AND

*CHECK "INDEX

ANTENNAS

TO

LITBAATUßE
SERVICES

123.

-

-

-

-

16 -page bookCORNELL-DUBILIER
illustrates color, black -and -white TV,
and FM -stereo reception problems that are
eliminated by the installation of a CDE
antenna rotor system.
80. DELHI -Twelve -page catalog introducing
a complete new line of home TV towers,
ham towers, citizen's band towers, masts
and telescoping masts.
Forms 20-338, 20-356, and
81. FINNEY
20-357 describing distribution amplifiers
and antenna amplifiers for 300 -Ohm and
75 -Ohm TV and FM systems.*
82. JERROLD
New 4 -page full -color catalog describes the new Paralog Plus antennas.*
83. JFD
Color Laser and LPV antenna
brochures. New 1967 dealer catalog covering complete line of log -periodic out -door
antennas, rotators, and accessories.
Information on new Mosley
84. MOSLEY
MATV system for up to 8 TV/FM sets.
Includes TV antenna, distribution system
and outlets.
8 -page color brochure on
85. WINEGARD
new Super-Colortron antennas: 5 VHF UHF -FM, 4 VHF -FM, 3 UHF. Includes
information on 6 new solid-state preamplifiers and 82 -channel booster -couplers.

79.

let

-

-

-

-

AUDIO
86.

87.
88.

89.

90.
91.
92.

MOTOROLA
New brochure tells how
to reach people on -the -move through use
of personal two-way radio.

99.

PEARCE-SIMPSON
Brochures and
flyers on the complete line of CB transceivers.

COMPONENTS

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.
101. CENTRALAB
24 -page replacement
parts catalog No. 33GL.
102. COLUMBIA WIRE
8 -page supplement lists wire, cord, and cable.
103. LITTELFUSE
Pocket -sized TV circuit breaker cross-reference gives the following information at a glance. Manufacturer's part number, corresponding Littelfuse part number, price, color or b/w
designation. A second glance gives trip
ratings and acquaints you with a line of

sound applications.
DUOTONE
Catalog of accessory and
maintenance items for the audiophile.
A comprehensive
ELECTRO -VOICE
guide to microphones and microphone accessories is offered in pocket -sized brochure
form.
JE.NSEN-New electronic musical instrument louspeakers brochure, NY -2, containing newest additions to the line.
KOSS-Brochure about selected components from the Acoustech line.
16 -page full color booklet
NUTONE
illusrating built-in stereo music, intercom,
and radio systems.
Catalog
OXFORD TRANSDUCER
sheets featuring speaker systems for auto-

-

-

-

TENATRONICS-Flyer sheet
home stereo cartridge player.

COMMUNICATIONS

AMPHENOL

about

a

-

104.

64

-

-

GENERAL
RADIOTELEPHONE
Flyers on the Fieldmaster and MC -9 CB
transceivers.
PF

CBCRP.

MALLORY

New 1967 full -line cata-

QUAAI-NICHOLS-1967 general catalog

of speakers.
106.
107.

109.

cessory merchandiser program.
WORKMAN-New coil catalog lists general and exact replacements for radio and
TV schematic drawings and illustrations
of all coils.

SERVICE AIDS
110.

111.
112.

113.
114.

115.

116.

-

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.*
INJECTOR.4LL
New 1967 catalog of
chemicals and alignment tools.
MIDSTATE TUNER
24 -hour service
on any make tuner is described in a colorful brochure.
PERMA-POWER
Chart shows correct
brighter for every TV set in the field.
PRECISION TUNER-Mailing kit and
replacement tuner list for same -day

-

-

-

-

-

-

service.
117.

IntroQUALITY TUNER SERVICE
ductory letter describing costs and service
on all makes of TV tuners. Repair tags

REPORTER/July, 1967

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.
119. SPRAYWAY
Brochure on C-60 solvent cleaner and degreaser.
SPECIAL EQUIPMENT
120.

VACO

-

28 -page,

derless terminals.

4 -color

dustrial, and automation electronics.
RIDER -Brochures on TV Tech/matics.
SAMS, HOWARD W. -Literature describing popular and informative publica-

catalog on sol-

SIMPSON-88-page booklet "1001 uses

EQUIPMENT

127.

B & K -New 1967 catalog

129.

HICKOK-Short form catalog plus speci-

featuring test
equipment for color TV, auto radio, and
transistor radio servicing, including tube
testers designed for testing latest receiving tube types.*
128. EICO-New long -form
catalog of the
complete Eico line.
fication sheets on the Models GC 660 color
generator, CR -35 CRT analyzer/rejuvenator, and 860 Injecto-Tracer.
130. JACKSON -New line folder on "Service
Engineer," test equipment includes push-

button -operated color-dot/bar generator.
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-All -new -low -price color dot
bar generator and Model 2000 conductance
tube checker all for under $100.
131.

PRECISION

133.

135.

