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NEW TWIN-TRANSISTOR

SUPER POWERMATE _;

BREAKS THE GAIN/OVERLOAD BARRIER

Servicemen and the public long wanted it, but were told they couldn't have it—a
transistorized TV antenna preamplifier with the overload capacity to handle local
signals without sacrificing the gain that brings in distant stations.

But Jerrold did what couldn't be done. With the new twin-transistor SUPER
POWERMATE, you have, for the first time, a transistor preamplifier with the high gain
and low noise figure that made the original Jerrold Powermate famous—plus an
unprecedented overload capability for local-signal situations. SUPER POWERMATE
offers a gain range from 15.5db with 700,000uv max. output at Channel 2, to 11.3db
with 200,000uv max. output at Channel 13. There are no tubes or nuvistors to replace.
And frequency response is fantastically flat—a boon to color TV,

Sell new SUPER POWERMATE, the all-channel antenna preamplifier with G/0—the
industry's best Gain/Overload capability. List $44.95. See your Jerrold distributor
or write Jerrold Electronics, Philadelphia 32, Pa.

surer POWERMATE 6
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e

f |

Circle 1 on literature card

GAIN to reach far-distant stations, OVERLOAD
capability to prevent local-signal interference.

JERROLD

|, ELECTRONICS

GAIN OVERLOAD A subsidiary of The Jerrold Corporation
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Admiral
Model STF33X11
TV Chassis 21X3U

The combination model shown here
includes a four-speed stereo phonograph,
an FM-AM tuner chassis, and a 23”7
television chassis, The audio circuit, lo-
cated on the TV chassis, contains two
EL86/6CWS5 output tubes; one ampli-
fies either the TV sound or the right-
channel stereo signal, while the other is
used only for the left stereo channel. The
TV-sound tube is also used as the voltage
divider in a “stacked” B4 circuit. The
TV tuner, sound IF, audio detector, and
AGC circuits all receive operating volt-
age from this secondary B4 supply.

The AM-FM tuner chassis has no
separate power supply; it obtains its B+
and filament voltages directly from the
transformer-5U4GB supply in the TV
chassis. Protective devices include a cir-
cuit breaker in the center tap of the
power-transformer and a #26 wire-link
fuse in the filament circuit.

The VHF tuner is a turret type, with
individual oscillator slugs. These adjust-
ments are made accessible by removing
the channel - selector and fine - tuning
knobs. The RF amplifier is a 6DS4 nu-
vistor; the mixer-oscillator is a 6CG8A.
The tube complement of the IF strip in-
cludes 6BZ6’s in the first two stages and
a 6DK6 in the third stage. You'll find a
IN87 or IN87A diode serving as the
video detector; if you replace it, use
only the same type as the original. The
location of the diode is marked on one
of the photos; it's reached by removing a
snap-on shield from the IF can.

Admiral is again using a 6BUS8 .as a
combination sync separator-noise limiter-
AGC keying tube. (Some recent chassis
used a 6K11 compactron for this pur-
pose.) Other tubes in this chassis are:
6EW7 vertical multivibrator - output,
6DQ6A horizontal output, 6AX3 com-
pactron damper, and 1G3GT HV recti-
fier. The horizontal oscillator is a 6FQ7
(alternate 6CG7); AFC for this stage is
provided by a plug-in dual diode of the
common-cathode type.

The vertical hold, contrast, brightness,
channel selector, fine tuning, on-off-vol-
ume, and function selector (a switch, to
select TV or radio/phono operation) are
all controlled from the front of the
cabinet. Mounted on the rear apron of
the chassis are the AGC, vertical linear-
ity, height, horizontal lock, and hori-
zontal range controls.
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Clairtone
Model ST-801
TV Chassis 5-2
FM-AM-Stereo Amplifier
Chassis C-401

Qne of the most recent imports from
Canada is the combination model shown
here. It features, in addition to a 23"
TV chassis, a separate FM-AM-stereo
amplifier chassis and a four-speed phono-
graph. This radio-phono chassis is self-
powered, having its own B+ power
supply and filament source. You'll notice
from the photo that the mode of oper-
ation is selected by merely depressing
the desired push button. All of the input
and output jacks on this unit are clearly
marked with their appropriate connec-
tions,

The TV chassis features a 114° bonded
23CP4 CRT, and a new type of “drum”
tuner. The channel strips (see example
pictured) utilize printed coils on a wafer
form; each strip can be removed in-
dividually, in much the same manner
as the more familiar turret-tuner strips.
A 4ES8 RF amplifier and a SU8 mixer-
oscillator are the tubes used in this
tuner. One overall trimmer for all
channels, located at the front of the
tuner, is used for oscillator adjustment.

A half-wave voltage doubler, using two
silicon rectifiers, supplies the B- for
this receiver. This circuit has for its
protection a 2.5-amp slow-blow line fuse
and a 7.5-ohm, 10-watt surge-limiting
resistor. The series filament string in-
cludes a series dropping resistor—a 22-
ohm, 15-watt unit.

Three stages of IF amplification are
used. The first and second IF tubes are
3BZ6’s, and the third is a 3CB6. The
video detector is a IN87 crystal diode
(see photo), and the video output tube
is a 8DX8 (XCL84 alternate). Some of
the other tubes used in the TV chassis
include: 8B8 (XCLS82 alternate) andio
output-sync inverter, SU8 AGC keying-
noise amplifier, and 3AJ8 (ECH81 al-
ternate) AGC clamper - sync separator.
Those you’ll find in the horizontal cir-
cuits are: 3ALS5 phase detector, 6CG7
multivibrator, 13CM5 (XL36 alternate)
output, 16AQ3 (XY88 alternate) damper,
and 1G3GT/1B3GT HV rectifier.

Operating controls at the front of the
g:abinet are the channel selector, fine tun-
ing, on-off-volume, brightness, vertical
hold, and contrast. Controls mounted at
the rear are for horizontal hold, vertical
size, and vertical linearity.
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Coronado

Coronado
Model TV17-9444A
Chassis 1194-72

This Coronado portable television
comes equipped with a retractable mono-
pole antenna and a 114° 19XP4 CRT.
The turret-type tuner uses a 2GKS as
the RF uamplifier, and a 5CG8 as the
mixer-oscillator. The individual oscil-
lator slugs can be reached by removing
the channel-selector and fine-tuning
knobs at the top of the cabinet.

The filament string has a 35-ohm, 15-
watt series resistor; its location is marked
on one of the photos. Two protective
devices are used in the B+ circuit of this
receiver—a thermal circuit breaker and
an 8-ohm. 20-watt surge-limiting resistor.
Two silicon rectifiers, wired as a half-
wave voltage doubler, develop the 270-
volt B4+. As shown in the photo, the
rectifiers can be replaced quite easily
without removing the chassis.

The 12CUS audio output tube also
functions as a voltage divider in a
“stacked B4 circuit; the 270 volts is
dropped to 130 volts, producing a sec-
ondary B4 source. The tuner, sound
IF, audio detector, and video output
tubes are all supplied from this secondary
B+ line. The two IF stages use a 3DK6
and a 3BZ6, in that order. The video
detector is a crystal diode, located in-
side the second IF can.

Another semiconductor in this chassis
is a series-connected dual diode, used for
horizontal AFC—nor the usual common-
cathode type. It plugs into a socket atop
the chassis. as shown in the photo.

Operating controls for contrast (verti-
cal linearity inside), vertical hold (verti-
cal size inside), and on-off-volume are
located on the side of the cabinet. Ad-
justments on the rear apron include the
AGC and brightness controls, in addition
to a horizontal frequency coil that serves
as a hold control.

The tubes used in the horizontal cir-
cuit are familiar. 6CG7 horizontal
oscillator, 12DQ6B horizontal output,
12AX4GTA damper, and 1B3/1G3 high-
voltage rectifier. If a new picture tube
is installed, it may be necessary to change
the focus connection (pin 4 of the CRT).
A lead from the CRT socket, terminat-
ing in a female connector. connects to
one of three voltage terminals on the
chassis; these terminals are pointed out in
one of the photos. One side of this chas-
sis connects to the AC line. so be sure
you observe normal ‘“hot-chassis” pre-
cautions when servicing it.
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Philco WiDTh
Model L2602BR
Chassis 13G20
Pictured here is the 16” Courier tele-
vision recently introduced by Philco.
This receiver has many new features,
among which is a 114° bonded 16ASP4 -
CRT. Nine different models use this same
chassis. The switch-type tuner, shown jn ogLS;AFE- T — COMPACTRON DAMPER
one of the photos, uses a frame-grid v y '
3GKS RF ampilifier and a 6BL8/ECF80 CHANNEL
mixer-oscillator. SELECTOR
A single silicon rectifier develops the FINE
140 volts of B+ in this chassis. Pro- TUNING

tection for this circuit is provided by a
5.6-ohm fusible resistor of the plug-in
type; it's placed in a convenient location,
making its replacement fairly simple. The
series filament string in this transformer-
less chassis includes a 12-ohm, 7-watt
dropping resistor.

Two high-gain frame-grid 4EH7's are
used for TF amplification. The video de-
tector is a diode, located under the shield

covering the last IF transformer; the -
shield snaps on, and can be easily re- “
moved to replace the diode. \ ;

A 10JY8 functions as the video out-

put-AGC keying tube. The AGC keying = -~ 17123
circuit doesn’t have an adjustable level TOR COMPACTRON
control; this level is preset by the circuit { SHIE\(_:)D:/(\)SD?EECN gEMOVED) VERT MULT-
design. DC coupling i5 used from the ' QUTPUT
video stage to the CRT to establish a NOT!CE COMPACT DESIGN OF CHASSIS

DC reference level for the CRT cathode.

One of the two compactrons used in
this chassis—a 17JZ8fills the vertical w
multivibrator-output function. This cir- g ]
cuit has a number of new features; the
most interesting is the varistor used in the
plate circuit of the output section to con-
trol the amplitude of the vertical pulse
fed to the output transformer. The varis-
tor decreases in resistance as the voltage
across it decreases—and vice versa—
maintaining the peak pulse at a safe,
constant level. This component also pre-
vents vertical-sweep variations during
warmup time.

You'll notice in the photo that the
chassis has a compact horizontal layout.
The cabinet is designed so that it’s pos-
sible to remove the chassis for servicing
without disconnecting any leads. The ma-
jority of components are mounted on the
large printed-circuit board; only the tuner
and high-voltage cage extend above the
board.

The tube complement of the horizontal
sweep circuits is as follows: 8FQ7 multi- _
vibrator, 21GY35 output, 1G3 HV recti- Tmi:ﬂ;ﬁ}&ﬁ”ﬁs&gﬁ,’turg',:“”ER
fier, and a 17BE3 (the other compactron)
as the damper.
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VIDEO SPEED

See PHOTOFACT Set 506, Folder 1

Mfr: Admiral Chassis No. 15El
Card No: AD I5E1-1

Section Affected: Pix.

Symptoms: Video overloading.

Cause: Poor soldered connection on terminal 1
of flyback transformer, disabling AGC key-
ing pulse.

What To Do: Resolder terminal 1 of flyback.

SERVICING

HY RECT

@) 1G3GT
DO NOT MEASURE

PICTURE TUBE
HV ANODE

113KV~ 14. 5KV)

13.5Kv
L i0pmmt s000v
Tnis0c 0%

DAMPER
©(1)6DE4
250v
DO NOT MEASURE

]

Mfr: Admiral Chassis No. 15E1
Card No: AD 15E1-2
Section Affected: Pix and sound.

Symptoms: Picture and sound disappear after
short period of operation. Voltage rises at
135-volt low B+ source.

Cause: Cathode resistor in audio output cir-
cuit decreases in value.

What To Do: Replace R57 (15K—2W).

AUDIO OUTPUT
6CUS

Mfr: Admiral Chassis No. 15E1
Card No: AD 15E1-3
Section Affected: Pix.

Symptoms: No video; low voltage on screen
(pin 8) of V3A (6AWS8A).

Cause: Shorted screen-bypass capacitor in
video output stage.

What To Do: Replace C3 (60-5-100 mfd—
200-200-50V).

VIOED QUTPUT
(@asawsa

%szoo ;I;m
n@ BK Vlw
fﬁ I3‘5V

= 230V
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TO K1 ON REMOTE

AUDIO QUTPUT
6cus

7] 225

See PHOTOFACT Set 506, Folder 1

Mfr: Admiral
Card No: AD 15E1-4

Section Affected: Sound.

Chassis No. 15E]

Symptoms: Distorted sound. Incorrect bias
voltage on grid (pins 2-5) of V6 (6CUS5).

Cause: Change in value of grid resistor in
audio output stage.

What To Do: Replace R53 (910K).

FOCUS

@ TERMINAL

N\ @ 0w

m\;@lmr
@%nox 250y

PICTURE TUBE

@3 19xP4a

CONNECT PIN 4 TO

2.7meg 1 TERMINAL WHICH
= PROVIDES BEST
@ FICUS

Tooar 1000v

100K

Mfr: Admiral Chassis No. 15E1

Card No: ADI1SE1-5
Section Affected: Sound and raster.

Symptoms: Distorted or weak sound; raster
dim or absent. Low voltage on plate (pin 5)
of V5 (6DT6) and on accelerating anode
(pin 3) of picture tube.

Cause: Leaky bypass capacitor in boost load
circuit.

What To Do: Replace C25 (.047 mfd).

AUDIO DET
(5)6DT6

35
TERMINAL VIEW L14 Q

1
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Mfr: Admiral Chassis No. 15E1
Card No: AD 15E1-6
Section Affected: Sound.

Symptoms: Sound disappears after short period
of operation. Low voltage on screen grid
(pin 6) of V5 (6DT6).

Cause: Leaky screen-bypass capacitor in audio

detector.

What To Do: Replace C33 (4700 mmf).



VIDEO SPEED SERVIC

See PHOTOFACT Set 543, Folder 1

Mfr: General Electric Chassis No. LW

Card No: GE LW-1
Section Affected: Sync.

