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Emerson Model 1524
Chassis 120507A

Here’s a 177, 90° VHF portable to
represent four models using the same
chassis. With provisions for UHF-VHF
reception, the chassis number changes to
120508B. All operational controls, with
the exception of horizontal hold, are
grouped along the right side of the pic-
ture tube. The front can be removed to
clean the CRT and safety glass by pull-
ing the knobs off, removing three screws
from the bottom, and swinging the lower
edge out and up.

The 16-tube transformerless chassis
consists of a conventionally-wired basic
unit ccntaining the power supply and
horizontal deflection circuits, and a
vertically-mounted printed board contain-
ing the remaining circuits. Ample lead
length permits either portion of the
chassis to be placed on the bench without
disturbing the other section. The high-
wattage circuits are confined to the right
side of the cabinet; in addition, the print-
ed board is mounted far emough away
from the side of the louvered cabinet for
proper air circulation.

While the markings on the top side of
the printed board are of little "value to
servicemen, those on the bottom are very
helpful. Various voltage lines, controls,
tube types, tube elements, and alignment
frequencies are identified. Also, leads
protruding through the bottom of the
board are of sufficient length for the
connection of test instruments. While the
AFC diode is of the solder-in variety,
its leads are long enough to permit mea-
surements to be made without removing
it from the board. Three fairly rare tubes
are used in this section — a SASS, an
8EBS, and a 12DBS5.

The entire power supply and all cir-
cuit-protective devices are mounted on
top of the main chassis, where they are
easily accessible. A 1Ya-amp, slow-blow,
Type N fuse is connected in series with
the single silicon rectifier to provide B+
protection. Filament protection comes
from the rather unusual !-ohm flexible
fusible resistor in series with the AC
supply.

Height and vertical linearity adjust-
ments are reached through the hollow
shafts of the brightness and vertical hold
controls. This reflects a growing trend
among manufacturers to make setup ad-
justments easily accessible to the service-
man, but hard for the customer to reach.
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Motorola Model 21C10CW
Chassis TS-564

This 21", 90° set is representative of
4] different models using the basic 564
chassis. The TS- series incorporates
manual tuning, while the WTS- series
is used in the Insta-Matic remote-tuning
models. The suffix “Y” after the chassis
number indicates a VHF-UHF tuner is
used. All operating controls are grouped
to the right of the picture tube except
for the rear-mounted horizontal hold
control.

The 19-tube, hand-wired, transformer-
powered chassis has an “uncluttered”
look, unusual for today’s sets. All setup
controls and adjustments are easily ac-
cessible — with the notable exception of
the VHF oscillator adjustments, which
require removal of the control panel
before they can be reached. Access to
the Channel 13 adjustment is through
a hole in the right side of the tuner
(when viewed from the front), and the
Channel 6 adjustment is reached through
a hole in the bottom of the tuner shield.

This tuner uses two relatively new
tubes — an ECC189/6ES8 RF amplifier
and a 6EU8 oscillator-mixer. Even
though this tuner incorporates the “do-
it-yourself” fine tuning adjustments, re-
member they are just that — fine tuning
adjustments, not individual oscillator coil
adjustments. The setup merely positions
a cam which rides against the spring-
loaded slug of the fine tuning coil.

The chassis incorporates the entire
range of protective devices, including the
Tube Sentry, a 12" length of No. 26
fuse wire for filament protection, a
S-amp line fuse, and a 4/10-amp, slow-
blow N-type fuse for B+ protection.
Although the chassis is transformer-
powered, there are six tubes connected
to form three series-parallel circuits.
These are shown in the photo, and also
on the tube-placement chart attached to
the high voltage cage.

One look at the bottom of the chassis
will tell you why we refer to the chassis
as being hand-wired rather than conven-
tionally-wired. The use of modules in
both the horizontal and vertical circuits
is characteristic of the entire ’60 line of
Motorola sets. There is also a definite
trend toward greater use of printed com-
ponent combinations. This chassis uses
six such components. In preparation for
servicing one of these chassis, you’'ll find
it helpful to review “Replacing Modular
Component Sections” in the January, 1960
issue.
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Philco Model H-4686S
Chassis 10L60

Meet Miss America — that’s the name
of this 21”7, 110° swivel-cabinet model.
As you can see, all operational controls
are located along the right rear part of
the top. When the large knob on the
right is pressed, it pops up and becomes
the channel selector. En route, it flips
the switch supplying AC power to the
receiver. All controls are labeled for
easy identification, including the thumb-
wheel knobs protruding through the rear
cover.

The chassis is an 18-tube unit with a
power transformer. Protective devices in-
clude a 7/10-amp, N-type, slow-blow
fuse in series with the center-tap of the
transformer secondary, and a 1%” length
of No. 26 wire in.series with the filament
leads. All circuits except the low-voltage
power supply are contained on three
printed boards. The IF board is at top
left, deflection is at top right, and the
remaining circuits are on the board facing
the back. Speaker hook-up is a little
unusual; the 6” x 9” unit has a 10- to
12-ohm voice coil, while the two 5”
units have 8- to 10-ohm voice coils. All
three are connected in parallel to match
the 3.2-ohm secondary of the output
transformer.

The fine tuning shaft is spring-loaded,
and is equipped with a %4~ hex socket
on the end. Depressing the fine tuning
knob engages the socket with a hex-head
cam for the “do-it-yourself” fine tuning
adjustment on each channel. The photo
also shows the detail of the on/off switch
and channel selector. The lateral spacing
between the switch plunger and the
actuating cam is critical. It must be be-
tween 1/64” and 3/64” in the “on”
position for the latch-down, pop-up ac-
tion of the channel selector to operate
properly.

The picture-centering and horizontal-
linearity adjustments shown are to be
found only in a Philco. Rotating the
centering magnet for either “horizontal”
or “vertical” moves the beam in the
direction indicated. All 110° yokes have
built-in anti-pincushion magnets. Another
magnet, resembling those used as anti-
pincushion devices in earlier models, is
used to adjust the horizontal linearity on
the right side of the screen.

In addition to the outline of the foil
pattern printed on the tap side of the
board, there are several identification
labels to help make servicing easier. An
adjustable peaking coil is a feature in
this chassis; a very slight adjustment
should be made if a symptom of smear
is present on all channels.

May, 1960/PF REPORTER 3
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Trav-ler Model 921-K-810
Chassis 1150-29

In view'ing the front of this 217, 90°
receiver, you’ll see there is no provision
made to clean the safety glass without
first removing the chassis.

When you get the rear cover removed,
notice that this design is quite a depar-
ture from previous sets produced by this
manufacturer. The chassis is shaped in
the form of a backward C, and fits up
close to the bell of the picture tube. An
AGC control and a phenolic shaft from
the horizontal frequency slug (serving as
the horizontal hold control) are the only
adjustments on the chassis itself. A focus
strap on the base of the picture tube
may be connected from pin 6 to pin 10
or pin 2 (whichever provides the best
focus). The control panel to the left
of the chassis, which must be removed
before the chassis can be taken out of
the cabinet, is secured by four 38” nuts
and one '4” metal screw. Removing six
5/16” bolts permits the board containing
the chassis and picture tube to be slid
out the back.

In the third photograph, the contrast
and vertical hold knobs have been re-
moved to reveal the hollow control
shafts. Located behind these controls are
the vertical-linearity and height adjust-
ments. Being able to reach the latter
controls from the front of the set makes
it easier to observe their effect on the
raster. A snap-in plug must be removed
from the side to gain access to the VHF
oscillator adjustments.

The 15-tube “hot” chassis incorporates
a surgistor in series with, the AC line
to limit tube-filament current during
warm-up periods. The bottom chassis in-
cludes a silicon-rectifier voltage-doubler
power supply, a 3BU8 keyed AGC and
sync separator combination, the hori-
zontal AFC and multivibrator, and the
vertical deflection circuits. The lump in
the spaghetti-covered lead between chas-
sis and control panel is a 1-watt resistor
which connects the cathode of the ver-
tical output tube to the vertical linearity
control.

The top chassis contains the IF, sound,
and video stages. For some reason, the
5.6-ohm, plug-in fusible resistor protect-
ing the silicon rectifiers is also located
on this chassis. You can see the top cap
has been removed from the last video
IF transformer, exposing the IN87 video
detector. To the right is the “in-between”
chassis containing the horizontal deflec-
tion circuits.
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VIDEO SPEED SERVICING B2

See PHOTOFACT Set 462, Folder 2

Mfr: Silvertone Chassis No. 528.51580
Card No: SI-.51580-1

Section Affected: Raster and sound.

Symptoms: Raster flashes on and off; sound
disappears along with raster.

Cause: B} voltage-divider resistor burned and
intermittently open.

What To Do: Replace R45 (470 ohms—1W).
Check C2B (20 mfd) for leakage; also
check for excessive current drain on 210-
volt branch of B} system.

T 19pjod ‘TP 195 1DVA0LOHd 22§

Mfr: Silvertone Chassis No. 528.51580
] AUDIO OUTPUT
Card No: SI-.51580-2 oo (W)5AQs
Section Affected: Sound. el :
Symptoms: No sound. VolliE 10 SPKRS

2 meg

.

Cause: Shorted plate-bypass capacitor in audio
output stage.

What To Do: Replace C29 (1000 mmf—
2000V).