1967-68 replacement catalog.
D-816 describes Switchcraft's new "traffic tailored" audio dealer and distributor ac-

Also,

for the 260 VOM."*

134.

-

service.

New 1967 career
book describes home study programs and
courses in television (monochrome and
color), communications, transistors, in-

126.

TRIAD

the Sprague line.*
108.

-

TV servicing, communications, audio, hi-fi, and industrial
electronics, including special new 1967
catalog of technical books on every phase
of electronics.*

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

and shipping labels included.

-

97.

-

caddies. Ask for
log.

105.

118.

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 intercom systems.

94.

-

INSTITUTES

tions on radio and

TEST

-

BUSSMANN
Bulletin on BUSS Fus tat Box Cover Units offers simple, lowcost

mobiles.
93.

-

-

RCA

124.
125.

136.
137.
138.

-

Catalog 556-67 illusATLAS SOUND
trates and describes many new models of
public address loudspeakers, microphone
stands, and accessories for commercial

-

Business Management
free parts catalog.

98.

100.

PHILCO-Information about Tech Data
&

ADVERTISERS" FOR FURTHER INFORMATION FROM THESE COMPANIES

ALLIANCE
Colorful 4 -page brochure
describing in detail all the features of
Tenna-Rotors.
12 -page catalog
76. ANTENNACRAFT
listing complete Antennacraft line of
UHF, VHF & FM antennas for all types
of installations.
Compact bro77. BLONDER -TONGUE
chure detailing a line of all -channel products expressly designed to improve reception in the home and small MATV systems.
78. COLORMAGIC-Form FR -28-C describes
a complete line of antennas and accessories.
75.

ice.
122.

139.

APPARATUS-Illustrated

catalog describing signal generators, oscilloscopes, and meters.
SECO -Operating manual for the HC8
in -circuit current checker.
SEMITRONICS-Brochure on the new
Model 1000 transistor tester.
SENCORE-8-page full color catalog plus
a new 4 -page supplement catalog.*
SIMPSON-New 1967 I6 -page test equipment brochure featuring a palm -sized
VOM, Model 160.
SINGER -Catalog GD -1 describing frequency meters and standards receivers for
the two-way radio communications service.
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 cables up to %" 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

144.

AND TRANSISTORS

IR-Transistor cross reference guide-22

pages of detailed specifications on universal silicon and germanium transistors
and a complete listing of more than 5000
devices which they replace.
145. RADIO CORP. OF AMERICA-PIX
300, a 12 -page product guide on RCA picture tuhes covering both color and black and -white. Includes characteristics chart,
terminal diagrams, industry replacement,
and interchangeability.

RCA's COLOR TV FASTCHECK #8

A PRIMARY COLOR MISSING?

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)
gray -scale tracking controls are set correctly.
2.Check and/or replace color -amplifier tubes. Remember that:
white minus blue
yellow
white minus red
cyan
white minus green = magenta
3. If tubes are okay, measure tube -pin voltages with a VTVM or VOM.
Use a tube -socket test adapter to avoid pulling the chassis.
4.1f voltages are correct, use an RCA WT -115A Color Picture Tube
Tester to check emission of the picture -tube guns.
1. Make sure

--

PROCEDURE B (Normal raster)
1.Check and/or replace color -demodulator tubes. Note: If you
suspect a faulty demodulator tube, interchange the demodulators;
a faulty tube is indicated by a shift in colors in a color picture or
bar pattern.
2. If tubes are okay, measure tube -pin voltages with a VTVM or VOM.
Use a tube socket test adapter to avoid puffing the chassis.
3. If any voltage is incorrect, use conventional circuit troubleshooting methods to isolate the defect.

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.

The Most Trusted Name in Electronics

Give yourself

a break
you can
depend on:
CIRCUIT BREAKER CADDY
10 ratings, one each 2-1/4,
2-1/2, 2-3/4, 3, 3-1/4, 4,
4-1/2, 5, 6 and 7 amps.

actual size
13/4"x%"xX

"

Designed for the protection of television receiver
circuits, the Littelfuse Manual Reset Circuit Breaker
is also ideally suited as a current overload protector
for all types of electronic and electrical control wiring
such as model railroads and power operated toy transformers, hair dryers, small household appliances,
home workshop power tools, office machines and
small fractional horsepower motors.

Available individually packaged one breaker per
SERVICE CADDY

display card; or

Breakers and Fuses
One service call is all

-8 breakers-one

3-1/4,

4,

4-1/2,

30

fuses-five each type C3/10,

5 and

breakers of same rating per

unit pack or as complete, versatile assortments

rating

each 2-1/4, 2-3/4, 3,

5

for shop use or replacements in the field.

7 amps and

C1/2, C3-1/2, N3/10, N7/10 and N1.

Included with each assortment:
Pocket size

cross reference on color and

black/white TV circuit breaker applications.
Form No. CBCRP- 1266H
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