Symptoms: Horizontal hold erratic. Low volt-
age at plate (pin 3) of V4B (6CX8).

Cause: Leaky coupling capacitor between sync
separator and horizontal AFC phase detec-
tor.

What To Do: Replace C48 (39 mmf—N750,
10%).

39mmt N750 10%

P4
.25V

Mfr: General Electric Chassis No. LW
Card No: GE LW-2
Section Affected: Raster.

Symptoms: No raster; low voltage at control
grid (pin 6) of CRT.

Cause: Shorted capacitor in retrace-blanking
circuit.

What To Do: Replace C27 (.01 mfd).

M#r: General Electric Chassis No. LW
Card No: GE LW-3
Section Affected: Sound.

Symptoms: Sound intermittently drops in vol-
ume. Tapping sound IF transformer may
bring back normal volume.

Cause: Defective sound IF transformer.

What To Do: Replace L15.

® |
oB;m' e, 1.5meg
NS0 Lol i i
2
! |
sviz \/:”Hi,..,l)ol
i &
@ 390K! ?r i 56K
.......... J ._J
i 820 mmt
=t = @;[ 10%
12 10%
s o1
T 3
TERMINAL ¥ IEW 44 m
015
muuv T
VERT MULT
@ s P ”
(®)B6DN7 ‘ ¢
50 NOT MEASURE C®
BLU m : §
i 8
D-WH;
H® :
Y tosoe |
seov | 1 i
BI0STi g | romzis.zo !
! vERi38e |
2 i
i 556 10% !
- Y - J
RAY
=
SOUND 1F T . AUDIO DET
(® 6AU6A ! (%) 6DT6

& o
|4 ol 4o

TERMINAL VIEW L15
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See PHOTOFACT Set 543, Folder 1

260V

&)
CONTRAST
25K STOP l
€30000 I

130v

See PHOTOFACT Set 543, Folder 1

Mfr: General Electric Chassis No. LW
Card No: GE LW-4
Section Affected: Pix.

Symptoms: Streaks in picture; voltage fluctu-
ates at plate (pin 9) of V4A (6CX8).

Cause: Defective contrast control.

What To Do: Replace R3B (25K with stop
at 3K).

ooy ¥ verT muut
0% 4

VERT QUTPUT

(®s6DN7

DO NOT MEASURE

‘L .018‘ 10%

@ 1.5meg

560V BOOST

Mfr: General Electric
Card No: GE LW-5

Section Affected: Raster.

Chassis No. LW

Symptoms: Vertical foldover at bottom of
raster as receiver warms up.

Cause: Leaky coupling capacitor in vertical
multivibrator.

What To Do: Replace C42 (.018 mfd —
600V, 10%).

260V

18K 2w

®

/

\@

Ot W
€ .,

TOPING &C27
AT PICTURE TUBE

pe

WIOTH
SWITCH

®

L
40mid
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3/10 AMP
250V
s/8
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Mfr: General Electric Chassis No. LW
Card No: GE LW-6
Section Affected: Raster.

Symptoms: No raster; weak or no high volt-
age; boost voltage is low.

Cause: Open boost capacitor.
What To Do: Replace C3 (40 mfd—400V).




Sarkes Tarzian, Inc., largest manufacturer of TV and FM
tuners, maintains two completely-equipped Service Certe-s
to serve YOU. Both centers are staffed by well-tra ned
technicians in this specialized field and are assisted by
engineering personnel to assure you of FAST, DEPEND-
ABLE service.
@ Tarzian-made tuners—identified by this stamping—
received one day will be repaired and shipped out
the next. A little more time may be required on other ma<es.
Everychannel is checked and re-aligned per manufacturer's
specifications, not just the channels which might exist in
any given area.

You get a 12-month guarantee against defective work-
manship and parts failure due to normal usuage. Cost t2
you is only $9.50 and $15 for UV combinations, including
all labor and parts except tubes. No additional costs. No
hidden charges. All tuners repaired on approved, open ac-
counts. You pay shipping. Replacements on tuners beyond
practical repair are available at low cost.

FOR COMPLETE OVERHAUL

Includes ALL parts (except tubes)
ALL labor on ALL makes

24-HOUR SERVICE with
FULL YEAR WARRANTY

When inquiring about service on other than Tarzian-made
tuners, alweys send TV make, chassis and Model number,
Check with your local distributor for Sarkes Tarzian replace-
ment tuners, parts, or repair service. Or, use the address
nearest you for fast factory repair service.

.SARKES TARZIAN, INC.

TUNER SERVICE DIVISION

See your distributor, or use the address nearest you

537 South Walnut St.,
Bloomington, Indiana
Tel: 332-6055

10654 Magnolia Blvd.,
North Hollywood, Calif.
Tel: 769-2720

Manufacturers of Tuners. .. Semiconductors. .. Air Trimmers...FM Radios... AM-FM Radios. .. Audio Tape. .. Broadcast Equipment

Circle 2 on literature card
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For window-size blow-ups of
this message, send 10¢ to
Sprague Products Co., 105
Marshall St., North Adams,
Mass., to cover handling and
mailing costs.

kvl S el B

ARE TV SERVICE DEALERS GYPS?

Every so often, some magazine or newspaper sounds
off about TV-radio service shops.

“Service technicians are a bunch of gyps,” is the
general theme. “They’ll clip you if you don’t watch
out.”

They might just as well write the same thing about
doctors, lawyers, storekeepers, auto mechanics—or
anyone else. There are gyps in every line of business.
Actually the percentage in TV-radio is lower than
in most.

The average service technician is a hard-working,
straight-shooting individual. Rather than gyp customers,
he is far more likely to spend more time on a job than
he knows he will be paid for—simply as a matter of
personal pride in doing things right.

We recently heard about someone’s TV set going
bad. A service technician called for it with his truck
and returned it in good working condition within 48
hours. His bill came to $10 for service plus $2.68 for
replacement parts.

The set owner argued that this was too much—yet he
would never dream of complaining to the medical spe-
cialist who charged him $10 for a !5-minute office
visit; the lawyer whose bill for writing a simple will was
$75; or the garage man who laughingly admits that he
charges $5 for “just raising the hood” of a car.

In one of our very large cities, the Better Business
Bureau received fewer than 500 complaints about serv-

ice in a year. Most of the complaints came from folks
who expectéd first-class reception in doubtful fringe
areas; who tried to operate their sets without suitable
antennas; or who had bought sets “wholesale” at ridicu-
lously low prices from cut-rate dealers who could offer
little or no service.

Actually, it takes almost as long to become a good
service technician as it does to train for any other
profession. Beyond this, it calls for regular study to
keep up with the constant stream of new developments.
Also, it requires a surprisingly big investment in test
instruments, manuals, and other shop equipment. The
modern TV or radio receiver is by far the most intricate
piece of equipment the average person ever owns or
uses.

Service technicians are not fly-by-night businessmen—
99 out of 100 run their businesses properly. The other
one per centi—the gyps—can usually be spotted a mile
away. Nine times out of ten, they are the shops that
feature “'bargain’ prices and ridiculously liberal service
contracts. And their victims are generally set owners who
expect to beat the game by ‘‘getting something for
nothing.”

Good television sets or good TV service are not
things to be bought on a “bargain counter” basis. Set
owners who recognize this aren’t likely to get gyped.

Instead, they’ll find that they get more real value
for their television entertainment dollars than for any
other dollars they spend!

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

65.123.63

Circle 3 on literature card
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In this month’s issue you'll find
a generous handful of useful
features on diverse subjects, all
of which will help you to
broaden your understanding of
new electronic developments and
work out better solutions to

familiar TV-service problems.

Rleciconic Servicing
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NEW FROM ATR

ALL-TRANSISTOR

et 59 08

LETTERS

TO THE

Dear Editor:

The June issue of PF REPORTER ar-
rived last week. and it couldn’t have
been timed better. For the last two
months., most of the TV technicians in
Sydney have been attending an evening
course on transistors. so I took the maga-
zine along and showed it to some of the
boys. They were very enthusiastic about
it. and 1 expect you will be hearing from
a few more “down-under” technicians
keen on getting your muagazine.

Speaking of “down under.” 1 noticed
in the March Lerters column that you
wonder how we keep the valves from
falling out of the sets. Well—there are
several ways: Clips over valves. jam the
valves against the top of the cabinet,
glue. bend the pins over. etc. But the
casiest way is to turn the chassis upside
down and invert the voke. Yoga en-
thusiasts don't even turn the vyoke
around.

CHRIS KNIGHT
Waverley. N.S.W,
Australia

Heat absorhbing

“THIRD
\HAND”

EASES
: CLOSE
WORK

IN
B\ TIGHT

. PLACES

Actual
i Size

Good thing the AC cord is there to SELF-GRIPPING
anchor the set so it doesn't full off the
. for those who want the finest! floor!—Ed.
Check the features cf this all-new,
all-transistor Model 707 Karadio by Dear Editor: . . No. 46
ATR . . . features galore that make In the schematic labeled Fig. 12A on .

page 8 of vour June issue. you show a
transistor with an arrow pointing out-
ward. and refer to it in the text as a
PNP type. lIs this an error. or have 1

sales easier, keep users happier! Com-
pare . .. and without hesitation place
your order NOW for the new all-

HEATSORB CLAMP

(HEAT SINK)

12

transistor ATR Karadio.

Large easy-to-read illuminated dial

e Finger-tip tone control to adjust tone as you desire.
e 7-tuned circuits including RF stage to provide maxi-

mum sensitivity and selectivity.

Automatic volume control to keep signals strong
and steady.

Utilizes ""sohd state™ construction employing 7 semi-
conductors (5 transistors and 2 diodes).
Superheterodyne circuit.

3-Section Super "Magna-Wave'' tuner.

Hand wired No printed circuitry.

Has one-piece self-contained chassis for easy instal-
lation.

“Fits-All* universal construction. For use with prac-
tically all import and American cars and trucks.

learned the symbols wrong?

FREDERICK J. SEIDE]
Freddy’s Electronics Service
Hamburg. Pa.

Dear Editor:

I've been studying “Transistor Oscil-
lators from A to Z” in the June PF Ri-
PORTER. and it's been very helpful. How-
ever. I've had some trouble understand-
ing the last paragraph on page 5. espe-
cially the reference to two taps on the
primary winding of the oscillator trans-
former.

A specially designed
“heat sink’’ that pre-
, vents heat damage. to
. electronic components
' during soldering opera-
'~ tions. Also serves as
handy, self-gripping
“third hand’ that holds
and retrieves small parts
in close work. Precision-
made of light weight

e Fits under-dash or in-dash utilizing standard trim STEWART HIiNDS aluminum . . easy to
plate kits. e
o Comes complete with built-in speaker. Bronx. N.Y. ha ndle ... Ca nnOt ru St

e External speaker jack provided. Our score: One hit. two errors. The Best of a”, it's rea-
o Available for 12-volt negative ground installations scores € . ors. A i

only. A and B sections of Fig. 12 were in- sqnably prlged. Be sure
o Low battery drain. advertently switched: the second  sche- it’s a genuine Channel-
Neutral Gray-Tan baked enamel finish. Overall size matic  containing  the PNP  transistor, lock. Look for the trade-

approximately 5%~
ing Weight 5 1bs.

pi

deep x 6% wide x 27 high. Ship-

SEE YOUR ELECTROMNIC PARTS DISTRIBUTOR
WRITE FACTORY FOR FREE LITERATURE .

ATR ELEETRONICS I!\IC

Circle 4 on literature card
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should have been positioned over the
caption “Feedback to Emitter,” and the
schematic with the NPN transistor showdd
have been labeled “Feedback to Base.”
On page 5, the figure reference in
the last paragraph  should have heen
to Fig. 9 instead of Fig. 10: this change
should quickly clear up the meaning of
the text—FEd.

mark on the handle. Write
for catalog showing com-
plete line of pliers. Made
Only By Champion
DeArmentTool Company,
Meadpville, Pennsylvania.
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Your Own AMF Bowling Ball...
or any of over 30 Wonderful Gifts in

B PHILCO'S

Your choice of scores of wonderful gifts FREE with your purchases of Philco Parts, Accessories and Tubes
included in Philco’s Fall Fiesta Catalog! Big savings . . . as well as wonderful gifts, just in time for Fall and
Christmas. Get Your Philco Fall Fiesta Catalog NOW . . see your Philco distributor . . . stock up on parts and
accessories you need . . . AND GET THE GIFTS YOU WANT, TOO!

ALL THESE
OTHER WONDERFUL GIFTS . . . YOURS FREE

with your purchases of
Philco Fall Fiesta Catalog Merchandise

FREE with your purchases
of merchandise worth

AMF Rugger Bowling Bag $125
Daisy CO, Gas Operated Pistol $225
AMF Roadmaster Hawk Bicycle $700
Bridal-Trousseau Doll Set $110
Famous Lionel Train Set $200
Daisy Thundercap Tank $ 55
Men's Million Miler Luggage
One Suiter . $400
Two Suiter $450
Three Suiter X $500
Attache Case $275 .
Ladies’ Million Miler Luggage Luxurious Famous
16" Hat Box . $250 MINK and Cashmere Ladies’ SCHICK TRAVEL-ALL
21" Overnighter $275 Sweater by Dalton (Shaver, pre-shave, after-shave and
26" Pullman Case $450 grooming kit in handsome travel case.)
Ladies” Orlon Sweater $135 YOURS FREE with purchases of only

Ladies’ Antron Cardigan Sweater $175 $1300 of Phiico Fall Fiesta Catalog ;gg?sofﬁﬁcvé'tpaﬂu?fzasstzs Coeaft:lr:)lg

Ladies” Suburban Coat $350 merchandise.
Men’s Melton Lodin Coat $350

Men's Imported Rain Coat $350

Men's OuterJac $175 GET YOUR FREE Fall Fiesta Gifts NOW ... See Your PHILCO Distributor Today
Men’'s Lambs Wool Cardigan $175
Men's Runabout Nylon Coat $350
Weather Trio (Instruments) $130
Qutdoor Thermometer $ 15
Stanley Ratchet Driver Set $ 65
Oneida Dinner Ware $350
Oneida Stainless Flatware $450
8 Piece Cutlery Set $130
Hamuiton Cosco Table and Chair Set $550

merchandise.