VIDEO OUTPUT
(Wa6BHE

| E J_;g = TO SOUND 1§
| Mfr: Silvertone Chassis No. 528.51580 o 33 mm
N150
Card No: SI-.51580-3 e

Section Affected: Pix and sound. 5@}’
300

Symptoms: No picture; no sound.

Cause: Open connection at terminal 1 of sound e _‘
' take-off transformer. o
¥ What To Do: Resolder terminal 1 of 4.5-mc é
sound take-off transformer L8; if this does e
not cure trouble, replace L8. aw
210V

PF REPORTER for May, 1960, Vol. 10, No. 5. PF REPORTER is published monthly by Howard W. Sams & Co., Inc., 2201 E. 46th St., Indianapolis 6,
Indiznz. Second-class postage paid at Indianapolis, Indianz 1, 2 & 3 year subscription prices: U.S.A., its possessions, and Canada: $4.00, $7.00, $9.00. All other
countries: $5.00, $9.00, $12.00. Current single issue 35c each; back issues 30c each.
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02 VIDEO SPEED SERVICING

~ See PHOTOFACT Set 462, Folder 2 | '
< 17DE4 '26 6CG7 6721CBP4A5605 3DT6
© &)
w IAL__4A5 A5 IAI2 A3 4
C“; 510 VAC 67VAC 55VAC 49VAC 43VAC S\ZAC 32VAC 29VAC :
9 ToAC BW Tiow Mfr: Silvertone Chassis No. 528.51580
LINE Smm |
= - - e Card No: SI-.51580-4
wy
= 3BZ6 5AMS 6BHS8 5US8 Section Affected: Raster and sound.
- i Symptoms: Frequent tube failure, disabling se-
o % = ries heater string. When bad tube is re- ’
(o) T placed, set comes to life; but all tubes glow
- o too brightly.
§ ] 1 Cause: Series resistor in heater circuit de-
3826 5CL8 Y5 | creased in value.
| | ,
4A3 7VAC 4nS Y What To Do: Replace R59 (51 ohms—25W).
T0VAC 2vAC =7
= i - !

(53
<

PP
@ VERT MULT iy
VERT 100K - 1w VERT OUTPUT . . o
F%EBLACKTIW«M— ()8 6CM7 Mfr: Silvertone Chassis No. 528.51580
1/ DO NOT MEASURE Card No: SI-.51580-5
FROM VERT 1
ol =i = Section Affected: Raster. |
T0 VERT |
L YOKE Symptoms: No vertical sweep. I
Cause: Shorted feedback capacitor in vertical |
s T multivibrator.
[ mtd
[ ' T What To Do: Replace C32 (.01 mfd—1000V). '
L~ /’ _95;/ ?ls()ﬂn
i | BN e VERT
- LINEARITY
5000Q
2v
w VIDEO OUTPUT Mfr: Silvertone Chassis No. 528.51580
()a6BH8 \,
J0 SOUND Card No: SI-.51580-6 .
ey
5'}3%,_‘34%_ Section Affected: Pix.
f Symptoms: Normal raster, but no picture.
| P
é,_, il Cause: Screen resistor in video output stage
by ! burned open.
’ 120v
CONTRAST i What To Do: Replace R27 (2200 ohms—
JERLO00S = Y2 W) and check V4A (6BHS).
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VIDEO SPEED SERVICING Q7277

See PHOTOFACT Set 472, Folder 1 ok
PI-P -}
aon, @ (I)
33K FROM
w1 T, o
Mfr: Sylvania Chassis No. 1-541-7 o |\ (®AI0DE7 oy >
FROM (@]
Card No: SY 541-7-1 swe™ 1t A :
SER -100v i n
. i TO VERT ©
Section Affected: Raster. :-% m 78F pa | PUIEEE o
' il i £y
Symptoms: No vertical sweep. ) = eglmeg ;4
Cause: Shorted feedback capacitor in vertical LEe - o
multivibrator. e _'LI 3 §
What To Do: Replace C48 (.0022 mfd— el ‘ ~
1000V). 25 meg %_
TO VERT
LINEARITY
CONTROL 11y
240v 485V
B8 220K BOOST
FROM
TO CLAMPER A
DEAYVCIRCUIT  IFAGC  oncyy
. . R S Sesk AGC KEYING
Mfr: Sylvania Chassis No. 1-541-7 AGC $ (1)a5BRS

Card No: SY 541-7-2 L ol N )
Section Affected: Pix. ™o d;nm'I
Symptoms: Intermittent video overloading. 150K

Cause: Open AGC control.
What To Do: Replace RS (190K).

FROM HORIZ
OUTPUT TRANS
VIA PIN 9OF
POWER SOCKET

FROM 3rd VERT RETRACE
1V VIDEO IF BLANKING
i~ _I_ _“_>T0 VERT
ek = 0l @ MULT
268K
- SYNC SEP
Mfr: Sylvania Chassis No. 1-541-7 ®W3cse
Card No: SY 541-7-3 FROM v a7k
VIDEO 1t VA e
Section Affected: Sync. QuIRUY L

Symptoms: Poor vertical and horizontal hold.

Cause: Sync separator plate load resistor in-
creased in value.

What To Do: Replace R49 (100K—12W).

TO HORIZ
AFC

May, 1960/PF REPORTER 7



See PHOTOFACT Set 472, Folder 1

Sylvania

AF AMP
AGC CLAMPER
(®)85T8
AGC TO
Ist IF
AGC TO [
RF AMP
220K
VY

VIDEO SPEED SERVICING

See PHOTOFACT Set 472, Folder 1

Mfr: Sylvania Chassis No. 1-541-7
Card No: SY 541-7-4
Section Affected: Pix.

Symptoms: Gradually increasing amount of
snow in picture.

Cause: AGC delay resistor increasing in value.

What To Do: Replace R44 (6.8 meg—12W,
5%).

e l
2w FROM PLATE
I’ OF AGC
240V KEYING TUBE
A
TO HV

RECT

FROM HORIZ

Mfr: Sylvania
Card No: SY 541-7-5

Section Affected: Raster.

Chassis No. 1-541-7

Symptoms: Insufficient width in some cases;
complete loss of raster and high voltage in
others.

Cause: Series resistor in horizontal yoke cir-
cuit burned and decreased in value.

What To Do: Replace R70 (4700 ohms—
2 W). Check yoke and C61 (82 mmf—
3000V, N750) for defects.

OuTPUT
L 82 mmt TO HORIZ
T 3000v YOKE
a00e 4
1 =+ o
3 ) ‘ DAMPER
_mﬁ @1912AX4GTA,
K 1000v L
3
¢ = Wit DO NOT MEASURE
AGC
KEYING
! PULSES
240V
B
3RD VIDEO IF

(¥3B26

_TO VIDEO
ouTPUT

10
|44.0 mc o
e 10
T mmf
) X hED
CATH
sl
4700 =
P ' v
.01 2 1000 2
L = mmf N
222000
p:
\
TO NOISE-LIMITER $—
GRID OF SYNC SEP l 1000
T mmt
125v

8 PF REPORTER/May, 1960

Mfr: Sylvania Chassis No. 1-541-7
Card No: SY 541-7-6

Section Affected: Pix.

Symptoms: No picture.

Cause: Open peaking coil in video detector
circuit.

What To Do: Resolder pigtails or replace L8.
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32,145,000
IN
OPERATION

Actual
4 Size

+10%
500WV

ELMENCO

MYLAR™-PAPER
DIPPED
CAPACITORS

RELIABILITY

Elmenco dp Mylar*-Paper Capacitors
have achieved a reliability that meet
missile and computer requirements.
They are thoroughly and continually
iested during production to insure
outstanding performance. For ex-
ample a 0.1 mfd. dp capacitor
operated at full rated voltage and
at 105° C will have a life expectancy
of more than 7,168,000 unit hours.

MOISTURE-PROOF

Elmenco dp Capacitors are specially
processed and vacuum dipped to
obtain solid impregnation and a
rugged moisture-proof coat designed
to withstand 4 times more humidity
than the best molded capacitors
used in the past.

MINIATURIZED

These capacitors are up to 50%
smaller than other brands and can
be used in printed circuit and tran-
sistor applications.

*DuPont Reg. Trademark

Write for catalog dp 110.

iIs to

MINIATURIZED

capacitors

AVAILABLE AT ARCO
DISTRIBUTIRS EVERYWHERE

electronics inc.

4 WHITE ST.. NEW YORK 13, N. Y.
ranches: Dallas 19, Los Angeles 35

i H
Actual |
i Size
.01
*10%
1000WV

ELMENCO

CERAMIC
DISC
CAPACITORS

RELIABILITY

The use of special ceramic mater-
rials in Elmenco Disc Cetamic capa-
citors impart longer life and greater
stability. Higher voltage ratings
greatly improve reliability by pro-
viding extra reserve for resistance
to surges and temporary! overloads.

MOISTURE RESISTANTI

Elmenco Disc Ceramics are processed
with a rugged phenolic doating and
high temperature wax impregnation
which gives them a supbrior mois-
ture resistance and physical
strength.

SPACE SAVERS

Elmenco Disc Ceramics are smaller
than comparable capacitprs of the
same value. The miniature size is
designed to offer greater service
convenience with complete safety
of operation.

Write for catalog CC115.

See us at the May Parts Show Booth No. 401 and Istanbul Suite No. 1604-05-06A.
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SPRAGUE DIFILM does it again! First to give you at
regular prices the finest molded tubular capacitor
made—the DiriLm Brack BEAUTY . .. and now
the newest DIFILM capacitor—the ORANGE-DroOP
dipped capacitor.