PARTS & SERVICE OPERATIONS

Supervised pH I LCO

= A SUBSIDIARY OF %d\/!(()/()?‘%ﬁ?ﬂﬂd%

Factory-¢
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SENCORE

SIMPLIFIES COLOR SERVICING

NEW! CA122
COLOR CIRCUIT ANALYZER

A simple approach to a complex problem

Here is an instrument that is designed to eliminate the guess-
work in color TV servicing. A complete analyzer that pro-

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

The CA122 offers more for less money:

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

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

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

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

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

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

NEW! PS120 PROFESSIONAL
WIDE BAND OSCILLOSCOPE

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

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

Dealer Net. ... ... ... i 124.50
(with low cap. probe)
Kit. o oottt e 74.50

A must for color . . .

a money maker for black and white TV servicing

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

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

You’ll pay more for other color generators only.

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

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

American made

Circle 16 on literature card

14 PF REPORTER/September, 1963



SENCORE

SIMPLIFIES SWEEP CIRCUIT TROUBLE SHOOTING

SS117
SWEEP CIRCUIT ANALYZER
For Color and Monochrome Testing

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

TV horizontal oscillator check is made by substituting a uni-
versal oscillator known to be good. Horizontal output check
consists of a cathode current and screen voltage test. The
TV horizontal yoke is checked by substituting a universal
yoke from the SS117 and viewing brightness or restoration
of 2nd anode voltage. Horizontal flyback is checked dynam-
ically in circuit by measuring the power transfer to the yoke
when TV is turned on. TV horizontal sync can be used to
control the SS117 horizontal oscillator,providing a positive
check on sync from the video amplifier to the TV oscillator.
Vertical circuits are tested by simple signal injection from
vertical yoke to oscillator for full height on CRT. The $5117
with the CA122 Color Analyzer provides a complete TV
analyzer for virtually every stage in monochrome or color
receivers.

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

Size: 1014” x 914" x 314”. Wt. 10 lbs.
Dealer Net........ ... ... ... . .. . i, 89.50

-
4 ::.LV:::: e
"
! RANRE Gy

The SS117 checks them all

TYNL IR, VERT, VERT.
& H. SYNC. H f:fil[‘ u:'#:i' 4 oUTRUT [ DEFEEC
DISCRIM, ; XFORMER || yOME

L

FLYRACK H VOLTAGE H DEFLEC.
___“_“'__ | OUTPUT 11 yrormer || cimcuir YOME

FREE—A 33 RPM half hour permanent record
packed with every unit explains each test.

HORIZ: HOME. + HORIZ. |[Znd ANODE|| HORIL.

TC114 MIGHTY MITE
TUBE CHECKER

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

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

Size: 1014” x 914" x 314”. Weight: 8 Ibs.
Dealer Net...... . ..... .. ... ... iuuunnin.. 74.50

TM116 TUBE TESTER MODERNIZING PANEL

New tube adapter for testing Compactrons, Novars, Nu-
vistors and 10 pin tubes in any tube tester except cardo-
matic types. Plugs into octal socket of your tube tester
enabling you to test these new tubes in the same manner

Fast, Accurate . . .
never lets
you down

A must for color

that your tester checks
conventional tubes. Tube set-up
chart included with each adapter.

Dealer Net................... 24.95

Circle 7 on literature card
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THE SAME ENGINEERING, SAME PLANT THAT
PRODUCES AMERICA’S GREATEST SATELLITE-
TRACKING AND TELEMETRY STATIONS, HAS CREATED
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[l PARAIOG

TV/FM ANTENNA
...Unparalleled performance because it has ALL 4:

HIGH GAIN HIGH FRONT-TO-BACK RATIO
EXTREMELY LOW VSWR RUGGED CONSTRUCTION
HERE IT IS—the space-age TV/FM antenna from the o HIGHEST GAIN, SHARPEST DIRECTIVITY for snow-free

only manufacturer with actual space-age experience! pictures
From the laboratories of Jerrold-TACO, designers of o BEST FRONT-TO-BACK RATIO eliminates ghosts and
powerful satellite-tracking and space-telemetry antenna unwanted signals

arrays for the U. S. Government, comes the all-new LOWEST VSWR prevents line ghosting and smearing

PARALOG, first home TV/FM antenna truly based on DUAL SQUARE-BOOM CONSTRUCTION gives great strength,

the log-periodic principle with a unique parasitic-element long life

system for maximum all-channel gain. .
Exclusive Cycolac insulating mounts on PARALOG ° E#;:]TILESST RESPONSE assures best color reception on all

antennas assure constant impedance under all weather . . .
conditions, and eliminate the troublesome and unsatis- GOLDEN ARMOR COATING—a superior corrosion-resistant

factory cross-fzed systems of other antennas. Cycolac, finish . .
tough enough to be used for timber-splitting wedges and o ONE-PIECE INSTALLATION—no time wasted on dangling
golf-club heads, makes each insulating mount a strong braces

point on the PARALOG. Look at all these features: o ANTENNA WEIGHT BALANCED for perfect equilibrium

PARALOG FEED SYSTEM

P
CYCOLAC INSULATCRS
and radically-new impedance-stabi-
lizing phase correctors eliminate the

. Rg q T Wiy, LA
poor criss-cross transmission-line AT 14D X (OIS
bR e, ‘llnnl.. Y
characteristics of other anternas. < L ] Ll TR
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UNIFORM STRONG
FORWARD LOBE

is maintained throughout high and
lowbands. Left: 69 mc (mid-channel
4); right: 195 me (mid-channel 10).
Lobe patterns for each channel
equal or surpass these.
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4 Electronic Models feature
NEW TWIN-TRANSISTOR

SELF-CLEANING surPer POWERMATE

WEDGE-SNAP LOCKS

Y4 eliminate dipole-junction noise, can't Best gain/overload capability in the
loosen to cause vibration snow. Wind industry — brings in distant stations
vibration merely serves to tighten wedge without overloading from nearby signals.

further info dipole.

14 MODELS, UNSURPASSED e

Seven non-amplified and four electronic k‘:;“\ L
PARALOGs for TV and FM, plus three iy
special FM-stereo models, give you a line JTP-40—List $19.95
prepared to meet any reception condition at
distances up to 200 miles.

ELECTRONIC MODELS
JTP-130S—List $94.95 JTP-130S—List $114.95
JTP-160S—List $104.95 JTP-220S—List $124.95

FM STEREO MODELS

FMJTP-8—List $29.95 FMJTP-10—List $39.95
FMJTP-16—List $59.95
See your Jerroid-TACO distributor now, or
write Jerrold Electronics, Philadelphia 32, Pa.

JTP-190—List $69.95

Circle 8 on literature card



NOW! CASTLE OFFERS YOU
THE BIGGEST BARGAIN IN
TV TUNER OVERHAULING!

ALL MAKES

ALL LABOR
AND PARTS

(EXCEPT VTUBES)*

ONE PRICE

THIS ONE LOW PR CE INCLUDES ALL UHF , VHF
AND UV COMBINATION* TUNERS

In a decade of experience overhauling TV Tuners
of ALL MAKES, Castle has developed new
handling and averhauling techniques which

SN Fast Service

A recent study at our Chicago Plant revealed
that of all tune-s accepted for overhauling, over
30% were completed and shipped within . . .

Seven Hours. . . all others within 24 Hours.

Simply send us your defective tuner complete; include
tubes, shield cover and any damaged parts with model
number and complaint. 90 Day Warranty.

Exact Replacements are available for tuners unfit for
overhaul. As low as $12.95 exchange. (Replacements
are new or rebuilt.)

*UV combination tuner must be of one piece construc-
tion. Separate UHF and VHF tuners must be dismantled
and the defective unit only sent in.

-

Pioneers in TV % Tuner Overhauling

TV TUNER SERVICE, INC.

5701 N. Western Ave., Chicago 45, llinois
653 S. Palisade Ave., Cliffside Park, New Jersey
Canada: 136 Main St., Toronto 13, Ontario

% Major Parts are additional in Canada
Circle 9 on literature card
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The
Electronic
Scanner

Timely Award

R. L. Triplett, senior family
member and founder of the
Triplett Electrical Instrument
Co., is shown presenting Presi-
dent W. R. Triplett his tradi-
tional 25-year service award—a
gold watch. The elder Mr. Trip-
lett will soon be performing a
. . similar ceremony for another
son, M. M. Triplett, who will pass his 25th anniversary with
the firm later this year.

UHF Converter Promotion

The merchandising impact of
new all-channel UHF convert-
. ers from Standard Kollsman In-
GET UHF dustries, Inc. is heightened by a
CHANNEL ; o T one-piece display that holds a
i converter prominently in sight.
Specially highlighted panels on
the face of the displays can be
filled in by the dealer with the
channel numbers of local UHF
stations and the prices of the
; B Model A and Model B con-
verters. Made of cardboard, the blue, brown, and yellow dis-
play piece is easily assembled and placed on top of a counter
or TV set in the showroom.

Company Move
- . The new, larger home of
. 2 m 7 Polytronics Laboratories, Inc.
N is located at 88 Clinton Road,
West Caldwell, New Jersey.
The 13,000-square-foot struc-
ture will house, in a single in-
tegrated facility, the research,
manufacturing, testing, marketing, and general offices for the
makers of “Poly-Comm” communications equipment. Accord-
ing to President John A. Doremus, it will be outfitted with a
unique in-plant material and equipment transport system, de-
signed by the firm’s engineers to expedite production and ef-
fect operating economies. One factor in the selection of the
new site was the availability of air transportation facilities
close at hand.

New Hybrid Microcircuit

First prize for micromin-
iature packaging has been
awarded to International Re-
sistance Co. for its “Hybrid
Microcircuit” in a packaging-
design contest at the recent
National Electronic Packaging
and Production Conference in
New York. IRC’s prize-win-
ning entry consists of complete
electronic circuits packaged in a tiny container. The unit con-
sists of stacked ceramic wafers—each containing a section of
the circuit—within the popular TO-5 package. Leads, rising
from the header and passing through peripheral holes in the
wafer, support and interconnect the wafers.

In making the award, Mr. Wilson Hannahs, Chairman of
the Panel of Judges, commented, “An excellent design for
what the trade needs while integrated circuits are getting
ready.” TIRC also sees a permanent and important market for
these products.



From RCA Victor-another
 big advance in

Space-Age Sealed Circuitry

RCA Victor Color TV Chroma Circuitry

You can see at a glance how new streamlined ‘“‘road-mapping”
makes servicing faster, easier, surer than ever before

Pictured above is the “new look’” in RCA Space
Age Sealed Circuitry . . . the new precision-
crafted boards that you’ll see in all 1964 New
Vista Color and in most RCA Victor black-and-
white television sets for 1964.

This new schematic diagram “road-mapping”
consists of straight white lines that run directly
from point-to-point. No confusion, no difficult
paths. And the extra space gained has been used

to make the label markings larger. You can see
and trace the circuits at a glance.

Here again RCA Victor has made a vitally
important contribution to easier, faster and
more accurate servicing. It is part of our con-
tinuing research program to offer the utmost in
reliability with Space Age Sealed Circuitry.
See Walt Disney’s “Wonderful World of Color,” ﬁé‘%t_ )
Sundays, NBC-TV Network

“HIS MASTER'S VOICE”

The Most Trusted Name in Electronics

Tmk(s)®

Circle 10 on literature card
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Only Sylvania receiving tubes
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bl ELECTRONIC TUBE

ELECTRONIC TUBE

LIFE-BOOST CATHODE. . big bonus in tube quality

Sylvania's exclusive LIFE-BOOST Cathode is putting new life into tubes —and sales. This latest evidence of
Sylvania leadership in tube technology offers benefits you can really sell: it virtually eliminates performance
slump, a major cause of profit-stealing callbacks. Besides stability, it produces significantly better tube life and
uniformity. 90 types already have LIFE-BOOST, with more on the way . .and-itheing heavily promoted in
national magazines and by mail. *reageman

New edition of Sylvania Technical
Manual. Valuable 632-page dealer
reference lists data on over 2,000
tube types, is fully indexed and
tabbed for quick reference. Free
supplementary data service to
keep your manual current. Price
$3.00 through your Sylvania Dis-
tributor.

20 PF REPORTER/September, 1963



give you these 2 big bonuses:

America’s Mast Valuable Stamps

THE SPERRY AND HUTCHINSON COMPANY
ESTABLISHED 1826

Here's another big reason to go with Sylvania. S&H Green Stamps, exclusive with participating Sylvania Distribu-
tors, ar= given free to dealers with the purchase of Sylvania receiving tubes. They add up fast, especially when
they're combined with stamps from the grocer and other merchants who give S&H Green Stamps. And the family
can select gifts from a 144-page S&H Catalog full of everything from home furnishings to furs.

GO WITH SYLVANIA-TO PROFIT!

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS

Circie i1 on literature card
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AT THE MOMENT OF TRUTH -- THE PICTURE IS THE PROOF!

THE JFD LOG-PERIODIC LPV IS BEST FOR COLOR, BLACK AND WHITE TV, AND FM STEREO.

Model LPV11 (illustrated)

L(n+t)

L n 'T ~the reason why the JFD LOG-PERIODIC LPV hgdl obsoleted all other TV antenna designs overnight!

i

Copyright JFD Ete s Corp. 1963

LICENSED UNDER ONE OR MORE OF U.S. PATENTS 2,958,081; 2,985879; 3,011,168 AND ADDITIONAL PATENTS PENDING IN U.S.A. AND CANADA., PRODUCED BY JFD
ELECTRONICS CORPORATION UNDER EXCLUSIVE LICENSE' FROM THE UNIVERSITY OF ILLINOIS FOUNDATION.



THE FIRST TV/FM ANTENNA BASED ON THE GEOMETRICALLY-DERIVED
LOGARITHMIC-PERIODIC SCALE DEVELOPED BY THE ANTENNA RESEARCH LABORATORIES
OF THE UNIVERSITY OF ILLINOIS FOR SATELLITE TELEMETRY.

No longer must you sacrifice directivity or
gain to obtain broader bandwidth, as with
single-channel Yagis and "all-channel” Yagi
types. Now the new JFD Log-Periodic LPV
breaks through the bandwidth barrier to put
an enc to cumbersome antenna compro-

mises.The reason?...The patented geometric
concept - L(an-'r.
n
mulates individual cells (dipole lengths and
spacings) to bring you psrformance that's
frequency independent for:

that scientifically for-

Model LPV17: 18 Active
Cells and Director Sys-
tem for areas up to 176
distant. $59.95 list.

Model LPV14: 15 Active
Cells and Director Sys-
tem for areas up to 150
miles distant. $49.95 list.

Model LPV1t1: 11 Active
Cells and Director Sys-
tem for areas up to 125
miles distant. $39.95 list.

Model LPV8: 8 Active
Cells and Director Sys-
tem for areas up to 100
miles distant. $29.95 list.

Model LPV6: 6 Active
Cells for areas up to 78
miles distant. $21.95 list.

Model LPV4: 4 Active
Cells for areas up to 50
miles distant. $14.95 list.

® HIGHER FORWARD GAIN Element for element you get
two to three times more gain than with similar-priced
competitive makes. Flat gain across each channel, too,
for vivid color rendition. (More driven elements do it

® SHARPER DIRECTIVITY Because the LPV has band-
width to spare. Its narrow unidirectional beam does not
change with frequency—does not intercept the ghosts
and inteference picked up by other broad main-lobed
competitive makes.

® LOWER VSWR Down to 1.2 to 1—derived from optimum
impedance match across the VHF and FM Stereo bands.

® GOLD ALODIZED Electrically conductive golden alodiz-
ing that is part of the aluminum—assures continuous
signal transfer—does not insulate contact points like
competitive anodizing.

® HIGHER FRONT-TO-BACK RATIOS All elements are
fed in phase opposition to reinfcrce signals arriving from
the front end The crossed harness creates a 180 degree
phase shift in the signal path from

rear—effectively cancelling out rear AN A\ N
pick-up of unwanted signals. (e.g.,
the LPV11 maintains a front-to-back // Y/ /

ratio of 35 db on each VHF channel).

Harmonically Resonant V-Elements, Operating on the Patented Log-Periodic Cellular Formula, in the
Fundamental and Third Harmonic Modes, Provide Flawless COLOR ... Black and White TV. .. FM Stereo!

conceot.

millions.

The technical press...the news press
...the consumer press...the trade
press—never before have so many so
acclaimed a new TV antenna!

ADVERTISED IN LOOK

One cf America’s most vital and widely
read magazines—now alerting millions
to the new Log-Periodic antenna

ADVERTISED IN SUNSET
The favorite

N - s
‘.b

&
Frofessor Paul Mayes of the Antenna
Research Laboratories of the Univer-
sity of lllinois, originator of the log-

““home' magazine of  of )
periodic V-dipole antenna concept.

ORDER NOW FROM YOUR JFD LPV DISTRIBUTOR AMD STEP UP INTO THE MODERN LOG-PERIODIC ANTENNA ERA OF

PERFORMANCE AND PROFITS!

THE BRAND THAT PUTS YOU I% COMMAND OF THE MARKET

15th Avenue at 62nd Street, Brooklyn 19, N.Y.

JFD Electronics-Southern inc., Oxford, North Carolina

JFD Internasional, 15 Moore Street, New York, N.Y. Circle 12 on litearture card

JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada
401-144 W. Hastings Street, Vancouver 3, B.C.




TO HELP MAKE FUSE HANDLING MORE PROFITABLE. .

CLEAR PLASTIC BOX,
THERE'S NO NEED
TO OPEN
TO SEE HOW MANY
FUSES ARE
INIT

@ BUSS fuse 5-in clear plastic box—Ilet’s you check
fuses in each box at a glance. .. guards against
running short on needed fuses.

@ Size and style of fuses printed in large type on lid
of box makes it easier to pick out fuses you want,

® Box fits all fuse display stands and channels.
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ponents, I found that by momentarily shorting out C1D. the
20-mfd filter on the 130-volt line, I can restore good vertical
sync for a few minutes.

WAYNE SCHAFFTER
Mount Eaton, Ohio

Filter capucitor C1 may have some defect such as leakage
benween sections, and it would be wise 1o eliminate this possi-
bility by prompily replacing the entire unir. However, I wouldn’t
be surprised if additional rrouble were found elsewhere.

The powerful voliage surges that occur when vou short
across the [30-volr line may be causing temporary healing of
some component defect in the sync section, since all the svic
stuges uare fed from the 130-voli source. You can check this
diagnosis by temporarily grounding the plate of the vertical

oscillutor (1o disable this stage) and scoping the svic signal
entering the oscillator from the vertical integrator nerwork.
With the scope sweep set ar 30 cps, you should find positive
pips of steady amplitude. If this signal fades away when the
set warmns up, but reappears after you short across CID, scope
back through the sync stages in search of the rtrouble.

PIONEERING NEW
DEVELOPMENTS IN
ELECTRICAL PROTECTION
SINCE 1914

BUSSMANN MFG.DIVISION, McGraw-Edison Co., St. Louis 7, Mo.

Circle 13 on literature card

\

I FUSETRON
dual-element fuses
time-delay

‘_I'TROU BLESHOOTER

answers your service problems

Refereeing

A discussion has arisen between myself and a friend in
which 1 contend that low line voltage over a period of time
will help to break down a power transformer used with a SU4
rectifier. He maintains that it will not. Will you please tell us
which theory is correct?

P. J. KINGSTON
Newcastle, N. B., Canada

I rather doubt thar low line voltage would cause breakdown
of either the power transformer or the tube—even over an ex-
tended period of time, Perhaps vou are assuming that, with
lowered voliage, the same wattage would necessarily mean in-
creased current. However, in most cases, the load remains the
same on this tvpe of power-supply circuitry. This, of course
merely means that reduced voltage onlv causes reduced current

&

:"Slow blowing” fuses for circuits where
harmless surges occur. These fuses prevent
needless outages by safely holding starting
currents or surges, — yet they provide safe,
positive protection against short-circuits or

Floating Up and Down continued overloads.

I'm stuck on a service problem with a Silvertone Model
2100A (PHoTOFACT Folder 217-15) that suffers from loss of
vertical sync. When the set is cold, the sync is fine: after five
to ten minutes, though, the picture starts to float. It can be
kept fairly stable by adjusting the vertical hold control. but

there is no “snap™ to the control action-—that is, the picture BUSSMANN MFG. DIVISION, McGraw-Edison Co., St. Louis 7, Ma.
doesn’t seem to lock in firmly. After much checking of com- .

Write for BUSS
Bulletin SFB.

Circle 13 on literature curd
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TO HELP MAKE FUSE HANDLING MORE PROFITABLE..

CLEAR PLASTIC BOX,
THERE'S NO NEED
TO OPEN
TO SEE HOW MANY
FUSES ARE
IN IT

QRME“ELY

(3A6)

® BUSS fuse 5-in clear plastic box—Ilet’s you chack
fuses in eack box at a glance. .. guards against
running short on needed fuses.

® Size and style of fuses printed in large type or lid
of box makes it easier to pick out fuses you want.

©® Box fits all fuse display stands and channels.

PIONEERING NEW
DEVELOPMENTS IN
ELECTRICAL PRITECTION
SINCE 1¢°4

BUSSMANN MFG. DIVISION, McGraw-Edison Co., St. Louis 7, Mo,
Circle 13 on literature card

eliminate the problem. If this is impractical, a trap can be in-
stalled at the tuner input to help eliminate the 39.5-mc signal.
In extreme cases, it might be necessary to shield the TV chas-
sis—especially if it is located in an area close to the offending
transmutter.

Erratic Sound

I have a Zenith Model 16E21Q (PuoToFACT Folder 496-2)
with a peculiar intermittent trouble that causes the sound to in-
crease and decrease erratically. [t sometimes takes five or six
hours for this defect to appear: when it does. any attempt to
measure voltages. check waveforms. or inject a signal restorcs
normal operation. New tubes have been tried without success.

The voltages measured on the 6EB8 sound IF amplifier and
6BN6 sound detector are all 10% lower than those on the
schematic, but I consider this an acceptable variation.
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e Pleuse turn to page 77

Spots Before Your Eyes

I have an Admiral Model P17E35 (PHOTOFACT Folder 424-1)
that has what appears to be a burnt spot on the face of the
picture tube. The spot is round (approximately 3" in diameter),
and a little to the right and down from center. Can you tell
me what might cause this and how to get rid of it?

H. L. SMITH
El Paso. Texas

It sounds as if the tube has an accumulation of dirt at one
spot on the face. During some manufacturing processes, a suc-
tion cup is attached to the face of the CRT; this cup may leave
a slight film that is prone to catch dirt and show up as a round
spot the size you mention. The remedy is to clean the tube face
thoroughlv with a detergent, following up with a volatile glass
cleaner

If a dirty face is not the problem, the CRT may have an ion
burn. However, this defect is rarely seen in the 110° tubes
used with this chassis, even though the tubes are designed to
operdate without an ion rap.

Sheriff Static

Our county sheriff's two-way radios are causing interfer-
ence to local TV sets on channels 5, 6, 10, and 1. Apparently
the sheriff’s antenna is improperly filtered and harmonics are
causing the interference. Can you help me correct the trouble?

Higrs Rabio & TV
Beaver, OKla.

More than likely, the interference is the result of the radios’
fundamental frequency (generally 39.5 mic) entering the 1F’s of
the TV set. One step that might be taken to correct the trou-
ble is to make sure the sheriff's transmitters are properly tuned
—that is, not exceeding their rated output power, and not over-
coupled to the antenna circuits. A careful check by a qualified
and licensed communications rechnician should get rid of any
spurious radiation.

Occasionally, it is possible 1o shift the TV [F’s slightly to

Let BUSS Fuses

Help Protect Your
P_ROFITS___ ,

" To make sure BUSS 1

= as intended under all service conditions, |

each and every BUSS fuse is individually
tested in a sensitive electronic device.

This is your assurance that when you
se’]l or install BUSS fuses, you are safe-
guarded against complaints, call-backs
and adjustments that might result from
faulty fuses and eat away your profit.

It is just good business
to sell fuses the BUSS way.

Write for BUSS
Bulletin SFB.

BUSSMANN MFG. DIVISION, McGraw-Edison Co., St. Louis 7, Mo.

Circle 13 on literature card
September, 1963/PF REPORTER 25



MALLORY

Tips for Technicians

Mallory Distributor Products Company
P.O. Box 1558. Indianapolis 6, Indiana
a division of P. R. Mallory & Co. Inc.

Choosing and using audio attenuators

Ever notice that a hi-fi rig sounds best about mid-range
on the level (volume) control? Man, those drums, fifes,
bugles and train whistles sound GREAT! But, oh,
those grouchy neighbors. Somehow they fail to appre-
ciate three or four solid hours of this “‘pure’”’ sound.

Fear not! There’s a simple way to keep true hi-fi sound
as well as your neighbors. All you need is an audio
attenuator (a fancy name for audio control). There
are two basic types of audio attenuators: T pads and
L pads.

If yours is the wltimate in hi-fi rigs you need a T pad.
It maintains a constant impedance between the ampli-
fier and the speaker. You simply turn the amplifier up
to optimum performance (somewhere around mid-
range) (pretty doggone loud) and control listening level
with the T pad. The “fi” is very “hi”’ but the level is
reasonable and so are the neighbors.

Not all of us can afford the “‘ultimate’’. Budgets being
what they are, we make a few compromises. Not that
our hi-fi doesn’t sound great—it does. It’s just that it
won't break the picture window. We may be able to
get by with an L. pad. This presents a constant impe-
dance only to the amplifier. Strangely enough, an L
pad often seems to ¢mprove the performance of an
inexpensive speaker. Try it—you’ll see!

If you have stereo, try an LL pad. That’s a pair of L
pads with a common shaft. You can balance your rig
AMP Y K| SPKR at the amplifiers and control level at the speakers

with only one knob.

Iy How about money? Mallory T, L, and LL pads will
MYV handle an “‘ear-busting’’ 15 watts of audio power! But
if yours is the usual 10 watt system you’ll need only
an RT or RL pad...same extreme quality—only
SPKR smaller and more economical.

AMP

L PAD
Speaking of economy, try the new Mallory RR 50

Stereo Control. It does a terrific job on most popular
stereo outfits. Just what you need for the recreation

X
§ !
AMP ] —!:< SPKR room or patio.
—

| The whole point of this “‘tip”’ is to let you know that
§ | your Mallory Distributor has exactly the audio
s
AMP R
LL PAD

attenuator you need. All kinds of values and several
SPRK price ranges. He’s your “one stop” source for all of
your electronic requirements. Stop in soon.
Circle 14 on literature card
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W1 250V 40V SYNC) 30~LC

6BL7GT _~

Vertical
Oscillator

Modified Hartley Type

W3 105V 30~LC

- 8 00 NOT MEASURE
@ verop

W2 350v 30 LC

=

W6 175V {15V SYNC) 30~

DZ VOLTAGES taken with VIVM. * Means voltage
varies with operating conditions—see 'Variations.”

i W4 85V 30~ LC

HEIGHT 1 e RMISTOR L
57

PR,

570V
BOOST

WAVEFORMS taken with wideband scope; low-cap
probe (LC) used where direct probe distorts signals.