@& SPRAGUE ORANGE-DROP CAPACITORS are espe-
cially made for easy installation in tight spots . . .
where only an exact replacement will fit. They are
the exact same dipped capacitors used by leading
manufacturers in many TV sets.

WHY ORANGE-DROPS
BEAT HEAT AND HUMIDITY

Sprague Orange-Drop MyIaF-PaperDipped Capacitorscom-
bine the proven long life of paper capacitors with the
effective moisture resistance of film capacitors. Their
duplex dielectric of kraft paper and polyester film is
impregnated with HCX®, Sprague's exclusive hydrocarbon
material which saturates the paper and fills voids and
pinholes in the film before the HCX polymerizes. The
result is a solid, rock-hard capacitor section which is then
double-dipped in bright orange epoxy resin for moisture
protection. Leads are neatly crimped for easy installation
on printed wiring boards.

DIPPED DIFILM®° CAPACITORS
FOR EXACT ORIGINAL
REPLACEMENT

10 PF REPORTER/May, 1960

THIS NEW ... MINIATURE. . . DIFILM
CAPACITOR OUTPERFORMS ALL
OTHER DIPPED TUBULAR CAPACITORS!
4110% CAPACITANCE TOLERANCE

IS STANDARD.

@ SPRAGUE ORANGE-DROP CAPACITORS are a nat-
ural teammate for the molded Difilm Black Beauty®.
Black Beauties, born out of engineering to tough
missile standards, are still far and away the best
replacement capacitors—better than any other
molded or dipped ... paper, film, or film-paper
combination . . . capacitor made for entertainment
electronics.

@©Where a dipped capacitor is called for, no other
dipped unit can match the OrRaNGE-DROP. Your
distributor is stocked with all popular ratings in
200, 400, 600, and 1000 volts in handy Sprague
Kleer-Paks. Order some today.

*Du Pont Trademark

don’t be vague—insist on

®
spnnG"E the mark of reliability

ANOTHER TESTED RELIABLE PRODUCT BY THE WORLD'S
LARGEST CAPACITOR MANUFACTURER
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before deciding the picture tube is bad.
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helps you see the connection between observed

symptoms and parts breackdowns.
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directly on the boards.
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several “big black boxes,”” the contents
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You'll be surprised to learn how amazingly

simple this control circuitry reolly is.
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CUSTOMIZED

Can be installed
in dash or under
dash as desired!

There
is a trim
plate kit for
YOUR CARI

CUSTOMIZED

® VIBRATOR-OPERATED with Tone Control

The ATR Customized Karadio is a compact, new, self-
contained airplane-styled radio for small import and
compact American cars. This economical unit is perfect
for all small cars because it can be easily and inex-
pensively installed in-dash or under-dash on most any
make or model outomobile—and its powerful 8-tube
performance provides remarkable freedom from engine,
static, and road noises. ATR Karadios are built to look
and fit like original equipment with sleek, modern
styling and solid, single-unit construction. They offer
many customized features and provide highest quality
fidelity—yet cost far less than comporably designed
units, The ATR Customized Karadio comes complete
with speaker and ready to install ... and is the ideal
way to add fun and volue to your small import or
Americon automobile!

ATR KARADIO
. is ideal
forsmallimport
i cars or com-
i ; pact American
£ slammpaes 0
completely self-contained —extremely compact!
Can be mounted in-dash or under-dash—wher-
ever space permitsl For 6 volt or 12 volt!

SEE YOUR JOBRBER OR WRITE FACTORY

o “A" Baltery Eliminators e DC-AC Inverters e Auto Radio Vibrators

American Tetevision & Rapio Co.
Luality Producte Since 1937
SAINT PAUL 1, MINNESOTA, U. S. A.
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Lettons ta the

Dear Editor:

What is the best way to learn how to
interpret scope waveforms? 1 built my
own scope three years ago, but have been
able to use it only in alignment work.
When it comes to troubleshooting with
the scope, I find it almost impossible to
determine what components are defec-
tive, or to go about analyzing the wave-
shape.

DoNaLpD M. CLEMENT
Don’s Radio & TV Shop
New Orleans, La.
You have plenty of company! There is
no “magic key” to using an oscilloscope;
the trick is to become thoroughly familiar
with the normal and abnormal signals at
specific points in the circuitry.
Some of the most helpful waveform in-
formation along this line is contained in
the following articles:
“Tough-Dog Sync” series — February
through April, 1960

“Scoping Video and Vertical Troubles”
—January, 1960

“Scoping Modern TV Circuits (6BUS8)
—August, 1959

Bimonthly “Across the Bench” columns

These have been supplemented swith
special articles giving instructions on
scope use. See “How to Operate a Scope”
(October, 1958) and “Scope-Waveform
Calibration” (December, 1957).

Other sources of helpful information
are recent Howard W. Sams books,
“Know Your Oscilloscope” (KOS-1), “101
Ways to Use Your Oscilloscope” (TEM-
2), and “101 More Ways to Use Your
Scope in TV” (TEM-7, scheduled for
publication this month).

A final tip: In general, use a low-
capacitance probe for scoping video,
sync, and sweep stages; use a demodu-
lator probe for signal-tracing IF strips.
—Ed.

Dear Editor:

Enclosed is a picture of one of the
four portable benches we have in our
shop. Notice the 6” x 9” hole. This is
covered with a piece of heavy plate glass,
mortised in so that it is level with the
rest of the bench top. By placing a light

under this glass, we have an excellent
setup for working on printed boards.
GEORGE OTT, JR.
Ott’s Radio and Television
“Service by Experience—
Not Experimenters”
Meadville, Pa.

Aw shucks! Now the bovs have no
place to hide the “dogs.” Like your motio,
too. George—Fd.

Dear Editor:

I have a complete set of PF REPORTER
issues (through June, 1959), and would
like to offer them to the highest bidder
over $20 plus shipping charges.

They have served me well, but I've di-
gested just about all the information, and
would like to make them available to
someone who will appreciate their value.

JonN J. GREELEY
935 - 3rd Street
Rodeo, Calif.

Hope your mailman has a strong back,
John. Other readers, please don’t write
us—it takes a truck to deliver our mail
now!/—Ed.

Dear Editor:

The case of the TV remote control
being actuated by a chain around a boy’s
neck (Quicker Servicing, March) reminds
me of the trouble we have been having
with our own RCA Wireless Wizard con-
trol. We have a small dog with two metal
tags secured to his collar by a metal ring.
When the dog comes out of the rain or
cold and shakes himself, he triggers the
remote receiver and turns our set off!

CHARLES N. SNYDER
Fairborn, Ohio

Which proves the old adage. “Every
dog has his day.” Just so he doesn’t inter-
fere with “Captain Kangaroo”!—Ed.
Dear Editor:

In going through the April Previews of
New Sets column, 1 notice that you say
the Olympic Chassis JRW has a 90° pic-
ture tube. Such is not the case; this new
set is equipped with a 110° tube.

ANDREW ADLER
Service Manager
Olympic Radio & Television
Long Island City, N. Y.

Okay, we've credited your account in
the amount of 20°. (Anyone need a cross-
eyed proofreader? )—Ed.

Dear Editor:

Thanks for your helpful personal re-
ply to my recent request for aid in
troubleshooting a set with no high volt-
age. I checked the yoke again, as you
suggested, and found a short between
the horizontal and vertical windings.
This trouble didn’t show up in my orig-
inal test, which consisted of merely dis-
connecting one horizontal-yoke lead and
checking resistance across the horizontal
windings. Next time, I won’t be fooled
into thinking that an open or short in
a horizontal winding is the only possible
trouble.

I have read just about all of the mag-
azines on electronics and honestly find
yours to be the best. It actually has
more real information, relative to ad-
vertising content, than any of the other

* Please turn to page 18
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TIME FOR LEADERSHIP

Born barely four vears ago, exact replacement portable and
tote-able TV antennas are rapidly displacing top-af-the-set
indoor antennas as prime monev-makers in the servicing
trade. Today, thev rank in sale volume and profit

with many major prodact lines.

. From the day the first OEM™ antenna left its production line,
& | JFD recognized the sales potential of exact duplicatejantenna
replacements and began to build a merchandising|plan for
its distributor and dealer team. Today this new market
concept—the JED Exact Replucement Antenna Profit Plan
—is ready for those distributors and dealers with the

vision to foresee its bright future.

Under the revolutionary new JFED Exact Replacement
Antenna Profit Plan, franchised distributors will receive:
1. A free floor Display Bar showing the exact replacement
for every portable and tote-able antenna made from

1956 up to 1960—the industry’s only and most complete line.
2. Automatic updating of stock with new

models added as they are announced.

3. Annual replacement of slow moving numbers

with more popular fast selling models.

4. FFull distributor discounts with full

dealer profit margins based on a true list price.

5. Dynamic advertising and merchandising support

the vear through in the form of complete listings

in Sums Photofact folders and other strong sc]%ing aids.

LY

1t is our firm conviction that, with the exaeption of
receiving tubes, the TV antenna will require the most
frequent replacement during the usetul life

of a portable or tote-able TV set.

We intend to limit the line to a selected group of dealers
and distributors in each area to insure a clean,

. efficient and profitable dperation.
o If this aggressive sales idea appeals to vour thinking, we
b cordially invite your consideration of its many benefits.