Normal Operation

Seli-contained vertical oscillator stages, not requir-
ing feedback from output stage, are headed for ex-
tincticn; but they were quite common a few years ago.
Circuit shown here (from 1957 General Electric “U”
chassis) has same layout as conventional Hartley oscil-
lator; however, it operates like a blocking oscillator:
conducztion period of V1A lasts for only about 5% of
each cycle. When V1A begins to conduct, strong posi-
tive pulse is induced in T1 and applied to grid (see
W2). This regenerative effect soon reaches saturation
point; then, grid current rapidly charges C3, biasing
grid deep into cutoff. VIA cannot conduct again until
C3 has almost completely discharged through R6 and
hold control R1. Varying R1 changes length of each
dischatge period, thus controlling oscillator frequency.
Waveforms in grid circuit contain small sync pulse and
much larger pulse due to conduction of oscillator. These
pulses normally coincide, but can be separated for in-
spection (as in W1) by throwing oscillator out of sync.
Although input to VIA from sync separator is nega-
tive pulse, its leading and trailing edges respectively in-
duce negative and positive spikes across T1; oscillator
synchronizes on the latter. During interval while C3 is
discharging, C5 and associated capacitors charge from
boost source through R7, height control R2, and ther-
mistor R12. R2 sets charging rate to produce desired
amplitude of drive waveform W4 at output-tube grid;
shaping network C6-R9 modifies W4 from pure saw-
tooth wave by adding negative spike.

Operating Variations

DC voltage varies from 22 to 37 volts as
R3 is turned from minimum resistance
(top of raster stretched) to maximum re-
sistancc (top of raster compressed). R3 normally af-
fects top more than bottom. W5 remains constant.

PIN 3

As R2 is rotated from minimum to maxi-

PIN 5 mum, DC voltage rises from 75 to 130,

and amplitude of W3 expands from &80 to

150 volts peak to peak. Out-of-sync condition affects

both DC and AC readings; DC voltage varies +20 to

25 volts from normal over full range of RI, and W3
may reach 150 volts when oscillator is slow.

AC voltage drop across C4 causes W4 to
have slightly lower amplitude than W3
varying from 70 to 120 volts through
range of R2. DC voltage reading is always zero ex-
cept when R2 and R3 are close to minimum-resistance
position; then V1B draws grid current on positive peaks
of W4, causing as much as —15 volts of grid-leak bias.

PIN 1

Rotating R1 causes DC voltage to change
as much as 15 volts above or below nom-
inal value. In addition, grid voltage is 15
volts less negative with R2 at minimum, and 25 volts
more negative with R2 at maximum. Peaks in W2 vary
from 300 to 500 volts, according to R1 and R2 ad-
justments. All voltage readings in vertical sections are
practically unchanged by applying signal to receiver.

PIN 4



Top of Raster Spread

Linearity Nearly

Normal at Bottom

C4 Leaky

Symptom
Analysis

Symptom was photographed while R3 was in full
clockwise position (maximum resistance in circuit).
Turning control counterclockwise exaggerates stretch-
ing at top of raster and causcs foldover at bottom. R2
acts normally. Symptoms suggest bias upset on VIB.

Waveform Analysis

W4 has amplitude of 75 volts
—slightly below normal. Ampli-
tude of W3 is also deficient. but
still in proper proportion to W4.
There is no waveshape distortion
that could account for nonlinear-
ity of raster. Since slightly weak
drive signal is able to produce
full swecp of CRT, and nonlin-
earity cannot be corrected. VIB
probably has slightly low bias be-
tween grid and cathode.

e

Voltage and
Component Anclysis

Grid and cathode voltages of VIB are positive 55
and 80 volts, respectively. Bias between these two ele-
ments is still necar normal (25 volts), explaining why
raster is only slightly distorted. If R3 is reset. grid-
cathode bias decreases. and visible distortion becomes
worse. High cathode voltage is sign of heavy current
through R3 and R10. Primary causc appears to be high
positive voltage on grid, and technician should immedi-
ately suspect DC leakage through C4 from oscillator
plate supply. Suspicion is fortified by low plate voltage
on VIA (60 to 105 volts over range of R2). VIVM
reading on unsoldered grid end of C4 is 20 volts.

Best Bet: Voltage tests in area of V1B grid and cathode.

Nonlinear Sweep

Stretched at Top,
Compressed at Bottom

CS5 Leaky

Symptom
Analysis

Only way to fill screen is to advance R2 to maxi-
mum, adjust R3 to spread raster lines at top. and re-
set centering rings to close gap at bottom. Linear sweep
can be obtained only by reducing height to two-thirds
of normal. Again, fault could be low bias on VI1B.

Woaveform Analysis

L

With  controls  adjusted to
fill screen, W4 has normal am-
plitude, but distorted shape; note
large negative spike and rounded
shoulder of sawtooth  slope
(cause of stretched top in raster).
W3 looks similar, and is larger
than normal. These two clues
point to something wrong in saw-
tooth-shaping and coupling cir-
cuit between plate of VIA and
grid of VIB.

5V Voltage and
T Component Analysis
35vk|3

Grid of V1B measures positive 5 volts. Cathode volt-
age is also several volts above normal (range. 26 to 40
volts); therefore, raster distortion is not due to bias
error, but rather to misshapen drive signal. Then why
is grid positive? Slight leakage in C4 is ruled out by
substitution. However, DC voltage could also rcach
arid from cathode of VIB via leaky C5; and since this
component is a critical part of drive-signal network, its
failure would have relatively great effect on W4's wave-
shape. Disconnecting one end of C5 for voltage-leak-
age test is impractical (causes squegging of oscillator),
but capacitor tester or substitution check spots fault.

Best Bet: Analyze drive waveform, voltages and schematic.



No Vertical Hold

Oscillator Too Slow

R6 Increased in Value

Symptom
Analysis

Picture breaks up into jumping, flickering images that
give effect of rapid rolling in upward direction. R1, at
one point in its range, locks in two pictures stacked onc
on top of the other—indicating 30-cps oscillation. Loss
of sync may be intermittent.

Waveform Analysis

A— W1 can be synchronized at
normal 30-cps scope-sweep fre-
quency, with two sync pulses
locked in. Multiple feedback
spikes indicate irregular trigger-
ing of oscillator, explaining jum-
bled pattern on CRT. Both sets
of pulses in W1 have normal am-
plitude. W3 almost locks in when
sweep frequency of scope is re-
duced; its shape and amplitude
are nearly normal.

R S

Voltage and —60V3k
Component Analysis

Touching VTVM probe to grid of VIA may pull pic-
ture into sync, if Rl is at minimum-resistance position.
Reading is —60 volts at this end of range; up to -85
volts at other R1 settings. Unusually negative readings
simply confirm slow operation of oscillator. So does
high plate voitage: 110 to 140 volts DC at normal
height, depending on how R1 is set. Since RC time con-
stant of grid circuit is important in determining oscil-
lator frequency, resistance check at grid is in order.
After allowing a minute for V1A to cool, reading stabi-
lizes at 1.2 meg when R1 is set for minimum resistance.

50% increase in value of R6 has detuned oscillator.

Best Bet: Visual clue suggests prompt resistance test.

No Vertical Hold

Trouble Appears
Only After Warmup

C3 Leaky

Symptom
Analysis

When chassis is on bench, picture may lock in at one
end of hold-control range, with normal height and line-
arity. However, if chassis is placed in cabinet, or heat
is directed on vertical circuit, picture soon begins flip-
ping in manner described under symptom 3.

Waveform Analysis

W1 and W2 appear normal in
shape, but amplitude of both
waveforms is seen to decrease as
trouble develops. Even then. sig-
nal at junction R4-R11 contains
clean sync pulses of normal 50-
voit amplitude. (Also notice
presence of vertical sweep pulses
fed back through R5 and R4).
W3 changes in frequency and
slightly rises in amplitude when
sync is lost.

JCT R4-ELL 50¢ 20~ iC

Valtage and
Component Analysis

Grid bias of only —40 volts on V1A comes as sur-
prise; with oscillator running slow, each cycle should be
long enough to develop more than usual bias—as in
symptom 3. When R1 is adjusted to add resistance in
circuit, negative grid voltage increases. Low plate volt-
age on VIA (nominal value 80 volts) can be attributed
to increased plate current due to partial loss of grid
bias. Odd combination of clues can be explained by
leakage in C3. It makes grid unable to maintain suffi-
cient bias, but has paradoxical effect of increasing ap-
parent RC time constant in grid circuit—thus slowing
oscillator. Substitution is most effective check of C3.

Best Bet: Combination of visual, scope, and VTVM tests.

SYMPTOM 4



Sweep Nearly Lost

Raster 27 High
on 21”7 Screen

T1 Open (Grid Winding)

Symptom
Analysis

On certain vacant channels, jittery and nonlinear
raster fills about half the height of screen. This pattern
gives reassurance that yoke and vertical output stage
are functioning. Hold control has some slight effect,
so continuity must exist through oscillator tube.

Waveform Analysis

W4 is very weak, and has
strange shape. Squirming line
between pulses is video; on
some ‘“adjacent” channels, much
stronger noise signal takes its
place. W4 is being amplified by
V1B and is feebly driving yoke.
W3 is similar to W4. Both W1
and W2 consist of vertical sync
signal with video along base line.
This is getting through V1A, but
oscillator is inoperative.

Voltage and
Component Anaolysis

Grid of VIA has only -2 volts, and plate voltage
varies from 8 to 11 volts as R2 is turned. Substantial
voltage drops across R7, R2, and R12 indicate heavy
plate current. All voltages on V1B are normal. Point A
measures positive 130 volts, and same voltage is found
at both ends of R4; so low-resistance path to ground
through T1 is evidently broken. There must still be
continuity from ground to cathode of V1A, because
cathode voltage is zero and tube is conducting. When
resistance from point A to ground is measured, ohm-
meter shows characteristic effect of charging B+ filters.
Out-of-circuit resistance check indicates open TI.

Best Bet: Localize with scope; pinpoint with meter.

No Vertical Sweep

Momentary Deflection
Under Certain Conditions

R3 Open

Symptom
Analysis

CRT trace bounces—brietly producing few inches of
sweep—if height or hold control is rapidly turned coun-
terclockwise. Linearity control does not induce this ef-
fect. Small amount of sweep also appears when set is
first turned on, but vanishes after a minute of warmup.

Waveform Analysis

W4 is normal in all respects
but one: At maximum height, a
small portion of positive peak
of sawtooth should normally be
clipped off, because grid of VIB
should be driven positive enough
to draw grid current. With this
symptom present, no flat spot ap-
pears. Furthermore, usual para-
bolic waveform is missing at
cathode. These clues add up to
prove VIB is not conducting.

(s

oV { Voltage and
14— Component Analysis
90V’3

Grid of V1B measures normal zero volts, but when
R1 or R2 is operated to cause momentary sweep, meter
needle flicks up to positive 10 volts. Cathode measures
90 volts, and this reading is not affected by adjusting
R3. Same voltage is present on other side of R10; ab-
sence of voltage drop across this resistor shows there is
practically no cathode current, and implies that R3
must be open. High-resistance input circuit of VTVM is
only DC connection from cathode to ground. and small
trickle of current through meter is sufficient to develop
high apparent cathode voltage. Fault in R3 sometimes
gives itself away if slider makes intermittent contact.

Best Bet: Voltage readings alone are sufficient.




Behind Every
PHILCO Tube,
Part or Product

stands the one
Important common
denominator that
is your positive
guarantee of

Satisfaction--
“Quality!”

PARTS AND SERVICE OPERATIONS

= PHILCO

Service
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AUDIO FACTS

Transistors in

@
A

Fig. 1. Two different ways of eliminat-
ing conventional output transformer.

The incteasing popularity of
transistors in high-powered high-fi-
delity amplifiers has not been un-
expected. The development of sta-
ble, low-distortion transistor power
amplifiers was the final step in mak-
ing all-transistor units feasible.

The all-transistor hi-fi amplifier
has a number of attractive features:

Heat-producing devices are few
because there are no tubes. A low
power demand is made on the
power transformer, especially when
there is no applied signal or the
audio is at a low level. Small cab-
inets are possible, and ventilation
problems are less critical for a given
audio ouput than with equivalent
tube-operated equipment.

Transistor circuits are readily
adaptable to direct coupling; hence,
the number of coupling capacitors
and transformers is reduced. Their

Fig. 2. Modular construction is some-
times used in transistorized preamps.

absence circumvents feedback prob-
lems that might result from phase
shift introduced by reactive circuit
elements. Consequently, a very high
order of feedback is possible in
transistor amplifiers (70 db of feed-
back is not uncommon), and dis-
tortion can be reduced to an ex-
tremely low value—often a small
fractional part of one percent.
The absence of filament circuits
and high DC supply voltages re-
moves two of the most troublesome
sources of hum in tube amplifiers.
Transistor circuits operate at a low
impedance, and are not as subject
to the influence of hum fields as
high-impedance tube circuits.
The low impedance of audio out-
put transistors even permits loud-
speaker systems to be connected
directly. Although audio output
transformers are still used in some
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Fig. 3. Left channel of transistorized stereo preamp accepts five inputs.
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units, transformerless power ampli-
fier stages have become increasingly
common and popular; they elimi-
nate costly and critical audio trans-
formers. In the transformerless ar-
rangement shown in Fig. 1A, a
capacitor is used to couple the out-
put of the transistor to the loud-
speaker.

Even when a transformer is used,
it can be an autotransformer, as
shown in Fig. 1B. This is often less
costly and less bulky than those out-
put transformers required by tube
output stages.

There are some all-transistor
amplifiers, while others are hybrids
—part tube and part transistor. In
some hybrid amplifiers the first in-
put stages use transistors, as does
the output stage; the intermed-
iate stages are tube circuits.

Transistors have given further
impetus to the development of com-
pletely integrated systems, such as
units that includle AM and FM
tuner, multiplex adapter, tape-and-
phono preamplifier, and main am-
plifier, all on one chassis. In many
of these, only the loudspeaker is ex-
ternal. Accessory items such as the
record changer, tape deck, and mi-
crophone plug into this single unit.

Preamplifier Circuits

Transistor preamplifier stages
perform the same functions as those
using tubes. The input circuit must
present the proper loading to the
program-source accessories. Equal-
ization is needed, as well as bass
and treble tone-control circuits. A
volume control is necessary, and
loudness compensation is often pro-
vided. Stereo balance and separa-
tion adjustments may be used. Mod-
ular construction can be incorpo-
rated in these key circuits; an ex-
ample is shown in Fig. 2.