JFD ELECTRONICS CORPORATION
Brooklyn 4, New York . DEwey 1-1000

THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET

Turn this page to see the opening trade advertising
announcement that will be seen, read and discussed
by every service-dealer of vision & importance.

*Original Equipment Manufacturer

i e A SR iz i s
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momuian a new profit opportunity . . .

JFD OPENS MULTI-MILLION
Exact Replacement

the biggest sales building idea in TV antenna sales since the introduction of the indoor antenna!

You do not have to be an expert to know that exact replacements
are rapidly displacing “catch-all” indoor antennas. This is to

be expected since over 609, of all TV sets made today are port-
The Future

able and tote-able types. Result: an estimated 3,500,000 dollars
in exact replacement antenna volume in 1960 for those service-

Belongs to those  dcalers cquipped to handie .

Now you the dealer —not the local discounter —can cash i on

' CO- indoor antenna replacements and prices by stocking and selling
Servlce Dealers JFD Exact Replacement Antennas for all portables and tote-
who are ready for it!

ables.

HERE IS HOW TO START MAKING MONEY TODAY WITH
THE JFD EXACT REPLACEMENT PROFIT PLAN

1. Your customer gets the original antenna type that came with
his portable or tote-able.

2. You make the legitimate profit you are entitled to on the sale.
3. You make a profit on the servicing required to install the
antenna.

4. You bring customers (old and new) back to your shop because
only you are equipped to perform this special replacement.

-

r JFD ELECTRONICS CORPORATION

6101E Sixteenth Avenve, Brooklyn 4, N. Y.
Gentlemen:

[ ! want to porticipate in the JFD Exact Replacement
Profit Plan. Send me full details.

[ Also send me the name of my local JFD distriibutor.

The name of my local JFD distributor is:

NAME THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET
== JFD ELECTRONICS CORPORATION
CITY. ZONE STATE

6101 Sixteenth Avenue, Brooklyn 4, New York




40nl§y;$11.95' PUTS YOU BACK IN PROFITABLE INDOOR ANTENNA BUSINESS

That's all it costs for this PA500 Merchandising Kit* that sets you up

overnight as an Exact Replacement Antenna Specialist.

* 5 Popular Exact Re-
placement Antennas that
are currently used on
859 of older portable
and tote-ables sold.

PA500 Merchandising Kit

e ¥

i

R 1960 Guide to a’l port-
able and tote-able mod-
els made since 1956 with
manufacturers set model
no.and antenna part no.,
compiled and edited by
Howard W. Sams Co.

Jrnu,:s.-‘-;_;
Al

 MOPE than a new merchandlsmg concept C.

DOLLAR MARKET FOR SERVICE DEALERS

Antenna Profit Plan!

PEDSURNPRP NS L S

LOOK FOR THESE DISPLAYS AT YOUR JFD DISTRIBUTOR...
Select your customers’ antenna needs frem the new JFD Skin-
Packaged Display Bar showing 50 Exact Reyplacements for cvery
portable and tote-able antenna made, up to and including 1960,

..AND GET YOUR FREE MERCHANDISING RACK

Compactly designed for wall or counter use. ..
service-dealers. Simplifics stocking . .
customers. Ask your distributor for the JFD PAb515 Exact Replace-
ment Antenna Assortment — and your FREE rzck.

JFD INTERNATIONAL
15 Moore Street
New York, N.Y.

Remembex next to xecelvmg tubes, the antennas of portable and
“tote-able” sets require the most frequent replacement of any com:
ponent. (It is estimated that during the average 10-year life of a set,
its antenna will have to be replaced a minimum of 5 to 6 times.)

Your personal pass-key to this ripe, rich market is waiting for you at
your JFD Distributor. ,

JFD CANADA LTD.

51 McCormeck Street

Toronto, Onario, Canada

ree to JFD stocking
. expedites servicing . . . sclls

*Sn‘eamcrs identifying
you as Exact Replace-
ment Specialist tor port-

able and tote-able anten-

nas.

AR T ITHAS w

* “How to Sell” plan-
ning booklet sluws you
how to convert Exact Re-
placement Antetina pros-
pects into profits in your
arca.

T R

HERE 1S HOW TO START MAKING MONEY TODAY WITH THE JFD EXACT REPLACEMENT PROFIT PLAN

PA515

FREE DEALERS’ STOCKING RACK

DISTRIBUTORS' DISPLAY RACK
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Westinghouse Elec

setrie o
600 St. Paul Ave. .
Llos Angeles 17, California

Gentlemen:
ell I mmend
11 to o 8 ly seeking 1mproved products to rec
and s tant
ur customers, and ve picture tubes fall into

that Westinghouse receiving tubes and

that category.
tubes

satin ouse
wg: g:nce jt was & new
3 failures and

s of tube
Tontly to bube

We changed over e
xclusively tO
approximately January lst, of this yea
Product to us, we kept complete record
ue

N
1 back ur ca HCK8
fallures were reduced by over 50 per cent.

It 15 with complete confidence that vwe recomue

our quality Gold Star tubes . o
excelle efiitzr:xcee Tng our greatest expect-
! used approximately

’ e tu

ations. In the st n we have

500 piecture tubef? andizi Z:nzgz'have only replaced three.
Two of which were defective out of the carton, and only one

o Tect, we are so can
life of the picture Tube, tkat we are nov susranteeing oup
icture tube replacements fcr three years.
e —————'

o yuwur Lube

g
101lars for u

i two thimgs Ly the
nnd neors et

lease thank your Eaginoers ard Guality Ccontrul Deyartment
for the fine product that they are putting io our hands 1o
11 Lo the eunRsUmers.

Siprerely yours,

ACE RALIO & TV SERVICE

e .
Pril Blank




"call backs
educed by
over 50%!"

"It is with complete confidence that we recommend and
sell your quality Gold Star picture tubes."

"We are so confident in the life of the picture tube
that we are now guaranteeing our picture tube replacements
for three years."

"We have gained...greater customer satisfaction, and
more net dollars for us due to the very minimum amount
of tube failures."

We can’t think of a thing to add. Except, perhaps, that your local
Westinghouse electronic tube distributor will be happy to intro-
duce you to the line. If your distributor doesn’t carry them yet, give
us his name. We'll send someone over to enlighten the poor fellow.

you cAN BE SURE...IF TS ‘ R’eStinghOuse

Westinghouse Electronic Tube Division, Elmira, N.Y.

May, 1960/PF REPORTER 17



CUT BACK
on CALL BACKS

AEROVOX
MICA
CAPACITORS

Why risk call backs when de-
pendable Aerovox Mica Capaci-
tors insure a stay-put repair job.
Smart servicemen and techni-
cians everywhere use and
depend on Aerovox mica capaci-
tors for''trouble-free’ operation.
POSTAGE STAMP MICAS .= . for
all those applications where only
the smallest axial lead units will
do. Perfect for horizontal and
vertical oscillator requirements.
All units color-coded and
stamped.

HIGH VOLTAGE MICAS ...
designed especially for TV and
low power transmitters. You'll
find the highest voltages avail-
able in these small case sizes.
Every unit is tested at twice the
rated voltage to insure long:-life.
Units color-coded and stamped.
DIPPED-MICAS . . . superior in
many cases to conventional
molded units. High operating
temperatures, excellent long-life
characteristics. Perfect for
printed-wiring assemblies,
Smallest physical sizes with un-
surpassed performance and
stability features

For “off-the-shelf” delivery on
all your capacitor requirements
see your local Aerovox
Distributor.,

AEROVOX CORPORATION

DISTRIBUTOR DIVISION
NEW BEDFORD, MASS.
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Letters
(Continued from page 12)

publications. While I realize advertising
is necessary to help defray publishing
costs, “enough is enough.”

1 get a kick out of the arguments in
the Letters to the Editor column; actu-
ally, I'm broad-minded enough to agree
with both sides. Here’s to continued
success of your publication and all your
subscribers, and may we all get along
together for the sake of better servic-
ing. After all, the customer comes first.

Roy B. HUNTER
Allen Park, Mich.

Thank you, too, for these kind words.
We're happy to know we were of help
in solving your service problem. This is
in line with our basic policy of doing
everything possible for the best interests
of our readers. If vou're pleased with
our handling of editorial material, we
feel we're accomplishing our prime pur-
pose—FEd.

Dear Editor:

Several years ago. I started building
the preamplifier described by Robert B.
Dunham in your April, 1955 issue. Now
I'd like to complete this project, and
find 1 need a copy of the article and a
schematic diagram. 1 would be glad to
remit whatever charge you make for this
service.

Also, I'd like to take this opportunity
to compliment your company on the
large number of good publications re-
lating to TV and electronics. 1 have
many of them, and will continue to
acquire more as they are published. 1
like PF REPORTER and look forward to
receiving it each month. Keep up the
good work.

WwiLrtiaMm G. LayToN
Orlando, Fla.

Lucky vou! Those kind words indi-
cate you live right! Full information on
this preamp, including a complete sche-
matic, was presented in the June, 1955
issue—and we're sending you one of the
last three or four copies available.

Incidentally, a connection from the
unnumbered terminal of the equalization
switch to the junction of RI6 and R20
was omitted in this circuit. Also, as you
mav have already surmised, B+ filter
resistor R34 should be 47 ohms. not
47K ohms as shown—Ed.

Dear Editor:

This is the day! Never did I think I
would live to question any statement by
Milton S. Kiver—but here goes:

The March Shop Talk column says.
“A complete lack of rdster on the screen
can be due to a defect in either the hori-
zontal sweep system (and high voltage
circuit), or in the low-voltage power sup-
ply. In the latter case, the sound will
disappear along with the raster.” 1 can’t
agree with the second part of this state-
ment, since I've seen “‘sound—no raster”
symptoms on several sets with defective
low-voltage supplies. Two recent exam-
ples are a G-E with a corroded ground
connection on the power transformer and
an Emerson with bad selenium rectifiers

and filters. The sound might have come
on a couple of seconds late, but it was
there.

G. H. RaYBORN
Rayborn’s TV Service
Nocatee, Fla.

How right you are! But don’t blame
the author—ye olde Ed was responsible!
I'd back the statement to the hilt if only
the extra little word “often” had becn in-
cluded.

To find out what a severe drop in B+
voltage can do to the raster, turn to
“Have HV, No Raster” in this issue.
—Fd.

Dear Editor:

It seems to me that you people use a
crystal ball or something; the March
1960 cover of yours is so darn close to
the truth it hurts, but it still makes for
a good belly laugh. 1 got caught in the
same situation last fall (it’s hard on
front bumpers).

You folks are doing a superb job in
your magazine. I've been helped many
times by your articles, particularly the
“Troubleshooter” and “Video Speed
Servicing.” The only trouble is it takes
me too long to find the issue with the
article pertaining to the “dogs.” so please
send me indexes for the 1958 and 1959
issues.

Thanks loads, and don’t change your
magazine. | couldn’t enjoy it more.

ROLAND BACKFISCH
Valley Radio & T.V.
Golden Valley, N. Dak.

One would expect such “golden” words
from Golden Valley. Your indexes are
on the way. Roland. Hope they serve
you well —Ed.

Dear Editor:

A new customer recently asked me to
work on a CBS Model 7K325 (PHoTO-
FACT Folder 338-2). He incidentally men-
tioned, but did not complain about, an
odd symptom the set had displayed ever
since new. Whenever he turned it on. 15
to 20 minutes would pass before the pic-
ture would appear. Sound was normal.

Thinking this fault might be due to a
defective CRT, I tried substituting a new
one—but the same trouble was still pres-
ent. HV and accelerating voltage were
normal; so were the brightness and
retrace-blanking circuits (connected to
the CRT cathode) and the video coupling
capacttor (at the grid). But when 1
shorted the grid to ground with a screw-
driver, the raster come on clear and
bright! Come to find out, the grid was
“floating” because a I-megohm resistor
was missing between grid and ground. (It
might have been left out during produc-
tion.) Grid blocking apparently occurred
unti] the set became thoroughly warm
inside.

The owner said that several previous
servicemen had shrugged off this symp-
tom as “normal.”

PETER FIORE
Pete’s TV Clinic
Bronx, N. Y.

Bet vou're staving busy answering all
your calls to this neighborhood!—Ed.
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TV sets with gain to spare!

TV sets with greater reliability—BECAUSE
AMPLIFRAMES MAKE CIRCUITS SIMPLER—have
fully proven their reliability in critical military and
industrial applications!

TV sets that are much easier to service—because the
extraordinary uniformity of AMPLIFRAMES
almost invariably eliminates the necessity for
re-alignment when changing tubes!

OUTSTANDING FEATURES SHARED
BY THE NEW AMPEREX TV-IF
AMPLIFRAME TYPES 6EJ7, 4EJ7, 3EJT7,
6EH7, AEH7 and 3EH7:

B 9-pin construction; 2. cathode leads

N Internally shielded

B Low microphonics

8 Internally neutralized screen grid. .-

*AMPLIFRAME, a new con-
cept in electron tubes, de-
signed and mass produced
exclusively by Amperex,
incorporates the unique
FRAME GRID...the closest
approach to the ideal
“Physicists’ grid"—electri-
cal characteristics but no
physical dimensions. The
FRAME GRID results in:
« higher transconductance
per milliampere « tighter
Gm and plate current tol-
erance ¢« low transit time «
low capacitances « lower
microphonics « rugged
construction

ask Amperex

about Ampliframe tubes
for TV and other
entertainment
applications

Amperex Electronic Corp.
230 Duffy Ave.
Hicksville, L. I., N. Y.
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| IREE
/1 “YU-PAK”

SENSATIONAL NEW CAPACITOR PACKAGE
WITH 4+ FEATURES

1. New Way To Buy Highest Quality Capacitors 2. New
Vu-Paks Store Electronic Parts In Your Shop 3. New-Vu-
Paks Give You Free Identification Labels 4. New Vu-Paks
Fit Your Capac-o-mat*

Pyramid, long famous for quality capacitors, has developed another first—
the FREE “Vu-Pak”. Now, after an electrolytic twist-mount is installed, you
don't discard the package. Use it to store the spare parts and tools that clutter
your bench. This transparent plastic package comes with an extra blank label
for your handy storage identification. You'll know where everything is—when
you need it. .

Another Great Service for Servicemen from Pyramid

The *Capac-o-mat holds your Vu-Paks. The Capac-o0-mat fits right on your
shelf or hangs on the wall. Designed by Pyramid to hold 54 Vu-Paks, it's sturdy
and “dust-free”.

SPECIAL—Each Vu-Pak contains one coupon. 50 Coupons enable you to get
Pyramid's Capac-0-mat at big, big savings.

See your authorized Pyramid Distributor for your Capac-o-mat and quality
Pyramid capacitors.

PYRAMID ELECTIiiC COMPANY

DISTRIBUTOR DIVISION: UNION CITY, NEW JERSEY
Factories: Gastonia, North Carolina » Darlington, South Carolina « In Canada: Wm.
Cohen, Ltd., 8900 Tanguay St., Montreal o Export: Morhan Exporting Co., 485 Broadway,
New York 13, N. Y.
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The
Electronic
Scanner

Hats Off to TRT

In line with their plans ‘to further develop the skills of the
Individual Technician through planned educational programs
and special training sessions,” the Television and Radio Tech-
nicians of Kansas City (Mo.) recently sponsored an 8-hour “TV
License Refresher Course” for both members and non-members
of the association. During the latter part of March, one-hour
sessions were conducted on color TV, hi-fi (including tape re-
corders and changers), transistors, and AM-FM radio. Another
session was devoted to the new Kansas City license law, and
three hours to black-and-white TV servicing. Good going, men.
This sort of training should be industry-wide.
No Haystack Problem for These Needles

Realizing that many people are somewhat in the dark regard-
ing the choice of replacement phono needles, Duotone has pub-
lished a booklet you can distribute to your customers. The
subjects it covers are how to buy a diamond needle, how to
know when a needle is worn, how to identify the needle being
used, and how to replace a worn needle,

You, Too, Can Be Elected

Sylvania Electronic Tube Div. has published a 50- -page
“Presidential Convention and Election Handbook” for distribu-
tion to the public—compliments of Sylvania Independent
Service-Dealers. In addition to including just about everything
your customers would want to know about the conventions,
and about the “key” men in the upcoming presidential cam-
paigns, special messages in the center and on the back cover of
the booklet suggest “electing” the independent radio-TV service-
man (who puts his own name on the front cover) for the job of
handling radio and TV troubles. A nice good will builder.

Kit Makes Hit at Crack of Bat

As part of their series of 50th anniversary promotions,
Cornell-Dubilier is conducting a contest which ties in with the
introduction of a compact kit of molded Mylar capacitors.
Timed to coincide with the start of the baseball season, the
$6.87 *“Hit Kit” contains 35 capacitors in the seven most popu-
lar values—as well as contest details, entry blank, and a news-
paper mat carrying the baseball theme. The contest involves
picking the teams who will lead each league at the end of the
1960 season, Sounds like fun!

No Captive Service

Company policy regarding participation of General Electric
Co. in television service was clarified in a recent statement
issued by Steven R. Mihalic, Product Service Manager for the
television receiver department. “We have every intention of
providing all possible aid toward maintaining the vitality of
independent service organizations. Television receiver servicing
traditionally has been done primarily by independent servicers,
and this fact is recognized by the newly issued company-wide
policy statement.”

Electronic ‘’Brain’’ Controls Mechanical ''Brawn’’

A 23-ounce, hand-held portable garage-door operating device
was adapted to control a 25-ton bulldozer during the ground-
breaking ceremonies for Delco Radio’s new engineering build-
ing in Kokomo, The transistorized transmitter, measuring only
1 1/2” x 2” x 6", sent out 5- to 10-kc signals to start and stop
the giant bulldozer in both forward and reverse directions.

50 Million Miles on Batteries

Did’ja ever think you'd see the day when a battery-powered
radio transmitter would send radiated signals a distance of 50
million miles? Well it's being done! The Pioneer V, a 26”
sphere now orbiting around the sun, contains a 150-watt trans-
mitter which is powered by a storage bank of 28 rechargeable
nickel-cadmium type battery cells made by Sonotone. In the
Pioneer V, 4800 solar converters obtain sufficient energy from
the sun’s rays to recharge the batteries. The recharging period
takes about five hours, broadcasts last for five minutes.



Here is the new Standard Coil Tuner
Replacement and Repair P:ogram that
enables you to offer better service to your
customers at greater profit. Now Standard
Coil Products provides the tools that will
enable you to cash in on the profitable
tuner repair and replacement market.