The layout of the left channel of
a typical transistor preamp is shown
in Fig. 3. Phono or tape-head sig-
nals are fed to the first stage. Some
equalization is inserted for use with
a ceramic phono cartridge.

A feedback loop, inserted from
the base circuit of the high-level
driver to the emitter circuit of the
first preamplifier, provides equaliza-
tion similar to that used in tube-
type units. A network is provided
for overall low-frequency equaliza-
tion; another provides high-fre-
quency tape-head compensation,



while a third serves the same pur-
pose with the phono input.

The output of the second pre-
amplifier is coupled through the se-
lector switch to the base of high-
level driver X5. This switch is open
when either the auxiliary input or
the tuner input is used. Auxiliary
and tuner signals are generally of
a higher level and impedance, so
they are connected directly to the
high-level driver.

The high-level driver operates as
an emitter follower, whose low-im-
pedance signal is fed to the tone-
control " amplifier through the vol-
ume control. A feedback type of
tone-control circuit is used.

Stereo separation and balance
controls are provided. The separa-
tion control is in the emitter circuit
of the high-level driver. As the
separation control is advanced, pro-
gressively greater mixing of signals
takes place between the left and
right channels, and this blending
effect can be used to eliminate the
exaggerated “ping-pong” effect in
some stereo program material.

The balance potentiometer, in
the output of the tone-control am-
plifier, is a linear control with equal
tesistances from its mid-position to
ground—so no loss is inserted into
either channel. As the control is ro-
tated, more resistance is inserted in-
to one channel and less into the
other; in this way, right and left
channel signals can be regulated to
obtain the proper volume relation-
ship.

Power Amplifiers

A transistor power stage using
an output autotransformer is shown
in Fig. 4. A push-pull signal is ap-
plied from base to base of the driver
transistors by the input transformer.
The drivers are operated as emit-
ter followers and are DC-coupled to
the bases of the output transistors.
The autotransformer is connected
between the collectors; taps provide
loudspeaker matching. The output
circuit is stabilized by emitter re-
sistors and a thermistor in the sup-
ply-voltage line. A fuse in the sup-
ply line to the emitters protects the
transistors from excessive current
that might be caused by an impro-
per loading or some other fault.

The use of complementary tran-
sistor pairs in output stages — as
shown in Fig. 5 — eliminates the
need for a push-pull transformer.
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Fig. 4. Complete push-pull power out-
put stage with DC-coupled drivers.

The output transistors operate in
push-pull, so if the load is con-
nected in their collector circuits, it
is driven single-ended. The coupling
capacitor prevents DC from enter-
ing the speaker coils.

A different output arrangement is
shown in Fig. 6. Both transistors are
connected in common-emitter cir-
cuits; the load for transistor X4 is
connected between the collector and
ground, while that for the other
transistor is connected between
emitter and ground. This arrange-
ment provides an essentially single-
ended output, even though the tran-
sistors operate in push-pull fashion.
The bases are driven in a push-pull
manner using the specially-phased
secondaries of the driver trans-
former. However, the two transis-
tors are connected in series across
the power supply, which consists of
two voltages—one positive and the
other negative with respect to
ground.

Transistor X3 has a negative col-
lector voltage with respect to its
base and emitter, the emitter being
held at DC ground potential by the
path through the speaker voice coil.
The emitter of transistor X4 is con-

PNP

i=l
NPM

Fig. 5. Complementary PNP and NPN
transistors simplify amplifier design.
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(A1 Full-wave nectifier

{B) Bridge rectifier
Fig. 7. Two types of power-supply
circuits for transistorized amplifiers.

nected to the positive voltage of the
power supply, making its collector
also negative with respect to its base
and emitter. Thus, X3 is an emitter
follower, while X4 operates with the
collector as the output element. Be-
cause of the phasing of the input-
transformer secondaries, the two
outputs are developed in push-pull
fashion. Their signal voltages are
in phase at the connection between
the X3 emitter and the X4 collector,
providing “single-ended” drive for

the loudspeaker — and without a
heavy, expensive output trans-
former.

The lamps located in the emitter
circuits, because of their positive
temperature coefficient, help pre-
vent thermal runaway. Thus, if the
collector current rises (either as a
result of heating, or because the
speaker load is too heavy), the
filament resistances increase, and
the lamps provide additional safety
bias. They also protect in another
way: Excessive emitter current will
cause the lamps to burn out, open-
ing the supply circuits. Therefore, if
one of the transistors shorts, the
open lamp will prevent the supply

® Please turn to page 83

&

i
25

Fig. 6. Transistors in series across
voltage source, driven in push-pull.
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Often when we order an electrolytic capacitor and indi-
cate the value needed, our distributor doesn’t have one
of the same physical size—even though the electrical
specifications are acceptable. Fortunately, there's a quick
and easy way to replace a 1 3/8"* electrolvtic with a 1
unit—without drilling new holes in the chassis to install
a differentsized mounting plate. First, remove the old
electrolytic, leaving the original mounting plate in place.

LEAVE 1 38"
TAB |NTACT

Some major components used in television re-
ceivers often have externally mounted acces-
sories—such as the horizontal linearity mag-
net on the original yoke shown in this group
of photos. If you order a replacement for this
yoke, %hances are it will not come equipped
with the linearity magnet. However, you can
remove the yoke-core clamp and linearity
magnet assembly from the defective yoke

Guilty of replacing selenium rectifiers with : t i e
silicons in the manner shown here? Most of o ] )

us have been, at one time or another, al- ' 1
though we know what will happen if one of
the old rectifiers happens to short or become
leaky. When moking a replacement of this
type, you'll be safer to install the silicon
units on a terminal board as shown here,
Use a four-lug terminal strip for mounting
the new rectifiers, find or drill a mounting
hole in the thassis (usually, you can find one

Drilling new mounting holes for transformers and other
major components is something you do almost every day.

But do you know all the handy little techniques that

make for easier and safer drilling in electronic appar-
' atus? Especially in equipment using printed circuit
boards, metal shavings thrown from tha drill bit can
lodge among components and cause considerable dam-
age—shorts, for instance. To catch these troublesome
shavings, try placing a few strips of masking tape




electronic gear is, in some areas of the country, next

to impossible—unless you wish to sideline a set for
two or three weeks. (We all know our customers’ feelings
about this idea!) Usually, however, you can obtain a suit-
able substitute from the distributor in your area, and with a
little ingenuity, even a part that "doesn’t quite fit'’ can be
simple to install. Here are some helpful modification tech-
niques for particular replacement applications.

P rocuring an exact replacement component for use in

Trim the insulating plate supplied with the 1’ can into
a circular shape, to fit the chassis cutout (as shown in
tke photo). Next, poke the terminals and tabs of the new
fi ter through the mounting plate left on the chassis; then
place the newly trimmed 1" plate over the protruding
tebs. To finish the job, simply twist all three tabs for a
snug fit, and resolder the lead connections. This method
is fast, simple, and neat.

EMPTY MAGNET
SLOTS

and install it on the new yoke. One other tip

on the replacement of yokes has to do with

/ the anti-pincushioning magnets (see second
& photo). If the new yoke causes the set you're

repairing to develop cn excessive pincushion

effect, remove the small magnets from the

old yoke, position them on the new yoke for
the best raster, eand glue them in place. A

o
w’/ —u N thorough job allays callbecks.

YOKE-CORE CLAMP AND _—~ . i
LINEARITY MAGNET ASSEMBLY =

nal strip with a metal screw. The grounded
lug can serve as the chassis connection for
one of the rectifiers, unless the circuit is de-
signed to be isolated from chassis ground.
In some sets, it may. be more convenient to
merely solder the ground lug to the chassis.
Why not carry a couple of these silicon as-
semblies, already mounted on terminal
strips, in your tube caddy? They could save
you quite a bit of tima.

| l in a convenient spot), and install the termi-

around the drill area—as shown here. Another handy

technique to prevent damage to components and circuits |
on the underside of the chassis is depicted in the second

photo. Use a metal or plastic sleeve (hollow tubing, for
example) over the end of the drill bit, and adjust the bit
in the chuck so it will just clear the depth of the chassis
metal. The sleeve will stop the bit from penetrating too
far below the chassis. The sleeve shown was made from
the plastic cover of a ballpoint pen.
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Service hints for

the most

neglected

part of a TV set — by Art H. Meyerson

Audio repair does not give such
dramatic results as the correction of
picture defects, but is just as es-
sential to proper maintenance of a
TV receiver. Many an unsatisfac-
tory repair job can be ascribed to a
perfunctory check of the audio sys-
tem, which causes a good video re-
pair to be downgraded because of
hum, buzz, or distortion in the
sound. Even though the customer's
original complaint may not have
mentioned the sound, he’s likely to
be listening for trouble after the
chassis is back in the cabinet. Many
TV owners apparently expect mar-
ginal sound defects to go away
automatically when picture troubles
are cleared up. This quirk of custo-
mers can be very discouraging, if
not downright aggravating.

The very simplicity of the audio
circuit can be the serviceman’s un-
doing. Too many times, it is acci-

FROIM TV -
PHOSD S8

b aMp

250%
(A} Two-stage amplifier,

Fig. 2. These two configurations are
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Fig. 1. Low-impedance headphones are
helpful in localizing sound troubles.

dentally disabled by circumstances
so elementary they are easily over-
looked. Perhaps the housewife,
while cleaning under the set, has
pulled out a speaker lead; or one
of the children might have left a
TV-phono switch in the wrong posi-
tion; or maybe the man of the
house has tried to fix the set, and
has mixed up the tubes a little. The
result can be no sound, no picture,
no raster, or almost anything—de-
pending on the circuitry.

Whether simple or not, audio

ALICAD DET
6076

T GUAR
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ATEY

B MEASURID FROM 135 W SOURLE

problems should be attacked logi-
cally, so that they will not be time-
consuming beyond the point of
profitable return. Most servicemen
know and use several basic tech-
niques for analyzing complaints of
no sound. These tests give most ef-
fective results when applied in the
following sequence: First, see-if the
audio tubes are lit. Then try signal
injection in its simplest form: If the
set has a phono jack, inserting a
thin screwdriver should set up a
characteristic hum. If the volume
control is accessible (as it is in
many late-model sets), the same
check can be made at the high side
of the control. Another possible way
to introduce a hum signal is via a
tube-socket adapter to the grid of
the audio amplifier. If there is no
hum, the next step is to pull the
audio power tube in and out of its
socket, listening for the character-
istic “thump™ or *‘click.” No sound
calls for a check of the speaker. An
ohmmeter, or the battery from your
flashlight, can be used for this test.
If the speaker cone jumps when the
test leads are touched to the voice-
coil terminals, the speaker is func-
tioning.

Incidentally, don't pass over the
speaker as a possible suspect when
the set has intermittent sound, or
distortion. A rubbing voice coil or
damaged cone can create all sorts
of difficulties, particularly in those
TV's where the speaker faces up.
Kids love to poke things into the
speaker grille, and often spill liquids
onto the cone.

To help test audio circuits in the
home, a low-impedance headset or
single earphone is a handy item to
have in the service case for speak-
er substitution or progressive check-
ing of the audio system. Fig. 1

ALY COITRIE
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(B} Output driven by 6I3T6 or GENG,

typical of most TV audio circuits.



shows how headphones can be con-
nected across the volume control to
see if the audio section is receiving
a satisfactory input from the sound
detector. The .01-mfd blocking ca-
pacitor serves to protect the low-
impedance earphone winding from
damage during tests in audio cir-
cuits that also contain DC voltages.
To make further dynamic checks of
the audio system without removing
the chassis, socket adapters are use-
ful.
Bench Checks

If you must pull the chassis to
pinpoint audio troubles, here are
some tips to speed up the process
of finding the defect:

Intermittent  faults are often
caused by bad paper and mica ca-
pacitors. Instead of wasting time
checking these parts, why not re-
place them all? Even with tone-con-
trol circuits included, no more than
six or seven capacitors are involved,
at a total cost of less than a dollar,
and fifteen minutes of time. Remem-
ber that service is a commercial
operation, and you mustn’t sell your
time short.

Hum problems in audio circuits
are fairly easy to trace. Quick isola-
tion of the hum source can be
achieved by using a 40-mfd, 450-
volt capacitor to bypass first the
plate and then the grid of each audio
tube. Working back from the speak-
er, note the point where the hum
can no longer be blocked—and
youll find it entering the audio cir-
cuit near that point. Be sure to dis-
charge the capacitor after touching
each point.

Once you have some idea of
where the hum is entering, check
wire positions in this vicinity—par-
ticularly control-grid wires, shielded
wires, and their associated grounds.
(Check ground connections by re-
flowing the solder.) The position of
coupling capacitors is also critical
for avoiding hum pickup. The oscil-
loscope is an invaluable aid in trac-
ing hum. It can show you whether
the hum frequency is 60 or 120
cps; in sets using full-wave rectifiers,
this immediately isolates the source
to either the filament circuit or the
B line.

One other point to remember is
that the vertical oscillator may be
responsible for 60-cycle hum. This
is easily checked by turning the
vertical hold control and listening

b A0 DET
1 BAGSA

B 2y 240V
SCURTE
TOR MOETL-50UKDO5E

Fig. 3. B4 for Mobile-sound oscillator
is taken from audio-output cathode.

for a change in the sound of the
hum. In one stubborn case, verti-
cal-sweep hum in the audio was
eliminated only by adding an RC
filter consisting of a 5000-ohm re-
sistor and a 40-mfd capacttor in the
B+ feed line to the plate of the
first audio amplifier.

Localizing the cause of weak or
distorted sound is not always easy.
First, you need to find out whether
the trouble is before or after the
volume control. If a good signal is
present at this key check point, you
can go on to signal-trace the audio
section. One method is to inject a
sine-wave audio signal at various
points, listening for evidence of
distortion or low gain. Or you can
scope these points; the waveforms
will give a good indication of stage
gain, and will reveal hum or buzz.
Some other troubleshooting ideas
are to trace through the audio cir-
cuits using headphones, or to tap in
at points ahead of the output stage
and feed the signal to an external
audio amplifier. In the latter two
tests, any distortion you hear is
known to be produced ahead of the
takeoff point.