TUNER REPLACEMENT LISTING IN SAMS PHOTOFACT

Starting in January, Standard Coil tuner
replacement listings will appear in all Sams TV
Photofact. Tuner replacement infoarmation will
be right at your finger tips. Standard Colil is the
only manufacturer ever to provide this service.

NEW TV TUNER REPLACEMENT GUIDE

Lists original equipment TV tuners with the
Standard Coil equivalent replacement

for each. Also includes major mechanical
replacement parts for all Standard Coil Tuners
—those used in original equipment as well

as the universal replacement. Eliminates all
guesswork—minimizes your tunér repair and
replacement problems.

48 HOUR FACTORY GUARANTEED REPAIR SERVICE

factory guaranteed repairs —on a 48 hour in-plant cycle!
All repaired tuners carry a six month warranty on
defective workmanship and parts failure (excluding

tubes). Gives you more time for additional

service calls—promptly returns your customer’s set

to like new operating condition.

DEFECTIVE TUNER TRADE-IN ALLOWANCE

Tuners which can not be repaired can be traded in
against a new replacement tuner which carries a
full twelve month factory guaranﬁee. See your
Standard Coil Distributor for complete details on
how trade-ins can increase your tuner sales

and profits—create greater customer isatisfaction.

JUMP ON THE STANDARD COIL PROFIT WAGON TODAY!

For additional details, see your authorized
Standard Coil Distributor or write to:

SHauvaoar A

Coil Products Co., Inc.
2085 North Hawthorne Avenue, Melrose Park, Illinois
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They all sound
better, longer.
with Mallory

Choose any of today's stylish, compact transistor radios . . .

and you'l( enjoy a wonderful world of sound wherever

you go.

But remember . - . there's a big differance in the batteries

you can put in your transistor radio. T y}:t the most enjoy-

ment from your set, hesuretounse Malloty Mercury Batteries.

Thene remarkable energy packages developed by Mallory

give vou extra value:

« Sevsral times longer life than ordinery batteries

» Stoady, full strength powaer month after month . . . 1O
gradual fading.

+ No danger of teaking OF damage to your radio.

« No loas of power when your radio idle.

No wonder teading radin manufactu-ers recommend them!

Always ask for AMallory Mereury Batterics. A dealer near

you has them in sizes to fit alt populag transistor radios.

New folder tells you how to gel the beet Lestening pleasure from
your transirior radia. Write 10348 fur your copy-

1 Canads, Milives Haters Lompany f Concede. Liomsind, Toremni 18, Qotursn

Mallory Bnttery Company, Clavelsnad 7, Ohio
u divisinn of
P.RMALLORY &
1 gy

L
¥  ©

Battery systams for heoring aids, Hashtights, cordiens
clocks, lanteras, instrumaents, mifitary etectronics.

ADVERTISED IN

LIFE




service profits

with Mallory Mercury Radio Batteries
...fast selling...high profit per sale

The 30 million portable radios in use today represent a giant service market for
$40 million yearly sales in battery replacement. And it’s growing by leaps and
bounds . . . over 10 million transistor portables being used now, and 8 million more
forecast for this year.

Here’s how you can get your share of this booming business. It’s the Mallory
1960 Radio Battery Program, that puts you on top of the market with—

A really different battery . . . the Mallory Mercury Battery . .. that gives
unequalled customer satisfaction.

Powerful consumer advertising . . . reaching 32 million readers of LIFE, 10
million readers of TIME.

High profit per sale . . . each battery brings you several times as much profit as an
ordinary battery.

No 'dead’” inventory . . . unique Mallory Mercury Batteries stay fresh on
your shelf.

The only complete line of batteries for all portable radios.

MALLORY SATTERIES FOR TRANSISTOR g
q AND PORTABLE RADIOS

NEW BATTERY CATALOG A BATTERY SALESMAN SITTING ON CONSUMER FOLDER
NTER
Complete line of Mallory Mercury and YOUR cou Colorful folder tells your customer how to "Get
Zinc-Carbon Batteries . . . sizes, weights, New counter dispenser gives you a line of More FUN'" from his transistof radio with
applications. Mallory Mercury Batteries in popular sizes to Mallory Mercury Batteries.
fit all transistor radios . . . and zinc-carbon

batteries for other portable radios.

Distributor Division
Indianapolis 6, Indiana

Cash in on the big profits. Write us, or
ask your Mallory distributor about
Mallory’s 1960 Radio Battery Merchan-
dising Program . . . and stock a full line of
fast-moving, big-selling Mallory Batteries,
for the sales that go hand-in-hand with
your portable radio service.

'P.R.MALLORY & CO.Inc.|

MALLOR
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Lots of people, people who tuy them us well as sell them,
still judge a speaker by the weight of its magnet. *“The heavier
the magnet, the better the speaker,” so the old rule of thumb
goes. And when speakers were all pretty much alike, that was
probably us good a way as any to grade them,

But speakers, like everything else in electronics, have
changed enormously over the past few years. Magnet manu-
facturers know so much more today about making magnets.
The magnets used by Delco have more highly oriented grain
structures. They’re premium grade, more efticient.

And Delco has improved every other speaker part— from
basket to gasket, voice coil to cone. All these parts are now
made with new, stronger materials. They work better together.
They stand up longer. And Delco Radio’s precision engineering

24 PF REPORTER/May, 1960

makes possible better magnetic circuits. The result is a greater
range of rich, deep, distortion-free sound-—sound that you
once could ger only from more expensive speakers with far
heavier magnets.
Delco Radio sells speakers by the sound instead of by the
pound. May we suggest you contuct your Distributor soon.
Here’s why Delce speakers give more sound per pound:
Quality cantrolled premium magnets « Efficient pot design
provides extremely short magnetic path with minimum mag-
netic air gap to minimize stray flux - High quality steel in
magnefic circuit « Exacting ratio of cross section area of mag-
netic air gap to length of air gap gives optimum energy from
magnet « Precision manufacture and assembly o parts make
possible greater efficiency from magnetic circuit.




Delco gives you a complete line of Hi-Fi
speakers. [llustration A is the 8” Model No.
8007. It offers the most highs, the most lows,
the most watts in a medium-priced speaker.
Designed for replacement use and high
fidelity audio systems.

Delco’s most popular auto radio speakers: (B)—Model
No. 6112, 6" x 9”7, and (C)—Model No. 6109, Delco’s
exclusive 4” x 10”. All Delco auto radio speakers are life
tested to perform under severest climatic conditions. All,
including our full line of rear seat speakers, are equipped
with quality controlled, premium Alnico magnels.

[DELCO
RADIO

Division of General Motors
Kokome, Indiana

Delco speakers, transistors, trans-
formers and other d‘arls for radios,
television and Hi-Fi are available every-
where through Delco
Electronic Distribu-

tors associated with
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Fig. 1. With no raster, make certain of
HV by drawing an arc from the source.

When summoned to patch up a
television receiver with no light on
the screen and normal sound, you
usually look for loss of high voltage
—but what do you do when you
find HV present? From all indica-
tions, a number of technicians are
having trouble formulating a sys-
tematic isolation procedure to cope
with this not-so-uncommon prob-
lem.

Even the old-timer may have
some difticulty pinning down the
cause of this symptom if he doesn’t
know where to begin or what to
look for. Ask yourself these ques-
tions: How do I isolate this trou-
ble? Is it possible to repair the set
in the home? Could I even give the
customer an estimate on such a job?
(It might be a $55 picture tube or
a 20c capacitor!) Look for the an-

Porsmm‘lz el '
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’ 800ST
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swers to these questions as you read
on.
Checking HV

When the raster is gone, but you
think high voltage is present, make
sure there’s enough of the right kind
of voltage before turning your at-
tentions to other possibilities. This
you can determine only by using
the proper troubleshooting tech-
nique. An ideal method would be
to measure the potential at the
high-voltage anode of the picture
tube; this could be done by use of
a high-voltage probe in conjunction
with an ordinary service voltmeter.

Normal high voltage in modern
receivers may range from 9 to 20
kv, depending largely on the size
of the picture tube; the average will
be in the neighborhood of 15 kv
(for 217 receivers) and somewhat
less for smaller portables. Although
this order of voltage is prescribed,
many sets can still operate with as
low as 6 kv on the second anode.
By operate, 1 mean that visible light
will be produced on the CRT, even
thought it may not fill the entire
screen or be bright enough for nor-
mal viewing.

When checking for high voltage
in the customer’s home, most of us
rely on a simple arcing test of some

LU o)
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Fig. 2. Do you know the typical operating voltages from these CRT circuits?
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sort. Many prefer to disconnect the
anode lead and bring the end con-
nector in close proximity to the
chassis. With adequate high volt-
age, a straight bluish-white arc,
ranging in length from 2" to 17
and accompanied by a sharp crack,
should result from this test (see
Fig. 1). However, this little trick
may mislead you into thinking that
high voltage is inadequate in some
sets, especially those of older vin-
tage. With the the anode lead dis-
connected from the CRT, you may
discover more of a curved bluish-
red arc resembling the RF normally
found on the plate cap of the high-
voltage rectifier. If you do, don’t
jump to conclusions — merely con-
nect the lead back on the tube and
check for an arc to chassis, using
some sort of tool with an insulated
handle. If high voltage is up to
snuff, you should obtain a good DC
arc. This condition often occurs
when the filter capacitance provided
by the aquadag coatings of the CRT
is removed from the high-voltage
output circuit.

High voltage of only 6 kv can
produce what might appear to be
a snappy arc, but generally the arc
gap will be no longer than %2, If
a check of high voltage indicates
that the potential is too low to pro-
duce light on the screen, one should
naturally troubleshoot the horizon-
tal sweep and high-voltage circuits.
The lack of voltage could be due
to a defective high-voltage filter
capacitor or resistor, an open yoke
or yoke-return capacitor, a leaky
boost filter or AFC feedback capac-
itor, a faulty component in the cath-
ode or screen-grid circuit of the
output stage, or merely insufficient
drive signal from the horizontal
oscillator.

« Please turn to page 95
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through fifty years of specialization in this field.

DMATIC
A modern tube ¢ for modern ‘“'lbe[
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HIGH-SPEED CAR
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MODEL 121
$329.50 NET

LAB-ACCURATE CARDMATIC

For fast, accurate and complete
testing of complex industrial elec-
tronic tubes, including VR and
computer tubes. .. patented Card
Reader Mechanism permits over
10 trillion switching circuits...can
program special tube tests at any
point on characteristic curve.

MODEL 123A $530.00 NET
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LOW-COST DYNAMIC
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Tube and transistor-diode
tester ...new leakage and
shorts test and new grid cuf-
rent (gas) test feature...low
in cost, this tester features the
famous Hickok Mutual Con-
ductance Circuit. Lowest cost
tester in, its completeness and
accuracy range.

MODEL 800
$169.50 NET

THE HICKOK ELECTRICAL INSTRUMENT (CO.

...WORLD LEADER IN
ELECTRONIC TEST EQUIPMENT

The. unexce}led quality, accuracy and dependability of Hickok electronic test
equipment is recognized the world over...a reputation that has been earned
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Fig. 1.

What happens to TV-set per-
formance when a component in the
horizontal deflection system changes
value? How can a faulty component
be located most quickly? Why do
circuit changes produce the effects
they do? Knowing the answers to
these questions can save you end-
less hours of troubleshooting time.

One good way to tind out exactly
how component faults reveal them-
selves in waveforms, voltage read-
ings, and picture symptoms is to
make a thorough component-by-
component analysis of the horizon-
i

ey b d

(A) Distorted right cdge of raster.

A component-by-component analysis of
the horizontal output, damper, flyback, and yoke
circuits, with operating theory and troubleshooting tips.
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tal. deflection system used in one
of the newest 110° receivers (see
Fig. 1). Even though the operating
conditions and test measurements
won’t correspond exactly to those
in other sets, a complete under-
standing of this one circuit will
better equip you to analyze any
horizontal sweep system vou may
encounter.

In this discussion, it will be pre-
supposed that the remainder of the
set is operating properly, and that
the output waveform (WI1) of the
horizontal oscillator and discharge

(B) Flattened positive peaks in W2,

Horizontal output, damper, and high-voltage circuits of 110° set.

circuit is of correct amplitude and
frequency. We can then turn our
full attention to finding out how
the individual components in the
horizontal deflection systems work
together to produce a linear scan.

Output Grid

The first components to be con-
sidered are those in the grid circuit
of horizontal output tube V9. One
of the more common troubles in
this network is a leaky condition in
C55. This fault establishes a DC
leakage path from the grid to

(C) Yoke-current waveform distortion.

Fig. 2. Photos showing picture and waveform distortions resulting from leakage in C55.
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by Joe A. Groves

B4 through the horizontal-oscilla-
tor plate circuit, thereby reducing
the negative voltage on the grid.
The extreme right side of the raster
then becomes flattened, and a slight
foldover is likely to become evident
as a bright line along the right edge
of the raster (see Fig. 2A).

To see why this specific symptom
is produced, let’s examine one typi-
cal case where C55 became leaky
enough to produce an ohmmeter
reading of 1 megohm across the
capacitor’s terminals. The DC grid
voltage shifted from -30 to -23
volts, and the peak-to-peak ampli-
tude of W2 was reduced from 135
to 120 volts. Fig. 2B explains what
happened to the other 15 volts;
note that the positive peaks of the
waveform are abnormally flattened.
This observation indicated that the
output tube was being driven into
saturation more heavily than usual
near the end of each horizontal
scanning cycle. Consequently, the
yoke-current waveform W6 did not
remain linear, but fell off abnor-
mally as it approached the positive
peak of each cycle (see Fig. 2C).
This means the yoke was receiving
insufficient sweep energy to drive
the electron beam to the extreme
right side of the screen. (Note: W6
was obtained by connecting a 10-
ohm resistor in series with the “low-
side” lead of the deflection yoke—
see dotted-in component in Fig. 1
and then connecting the scope
directly across this resistor.)

W2, at the grid of V9, is nor-
mally somewhat lower in amplitude
than input waveform WI, due to

(A) Dim, badly-distorted raster.

Fig. 3. Distorted W2 (120V p-p) re-

sulting from increase in value of C56.

(A) Sharper positive peaks in W2.

ORIZONTAL SWEEPS

Fig. 5. Signal developed dn screen of
V9 when bypass capacitor. C57 opens.

=4

(B) Drive line and compression.

Fig. 4. Results when R91 equals 2 meg.

AC voltage division across CS5 and
C56. Altering the capacitance ratio
between these two units will affect
the amplitude of W2. Many sets,
especially those of older vintage,
have a trimmer in place of C55 or
C56 so that W2’s amplitude can be
varied to suit the drive-signal re-
quirements of individual receivers.
Leakage, or a change in value, in
a fixed capacitor can likewise affect
W2—but not to advantage!

When C55 is reduced to half its
original capacitance (approximately
0022 mfd), W2 still retains its
characteristic shape, but it decreases
in amplitude to about 125 volts.
This causes the output stage to
develop less grid-leak bias, and a
slight (but noticeable) decrease in
negative DC grid voltage is ob-

(B) Ripple in drive signal W2.

served. The right side of the raster
may be slightly compressed, though
probably not as much asiin Fig. 2A.
Excessive capacitance in C55 has
the effect of increasing the ampli-
tude of W2. This usual'y produces
less noticeable symptoms than a
decrease in drive-signal amplitude,
since only a slight overscan results.
The grid waveform W2 does not
change in shape, but increases in
peak-to-peak height. This stronger
signal produces more grid-leak bias,
so the grid voltage becomes a few
volts more negative than normal.
A change in value of capacitor
C56 will also provide some change
in the circuit’s operation. If it be-
comes leaky, it has the same eflect
as shunting a resistor pcross R91

= Please turn to page 88

(C) Ripple in screen waveform W3.

Fig. 6. Open boost capacitor may produce these symptoms in some TV sets.
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\ Servicing NEW DESIGNS . .

. by Thomas A. Lesh

PAINTED CIRCUITS

Several TV manufacturers have
taken action to ease the service-
man’s task of circuit-tracing on
printed wiring boards. All their ef-
forts are based on one simple, but
ingenious, idea: Why not put ser-
vice information directly on the
board? Thus, many of the chassis
used in 1960-model sets have pat-
terns of lines and symbols marked
in brightly-colored paint or ink to
help the serviceman find his way.

Each manufacturer has his own
distinctive approach to this “painted
circuit” technique. Which system
suits you best? To help you answer
this question for yourself, we have
compiled a group of sample illus-
trations covering a half-dozen dif-
ferent types of painted -circuits.
Wherever practical, we have given
you a chance to try out the various
new systems without budging from
your armchair.

The Problem

Before finding out how to trace
painted circuits, let's see why they
came into being. Here’s the key to
the situation: Many servicemen are
accustomed to relying quite heavily
on their ability to trace through ac-
tual circuitry for speedy location of
components and test points. They
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find it helpful to refer to service
data from time to time, but they
are hampered in troubleshooting if
they have to stop and mentally
“cross-reference” the actual chassis
layout with schematic information
and pictorial wiring diagrams at
every step of the way. Therefore,
even though elaborate service man-
uals have been provided for TV
sets with printed wiring, a large
number of servicemen have re-
mained reluctant to work on sets
with this type of construction.
There’s been no way of getting
around the fact that most printed
boards have the components on one
side and the foil conductors on the
other. Even under the best. condi-
tions, circuit-tracing has been an
awkward process involving a great
deal of back-and-forth neck-craning
—unless the serviceman uses the
arrangement portrayed on our Jan-
uary cover, with a light shining
through the board from the op-
posite side.

To get away from this problem,
most of the new painted-circuit sys-
tems are aimed at placing all neces-
sary service information on just one
side of the board. A couple of them
do require the serviceman to refer

to both sides, but the set designers

FROM TERM MAL |
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have taken special pains to make
both sides of the board readily ac-
cessible in these cases.

Exactly what do we mean by
“accessible”? Should a receiver be
designed so that almost any part can
be replaced without removing the
chassis from the cabinet? Or should
the designer’s primary goal be ease
in replacing all components, re-
gardless of whether or not the chas-
sis must be pulled to accomplish a
specific job? These two aims are
somewhat contradictory, and some
sort of compromise must be made
every time a new chassis is de-
signed. Therefore, every set maker
has his own preferred approach to
the ideal of “accessible” TV cir-
cuitry.

Speaking of compromises—what
items of information should be in-
cluded in painted circuit data? The
space on a printed wiring board is
limited, but the manufacturer’s
ingenuity is not! One basic idea has
thus led to the interesting variety
of troubleshooting aids described
on these pages.