These isolation tests can bring
you very close to the exact trouble
spot. You can speedily close in on
the culprit if you’re familiar with
the different audio-circuit arrange-
ments used in TV recetvers.

240V

(A) In CBS-Columbia Chassis 817
Fig. 4. Speaker-plug connections.

AF AMP RUDID QuTPaT
6C4 Wb

Fig. 5. Hoffman Chassis 213 uses di-
rect coupling between audio stages.

Many of the older sets use the
“classic” circuit shown in Fig. 2A,
consisting of a voltage amplifier
driving a power stage. Nearly all
recent models, on the other hand,
have a simplified circuit incorpo-
rating a 6BN6 or 6DT6 quadrature
detector (Fig. 2B). Since this type
of detector includes the equivalent
of an audio voltage amplifier in its
circuitry, it is capable of driving the
power output stage directly. This
development has simplified the
audio problem without greatly in-
creasing the complexity of the de-
tector stage.

Either of the basic configurations
shown in Fig. 2 may utilize the out-
put tube as part of a “stacked” B4
system. As illustrated in Fig. 2B,
the cathode of this tube is connected
to a low B+ source point instead
of ground, and all the current from
this B4~ branch passes through the
audio stage to reach the main B+
source. This circuit is popular for
several reasons. It utilizes current
that normally would be dissipated
as heat in a dropping resistor; it
reduces the filtering problem; and
it permits reducing the size of
power transformers and filter
chokes.

Basically, the audio output tube
serves also as a voltage-dropping
resistor. Since the cathode of this

e Please turn to page 80

(B) In DuMont Chassis RA-305
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The Color Sync Section . . . by George F. Corne, Jr.

This year’s color sync circuits
follow closely the pattern of those
used in last year’s chassis. A few
new tube types have been intro-
duced—such as the 6JU8 quad-
ruple diode—and minor variations
have been made in certain circuits.
RCA’s CTCI12 chassis uses one
JUS in two phase-detector circuits;
two diodes function as the chroma
sync phase detector, while the other
two form a Kkiller phase detector—a
stage new to RCA chassis,

However, in Zenith's spring 63
chassis, the 26KC20, you’ll find the
new 6JUS8 sceing duty as the sync

w2 8v 7875VIC

phase detector and the ACC-killer
detector. Another new tube that
makes its debut in the 26KC20 is
a 6KT8--whose triode section is in
the color killer stage, while the pen-
tode section serves as the second
chroma bandpass amplifier. Many
component values and circuit ar-
rangements have been revamped in
this new chassis, but the color sync
circuits remain fairly similar in
basic operation to those of the
27K C20 series.

Let’s look more closely at the
color sync circuits in both the RCA
and Zenith, and see what’s new in

We 90V 78751.1C

Wwo 20V 78757UC

N

[E—

each. The schematics (Figs. 1 and
2) show voltages on the tube ele-
ments (taken with and without a
color signal), and peak-to-peak
waveforms obtained with a keyed-
rainbow color-bar generator. All
waveforms were taken with a wide-
band oscilloscope, using a low-
capacitance (LC) probe.

RCA’s Circuit

The color sync section of the
CTCI12 chassis (Fig. 1) includes
the burst amplifier, chroma sync
phase detector, chroma reference os-
cillator and its control circuit, and

Wil 6V 7875\1C
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Fig. 1. RCA’s CTC12 color chassis uses one-half 6JU8 in new killer detector stage this year.
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the color killer and its phase de-
tector. An easy way to analyze the
circuit is to trace the color-bar sig-
nal through each stage, observing
the signal that should be present at
certain key points. This will serve
as a review of the operational fea-

tures of each circuit, and pinpoint.

what’s been changed since last year.

W1 represents the composite
color-bar signal after it passes the
first video amplifier; this signal con-
tains the horizontal sync pulse, plus
eleven pulses of chroma informa-
tion. (The first pulse serves as the
reference burst, leaving only ten to
produce color bars on the screen
of the CRT.)

W2 shows the signal that’s fed to
the grid of the chroma bandpass
amplifier. The low value of coupling
capacitor C1 causes the horizontal
sync pulse to be removed, leaving
only the eleven “bars” of chroma
information.

Chroma Sync Phase Detector

Although a 6JUS takes the place
of the 6ALS used last year, the
components and circuit configura-
tion are very similar to those in the
CTC11 chassis. '

W4 and W5 represent the sepa-

rated burst signal as it is fed to the
phase-detector plate and cathode.
W6 shows the CW reference signal
(from the 3.58-mc oscillator) fed
to the opposite side of the phase
detector for comparison with the in-
coming burst signal. During the
time when no color burst is present
in the secondary winding of the
burst transformer, both of the
diodes conduct an equal amount;
therefore, no voltage is present at
test point TP-1. When a color burst
is present in the transformer, the
diodes compare its phase with that
of the reference oscillator; if the
3.58-mc oscillator is not exactly in
step with the burst signal, one of
the diode sections will conduct
more than the other, producing a
proportionate voltage at TP-1. Any
correction voltage developed in the
phase detector is impressed on the
grid of oscillator-control tube V3A,
which in turn pulls the reference
oscillator (V3B) back into step
with the incoming burst.

Capacitor C3 and TINT control

R1 form a phase-shifting network’

to adjust the phase of the burst
signal fed to the phase-detector
diodes; the visual effect of varying

nemnearanl

R1 is a change in color hues on the
CRT screen. Transformer adjust-
ment Al, in the plate circuit of the
burst amplifier, also affects the
phase and amplitude of the burst
signal. Normally, Al will be ad-
justed only during bench alignment
of the color sync circuits, although
an occasional in-the-field touchup
may be necessary (possibly in new
receiver installations) to provide
the proper range of the TINT
(hue) control.

Killer Phase Detector

The purpose of this newly added
stage is to detect the presence of a
color burst signal, and to supply
this information—as a negative cut-
off voltage—to the grid of the color
killer stage. (In last year’s chassis,
this cutoff voltage was obtained
through a divider network in the
color sync phase detector.) The
operation of the killer-detector cir-
cuit is very much like the sync-
phase circuit we just discussed. In-
put burst signals W7 and W8 are
identical to W4 and W5, and are
obtained from the same point—the
secondary of the burst transformer.
The comparison signal-—shown in
WO9—is taken from the Z-demodu-
lator tap in the demodulator phase-
shift network.

Under no-burst conditions, con-
duction is equal in the V2B diodes,
and no cutoff voltage is fed to the
grid of color killer V4A. The phase
of the comparison signal is always
such that, when a burst signal is
present in W7 and W8, diode con-
duction is unbalanced in the direc-
tion necessary to develop a negative
voltage at the junction of R2 and
R3. During color reception the grid
of V4A receives —-3.5 volts. This
bias is sufficient to cut off the killer,
and the —10 volts normally devel-
oped at the plate (used to keep the
bandpass amplifier disabled) drops
to —1.5 volts, allowing the bandpass
amplifier to operate.

Chroma Reference Oscillator
and Control

One new feature this year is the
location of the 3.58-mc crystal; it’s
now connected from the plate of
control tube V3A to the screen grid
of oscillator V3B. In the CTCl11
chassis, the crystal was wired di-
rectly between the control and
screen grids of V3B.

Waveform W11 is the CW refer-
ence signal fed to the X demodu-

lator. The same signal, shifted in
phase by the L1-C4-R4 network,
is also fed to the Z demodulator.

Points to Remember

Keep these facts in mind when
you’re working with the color sync
circuits in the CTC12 chassis:

1. The color-signal takeoff point—
at the plate of the first video
amplifier—is a good point to
start signal-tracing.

2. Waveform W3 at the grid of
the burst amplifier should con-
tain the color bars, burst signal,
and horizontal keying pulse.

3. The killer phase detector circuit
is new; it supplies a negative
voltage to block the color killer
stage when chroma signals are
being received.

4. A clean burst signal—no color-
bar information — should be
present at the color sync phase
detector, and at the killer de-
tector.

Zenith’s Circuit

The color sync stages of the
27KC20 chassis are shown in Fig.
2. Let’s analyze the way these cir-
cuits handle the signal from the
color-bar generator. The operation
of each circuit is similar to its cor-
responding RCA circuit; so, to
avoid repetition, we’ll simply trace
the progress of the color signal
through each stage.

W12 shows the eleven color
“bars” at the chroma takeoff point,
following the first bandpass ampli-
fier. You'll notice the horizontal
sync pulse has already been re-
moved, making this waveform ident-
ical to W2 in Fig. 1. Waveform
W13 contains the same chroma
components as W12, plus a positive
keying pulse from the flyback cir-
cuit. The latter pulse keys the burst
amplifier during retrace time.

The HUE control (a coil, like
last year) is located in the tuned
plate circuit of V5 and controls the
phase of the burst signal fed to the
phase detectors. The circuit of the
burst amplifier stage is exactly the
same as in last year’s 29JC20 chas-
sis.

The chroma sync phase detector
is also similar to Zenith’s previous
circuit. A 6ALS5 functions as the
detector, and the burst signals fed
to its input plate and cathode are
depicted by W14 and WI15. The
signal at this point should contain
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no chroma information—only burst
signal. W16 shows the 3.58-mc ref-
erence signal.

In the 3.58-mc oscillator and
control stage, the crystal has been
relocated; it's now connected from
the plate of V7A to the screen grid
of V7B, as in the RCA chassis. In
the 29JC20  chassis, the crystal
was connected from the control grid
to the screen grid of V7B,

A combination ACC-killer phase
detector is again included, using the
dual-diode section of a 6BNS as the
detector. W17 and W18 show the
burst signals fed to this stage; W19
is the sample signal from the oscil-
lator. This circuit works in the same
manner as the color killer stage we
discussed earlier. In this chassis,
however, two bandpass amplifiers
arc used, and the killer controls

only the second one.

The first bandpass stage is also
affected by this phase detector, in
that a portion of the ncgative volt-
age is fed to its grid via R10. The

WL2 8Y 7875°1C 2 S0y 78751C

AR

FROM 1 st
BANDPASS
AMP

amount of this voltage depends on
the amplitude of the burst signal,
and therefore controls the gain of
the first bandpass amplifier—a sort
of AGC action. The term used in
this case is ACC—for automatic
color control.

In previous Zenith color chassis,
the conduction point of the killer
was preset, with no means to vary
it. However, in this chassis series,
and in the newer 26KC series, a
control is inserted in the cathode
circuit of V8A as a killer adjust-
ment. A “color-off”  switch, the
same as in Jast year’s set, is used in
the grid circuit.

Waveforms W20 and W21 are
the 3.58-mc CW reference signals
fed to R-Y and B-Y demodulators.
also very similar to last year’s.

Points To Remember
Here arc some important facts
about Zenith's color sync circuits:
1. The color sigr_ml (with burst)
must pass through the tirst band-

Wid 75v 7875VIC

Wi6 35y 7875ALC

pass amplificr before it can
reach the grid of the burst am-
pliticr. The grid of the burst am-
plifier also needs a horizontal
Keying pulse.

2. There should be a clean burst
signal at the input of both phase
detectors; no chroma informa-
tion is permissible here.

3. The color killer stage has a col-

or-off switch located in its grid
circuit; check this switch first if
a loss of color occurs (custom-
ers sometimes forget).

Summary

The color sync stages in the 1963
color chassis do have a few im-
portant changes — new circuits
tubes, etc. However, their basic op-
eration is about the same as in ear-
lier models. And the troubleshoot-
ing technique of using a color-bar
generator and scope (equipped with
LC probe) to signal-trace the color
information remains the quickest
way to isolate a defective stage. A

w2l 70V 7875°1C

CHROMA
SYNC
PHASE DET

CHROMA REF
0SC CONTROL

a0y GALS 1/2 6GHB

B
CHROMA REF OSC

*
7= —asv_ *-23v 220 172 %GHB 245V
. mi
% 10% { ALY e
- ShoVisss
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ok [T Im’m : 1§ .
- g H _I_ 100 L’TOR Y
L | —[ e -~ DEMOD
3.579545m
CRYSTAL 7
dnk
H % ) 10 8-y
39K 122K Tmm!‘?‘mmi I\ DEMOD
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THROUGH FILTER NETWORK &
ACC INPUTTO 15T
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W22 150y 7875~ 1C

W17 T5v 7875 IC

Wig 75V 7875VIC

W20 90V 7875~IC

Fig. 2. Color sync circuits used in Zenith’s 27KC20 chassis are very similar to last year's.
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GCOLOR-APPROVED
and NTSC

for 200 less!

Based on the same designs as Hickok’s famous Model
656X C NTSC color bar generator, the NEW Model 661
is literally the answer for progressive service tech-
nicians who recognize the opportunities in color TV
service but have been stopped by the cost of equip-
ment. The 661 is not a compromise—there are no short
cuts—it’s not “NTSC-like”’; it is a complete instrument
generating correct, 100% saturated, NTSC color signals
complete with sync, blanking and burst at the right
pedestal position and of the correct amplitude and phase,

“as well as demodulator alignment signals (R-Y, B-Y,

—G-Y, G-Y 90°), plus dots and crosshatch. In short, you

Equip your shop with these other
Hickok Color-Approved instru-
ments to provide your customers
with complete color TV service :

NTSC Color
Bar Generator

o

Mode/ 661-NTSC Bar-Dot Generator—$349.50

can expect the same kind of performance standards
from the new 661 that have established Hickok’s
reputation with leading Color TV manufacturers as
COLOR-APPROVED.

Compact, weighing just nine pounds, ideal for installa-
tion, convergence and in-the-home servicing, the new
Model 661 provides everything needed for complete
color service.

Ask your Hickok distributor to demonstrate the Model
661 for you . . . Write for our free booklet, “Why

NTSC?” which explains why the NTSC standard tests

Wide-Band
Oscilloscope

Wkite Dot-
Bar Generator

THE 4 ELECTRICAL
S ey ErectRieaL

615

Sweep & Color
Marker Picture Tube
Generator Tester

10566 Dziont Avenue e« Cleveland 8, Ohio

Circle 13 on literature card

September, 1963/PF REPORTER 41



QUICKER SERVICING
by Stu Hoberman I N G

AINTERMITTENT

SW

Have you ever wondered if there
were an easy way to find intermit-
tent trouble in sweep circuits? 1
guess all of us, at one time or an-
other, have spent long hours trying
to isolate a horizontal or vertical
sweep intermittent, only to find that
the cause of the trouble was so sim-
ple it should have been obvious
from the start.

From experience, I've learned an
excellent way to troubleshoot in-
termittent sweep with only three
items: common sense, a high-quality
VTVM, and a comprehensive sche-
matic diagram with voltage and re-
sistance mieasurements.

Common sense is very important.
If you watch the behavior of the set
—>both before and after the intermit-
tent symptom appears—and apply
some common-sense reasoning, you
should be able to at least localize
the area of the trouble. Sad to say,
this is an area of thinking the aver-

@

age serviceman often omits, be-
cause the temptation to dig into the
set immediately is so strong he over-
looks the basic groundwork.

Thinking It Out

Most  vertical and horizontal
sweep troubles fall into a narrow
range of categories. Vertical symp-
toms are usually: no deflection,
poor linearity, insufficient height, or
foldover. Horizontal faults reveal
themselves as: insufficient width, no
raster, foldover (including drive
linc), or trapezoidal (wedge) ef-
fect. Often, the timing of the inter-
mittent is significant. It may require
several minutes to occur, or it may
happen every second or two (like a
jitter ). It may happen slowly, or ap-
pear suddenly. Before analyzing
which components commonly con-
tribute to these troubles, let’s re-
view briefly the operation of typical
sweep sections.
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VERT MULT
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@ [0 NOT MEASLIRE
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280v

Fig. 1.
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Typical vertical sweep circuit: combined multivibrator-output.

EP

Vertical Sweep

In the familiar circuit of Fig. 1,
both sections of V1 are included in
a free-running multivibrator that is
synchronized by positive sync pulses
applied to the grid of VIA. Grid
bias for this section is developed by
the network consisting of C1, C11,
R1, R11, and hold control R2. In
normally operating circuits, the
value of the bias voltage is usually
in the range from approximately
-30 to =50 volts. The output of
VIA is shaped into a sawtooth
waveform by C3, C4, C6, RS, and
the height-control circuit. Height
control R3, connected in series with
plate-load resistor R4. varies the
amplitude of the output at point B.
Linearity control R8 is a variable
cathode resistor that controls the
bias of the output stage.

The amplified sawtooth at the
plate of VIB is transformer-cou-
pled to the vertical windings of the
yoke. Transformer T1 is essentially
an impedance-matching device be-
tween the yoke windings and the
vertical output stage: mismatch
caused by shorted windings in either
T1 or the yoke can cause deflection
problems.

Horizontal Sweep

A typical horizontal sweep sec-
tion is composed of an oscillator,
output stage, damper, and high-volt-
age rectifier — as diagrammed in
Fig. 2.

The horizontal oscillator develops
the 15,750-cps signal which is
shaped into a sawtooth and applied
to the grid of V2. Considerable
grid-leak bias is developed on V2,
to prevent tube conduction during
the first part of each sawtooth cycle
and set the baseline for the drive
signal. Insufficient bias can allow
tube current to increase to the point



Amperex Amperé’

ELECTRON !

are you replacing
top quality tubes
with identical

top quality tubes
?

Now you can carry the identical tubes that you find
designed into most of the quality TV sets you serv-
ice. Chances are, you were not aware that these TV
sets were designed around special Frame Grid tubes
originated by Amperex and that even more tube
types originated by Amperex are being designed into
the sets you’ll be handling in the future. Amperex
frame grid tubes provide 55% higher gain-bandwidth,
increase TV set reliability by simplifying circuits
and speed up your servicing because their extraor-
dinary uniformity virtually eliminates need for re-
alignment when you replace tubes.

Tubes introduced by Amperex, currently used by
major TV set makers include:

Frame Grid Others
2GK5 4GK5 6GK5 6EH7 6AL3 9A8
2ER5 4EH7 6ES8 6EJ7 6BL8 15CW5
3GK5 4Ej7 6ER5 6HGS8 6BQ5 16AQ3
3EH? 4ES8 6FY5 7HGS8 12AX7 -27GB5

For optimum satisfaction for your customers and a
better profit operation for yourself, make room in
your caddy now for these matchless-quality tubes.
Next time you visit your distributor, look for the
green-and-yellow boxes and enjoy confidence in
your work such as you never have before. Amperex
Electronic Corporation, Hicksville, L. I, New York.

IN'CANADA: PHILIPS ELECTRON DEVICES, LYD., TORONTO i7.



where the plate glows red. If this
happens, current through the fly-
back increases dangerously, and
damage can easily foliow.

Coupling capacitor C3, from the
oscillator plate to the output grid,
is a common troublemaker. Many
sweep troubles start with this unit,
and replacement is usually advis-
able merely on general principles.

Flyback transformer T1 develops
high-amplitude pulses for the high-
voltage rectifier. Damper V3 damps
out secondary oscillations in the fly-
back and, in conjunction with C2,
develops the boost voltage. C2 usu-
ally has a high breakdown rating,
but also has a tendency to be inter-
mittent. The symptoms caused by a
defective C2 can appear as inter-
mittent width reduction, linearity
changes, or no raster at all.

In analyzing symptoms, don't
overlook the flyback transformer;
this is one component in which al-
most anything can happen. High-
voltage corona, caused by high hu-
midity or worn insulation on outer
windings, can give intermittent
symptoms ranging from Barkhausen
oscillations to picture blooming.
Also, shorted turns on the flyback

windings can cause intermittent
sweep, poor linearity or blooming.

Why Intermittent?

Most intermittents are caused by
thermal breakdown of components
or connections, undesirable value
changes in parts that have become
temperature-sensitive, or component
breakdown brought on by voltage
transients. Components in sweep
circuits are more prone to change
value than those in other circuits,
because peak (transient) waveform
amplitudes often considerably ex-
ceed average or effective values; this
constantly changing stress (especial-
ly in the horizontal stages) places
a terrific strain on the dielectric of
capacitors and on the carbon struc-
ture of resistors.

Voltage Transients

Voltage transients are most likely
to damage components which are
underrated, especially if they are
filters or coupling capacitors. An
example is filter capacitor C8 in Fig.
, which is connected between the
B line (280 volts) and the boost
voltage (590 volts). Before the os-
cillator and output sections start

HORIZ 0SC

260V

260V

TO HV
RECT

TO YOKE

DAMPER
260V

Fig. 2. Horizontal sweep circuit is a
common trouble spot in TV receivers.

operating, the voltage across the
filter is greater than 300 volts; under
some conditions, the applied voltage
can even exceed 400 volts. Even
though the 450-volt filter may seem
properly rated, aging or deteriora-
tion of the electrolytic—considering
the large pulse voltage it must by-
pass—may eventually result in a
shorted, leaky, or intermittent filter.
A defect of this type can lower the
plate voltage of both tubes enough
to cause poor linearity, intermittent
vertical deflection, or no vertical de-
flection at all.

You might find the same thing in
a horizontal sweep circuit; for ex-
ample, screen bypass Cl or boost
capacitor C2 in Fig. 2 might become

4 HR SERVICE
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q
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complaint. Package well to avoid transit damage
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THE VOICE OF Mu3C

THE VOICE E OF MUSIC
/
/

Note display of escutcheons mounted on
walnut facing, with control swifches below

v N compariBLE COMPONENTS DispLAY
DEMONSTRATION CENTER OFFERS MORE WAYS TO

Make MORE Sales...BIGGER Sales

While almost everybody else promises more profits
with their line, V- M delivers the special tools you need
to build better profits.

FOR EXAMPLE: this new display-demonstrator con-
tains 15 separate V-M high-fidelity compatible com-
ponents, has a big, bright header to gain attention,
yet fits conveniently in minimum store space. Com-
plete connections provided so you can demonstrate
three complete Voice oF Music component hook-
ups, and play each component series through any of
three separate dual speaker systems.

- All you or your salesman does is turn a switch
to select component combinations. The sound does
the selling! Prospects hear the difference in systems,
realize at once why a few extra dollars more in an

amplifier or speaker or radio tuner is money well
spent! By assisting selling people to trade up, their
personal effectiveness is increased.

The new V-M display-demonstrator is available
when you order components to stock it. Included in
this component selection are the following items:
Model 1428 amplifier; 1465-2 radio tuner; 1448 am-
plifier; 1467 tuner-amplifier combination; 1470 tape
recorder deck; 1475 base; 1573 record changer; 1438
base; 1466 changer-amplifier combination; 2 Model
32" speakers; 2 Model “42” speakers; 2 Model
62’ speakers.

ORDER TODAY!
Your V'M distributor can provide full details.

THE VOICE OF MUSIC’
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leaky. In a case of narrowed width,
both of these capacitors should be
considered.

Troubleshooting for intermittents
such as those just described is fairly
simple. In some cases, you can lis-
ten closely as the intermittent oc-
curs and hear a “crack” as the filter
shorts and recharges. In others, a
careful voltage check will be needad
to isolate the defective component.
The best method, although perhaps
not the fastest, is to temporarily re-
place the suspected component and
see if the condition is remedied. An
effective way of checking compon-

ents which are suspected of being
temperature-sensitive 1s to hold a
heat lamp or hot iron near the sus-
pected components and watch the
raster for possible changes, thereby
pinpointing the defective part.

Common Thermal Problems

Heat - induced conditions affect
resistors  primarily, although some
capacitors can become quite tem-
perature-sensitive. In one set I serv-
iced, coupling capacitor C3 (Fig. 1)
developed slight leakage as the set
heated up. After a short while, the

More useful than ever!
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/By
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B & Wand COLOR
Picture Tube Troubles
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and leakage. Repairs open circuits and low

emission. Restores emission and bright-
ness. Life Test checks gas content and pre-
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Net, $7495
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TESTS AND REJUVENATES
color picture tubes, including the new
90° 23” 23BG22. Checks and corrects
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picture would come up from the
bottom and shrink from the top. As
the leakage increased, the vertical
output grid became more positive,
the drive decreased, and the picture
shrank. A voltmeter connected to
the vertical output grid showed the
positive bias, indicating that the
coupling capacitor needed replace-
ment.

In most sets, however, it is usu-
ally a resistor that becomes temper-
ature sensitive and causes intermit-
tents. One prime example I've run
into on many older sets (and in
some newer ones) is the resistor be-
tween the vertical hold control and
the vertical oscillator grid—R1 in
Fig. 1. This particular resistor, as it
ages, often becomes so sensitive to
temperature changes that frequent
adjustment of the vertical hold con-
trol is required as the set warms up.
What happens is that the resistance
of R1 increases with the set tem-
perature, requiring less series resist-
ance from the hold control. Usu-
ally, replacement of Rl clears up
the problem; use a higher wattage
rating, and if possible choose a lo-
cation with better ventilation.

I’'ve had several sets in which the
vertical height would decrease as
the set warmed up. The most com-
mon cause turned out to be series
resistor R4 between the height con-
trol and the oscillator plate. It
would increase in resistance, as the
temperature rose; the increased re-
sistance lowered the plate voltage,
diminishing the drive-signal ampli-
tude.

Some models compensate for nor-
mal temperature variations by using
a thermistor in critical circuits. Due
to the design of a thermistor, its re-
sistance varies inversely with tem-
perature changes. Its cold resistance
might be 1 meg; as the temperature
increases, the resistance may drop
to S00K or lower, keeping the plate
voltage of the oscillator more or less
constant.

In horizontal sweep circuits, one
resistor 1s likely to give the most
trouble—the output screen resistor,
R1 in Fig. 2. Check the value of this
resistor both cold and hot; and
check the voltage drop across it dur-
ing both temperature extremes.
Whenever space permits, always re-
place this resistor with one having a
heavier wattage rating; this will save
you many future callbacks.

Another unusually sensitive com-
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ponent in horizontal sweep circuits

is the capacitor used with the oscil-

lator frequency or waveform coil.

Because of the unusual stresses

mentioned carlier, this component is

especially prone to trouble, and ac-
counts for most oscillator-drift prob-
lems. When replacing this part, use

a type that is not sensitive to tem-

perature changes.

Width problems frequently de-
velop from leakage in the coupling
capacitor between the oscillator
plate and the output grid. The eas-
iest way to check this failure, which
results in reduced horizontal drive
and consequent overheating of the
tube and flyback, is to disconnect
the capacitor at the grid and check
the free end for even a slight posi-
tive voltage. Also, with the capaci-
tor reconnected, use your VIVM to
make sure a heavy negative bias (at
least —30 volts) is present. If the
bias voltage is correct, look for an
off-value screen resistor or leaky
cathode-bypass capacitor (if used).

Troubleshooting for temperature
dependent intermittents is probably
one of the more aggravating aspects
of a bench technician’s work. The
most effective system is a careful
check of all operating voltages in the
suspected circuit both before and
during the trouble. If you can’t get
readings before the set cuts out, try
comparing each of the circuit volt-
ages (while the trouble is occurring)
against those shown on the sche-
matic diagram.

Lastly, check especially the fol-
lowing clues:

1. Are any components obviously
overheating or showing signs of
previous damage?

2. Is the negative drive voltage at
the oscillator grid high enough?

3. Will a hot iron held adjacent to
suspected components cause any
change in circuit measurements?

4. If a printed circuit board is in-
volved, will probing the board
with an insulated tool correct the
condition or change any circuit
measurement?

5. Is the intermittent more likely to
occur with the chassis positioned
in one way than in another? If
so, has the printed board (or
chassis wiring) been thoroughly
checked for poor terminal con-
nections?

One last word on troubleshooting
and repairing intermittents — don’t
lose your temper! Cool, calm rea-