The Solutions
Of the painted circuits which
have appeared thus far, two systems
utilize the wiring side of the board;
four others use the component side;
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6LGT

WIRE CONREET 0N T
HORIT HOLE CONTROL

FL

oo 1w

facilitate circuit-tracing from conductor side.




New Aids to

Troubleshooting

and still another system makes
equal use of both sides.
Westinghouse

One large, horizontally-mounted
printed board contains most of the
circuitry in 217 Westinghouse sets.
The entire chassis, CRT and all, can
be pulled out of the cabinet and
propped up on the bench to furnish
access to both sides of the board.
However, work can be done most
conveniently on the bottom (wir-
ing) side, so the service information
is applied to this surface. Bright yel-
low schematic symbols indicate the
exact positions of all components on
the opposite side of the board. The
values of resistors and capacitors
are placed next to the appropriate
symbols, while the manufacturer’s
part numbers are given for tubes,
coils, and other components. All
tube-socket pin connections are des-
ignated by letter symbols, such as
P2 (plate of second tube section)
or KT (cathode of triode section).
Yellow circles or dashed-line rec-
tangles enclose all terminals be-
longing to multi-lug components
(except tube sockets). The con-
ductor strips, incidentally, are over-
printed in dark green to make the

yellow lettering stand out more

clearly.
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Try putting this See-Matic sys-
tem to use by tracing the horizontal
multivibrator circuit in Fig. 1. See
if you can spot the symbol for every
component shown in the schematic.
It’s best to start tracing from some
easily-established point such as P1
(pin 6) of the tube.

Emerson

Several models introduced this
spring incorporate a printed wiring
board having service information
painted in white on the conductor
side (Fig. 2). In addition, the serial
numbers of all parts are labeled in
black on the component side. As
shown in Fig. 3, these sets employ
a two-part chassis; a convention-
ally-wired section is bolted to the
floor of the cabinet, and a printed-
board section is mounted on the
left wall (as seen from the rear).
For bench servicing, the serviceman
can unfasten the latter unit and lift
it completely out of the cabinet. The
interconnecting leads are of ample
iength to allow operation of the set
in this position.

The wiring side of the printed
board is covered with a sheet of
fiber insulating material, which can
be removed by prying loose several
snap fasteners. The white markings

thus uncovered include tube-pin
[CR%
O -
3R57 ca
& i Ks ¢
Cc42 ~
PIN 6
3 ll TTR%
0
T
\VN

and test-point information in white.

Fig. 3. Set can be operated with ver-

tical chassis removed from cabinet.

designations (note code in Fig. 2),
alignment points, B-+ sburces, con-
trol connections, and rglated infor-
mation. Each tube-socket location
is labeled with the type number and
circuit function of the tube, in ad-
dition to the letter symbols for in-
dividual pins. Numbers, from F1 to
F11 indicate points of successively
higher potential in the series fila-
ment string. Notice the wide foil
strips with an etched-in pattern of
spots, these represent common
ground. For simplicity’s sake, no
further circuit-tracing information
is provided. However, the service-
man can follow the c¢ircuit paths
with minimum trouble by propping
the board up on the bgnch to per-
mit close examination of both sides.

+ Please turn to page 92

Fig. 4. Lines on Philco board show exact paths of foil conductors between components. Many tie points are named.
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Sales, installation, and service of intercommunications
systems are logical business enterprises for radio and TV
servicemen. To help you keep abreast of this rapidly-growing
field, this photo feature describes some of the latest
equipment available and how it's used.

Simplest of all is the two-station wired system,
which provides constant listening at the

master and permits the remote to be called
from the master. This Webster WC-2 “Comette”

unit goes one step further, permitting the
remote to either call in or be monitored.
Easy to install and economically priced, this
system is often used in homes and small
businesses.

even be in different buildings (house and
garage, for example) as long as both are
served by the same power-line transformer,

Versatility and portability are the features
offered by “wireless” units that plug in
anywhere. This Vocaline system depends
on the power wiring to carry the signals
between stations, and is thus ideally suited
for both home and office use. The units can

eview O

32

The secret of power-line system operation lies in the oscillator
coil. Each unit of the system is a master station in the sense
that all have an oscillator and modulator for transmitting,
and an RF section, detector, and audio section for receiving.
In the TALK position, the oscillator provides an RF carrier
which is audio-modulated, then capacitively coupled to the
power line. The carrier can be picked up by any other unit
connected on the same line, and be detected and amplified.
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Completely built-in systems, such as those available from

Fanon, provide radio listening and door answering as well
as complete intercom coverage. These are being installed
during the construction of many new homes. Some systems
verge on complete sound installations (such as a school
might have), providing AM-FM radio, stereo phono, door
answering, patio service, and complete intercommunications
throughout the home.
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More and more, people in business and industry are

becoming aware of the usefulness of intercoms like these
by Challenger and Talk-A-Phone. Systems can be either simple
or complex. They can consist of only one master and one
remote, one master and several remotes, or multiple masters
intermixed with various numbers of remotes. They can include
paging, conference (three or more stations all able to both
listen and talk), selective calling (where two stations can
talk without being heard by the rest of the stations), or
just about anything else needed to meet the requirements.

Wired systems like this Talk-A-Phone
T-LS-10 usually provide the best service

in commercial applications where power
lines are heavily loaded and noisy,

or supplied from several different
transformers. Although the interconnecting
wiring may become complex in larger
systems, the heart of the system is still

a simple audio amplifier chossis. Complex
switching circuits are somewhat difficult
to trace, but their only purpose is to
switch speakers from input to output.

Telephone intercom systems provide maximum privacy, and

can also be used in conference setups. Each statioh is a
small PBX, able to select who receives the call. Mast of these
systems have a single supply to power the system and the buzzer.
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COMPLETE,
PORTABLE TUBE TESTER

Provides 3 important tests: amplifier types
tested for gain by Dynamic Mutual Conduc-
tance method—npower types tested for cathode
current by Cathode Emission method—all
types tested for shorts and grid error by Grid
Circuit 'Test developed and patented by Seco.
Dynamic Mutual Conductance Tlest pre-wired
for fast set-up. Cathode Emission Test done
by free point pin-selector method—will not be
obsoleted. Self-contained in portable case.

MODEL 107—Wired and factory tested . . ., . . $139.50 NET

NEW! LOW-COST GRID CIRCUIT
AND TUBE MERIT TESTER

Designed expressly for TV servicing—easy to
set-up and simple to use, a highly accurate
professional tester! Complete coverage of all
modern TV tube types as well as all heater
type radio tubes including hybrid types, using
only 5 sockets. Incorporates patented Seco
Grid Circuit Test plus reliable Cathode Emis-
sion test also checks filament continuity and
provides open element test. One easy-to-read
meter. Two-stage DC amplifier isolates meter
from tube under test to protect meter—pro-
vides a wide range of load currents and test
conditions. Complete in a poriable carrying
case, with pin straighteners, and index-chart
for quick set-up data.

MODEL 78—Wired and factory tested . . . . . . $69.50 NET

NEW! DYNAMIC
TRANSISTOR
CHECKER ‘s

il

This low-cost transistor checker safely tests
PNP and NPN transistors either “in or out”
of circuit. Covers wide range of types: small
signal including “'drift” types, medium power;
and power types. Provides positive check for
“opens,” shorts, and gain—condition indi-
cated by means of a visual indicator plus jacks
for meter or scope. Also provides GO-NO-GO
test at practical currents—and permits match-
ing of similar types. Will not bhe obsoleted—
no set-up or roll charts required! Compact,
lightweight, complete, and ready-to-use.

MODEL 100—Wired and factory tested . . ., . . . $19.95 NET

Sold only
through Electronic [kt i
Parts Distributors it
SECO MANUFACTURING |
L) b2 5015 Penn Avenue South, Minneapolis, Minnesota |
PF-5 |
NAME

ADDRESS

ClIT7Y___ ZONE___STATE

2 ¥
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Spring Cleanup. Nothing is
more degrading to a service es-
tablishment than a dirty, unkempt
appearance. Perpetually clean, un-
faded, and well-arranged displays go
along with proper lighting and good
outside appearance in doing a con-
tinuous selling job. Is your shop ad-
vertising you—or your competitor?
Follow the tip of the smart house-
wife who, although keeping her
home neat-looking all of the time,
still sets aside a time each year for
spring housecleaning. Take all those
things off the shelf, clean them (and
the shelf, too) and replace them in
an orderly arrangement. It’s time,
also, to clean (or paint) those walls,
clean the light fixtures, and perk up
the shop’s outside appearance. Make
your establishment sparkle. While
you’re at it, don’t forget that your
service trucks are merely extensions
of your front door. Perhaps a polish
job, or a “redo” of the signs they
carry, will supply the added touch
they need to speak well of you.
Business is highly competitive. If
your entire business isn’t a shining
example of your abilities, perhaps
your competition will look better in
the eyes of prospective customers.

Weed Files. Spring is also a
good time to weed out your direct
mail file. An up-to-date customer
list can make the difference between
success and failure of a direct mail
campaign. Sort the cards, plates, or
whatever you use, to be sure the
people still live in your service area.
This can be done by checking names
and addresses in a current directory
(mail or phone), thus giving you the
assurance that most of the mailing
pieces will not end up in the “dead-
letter” office.

A personal note from you regard-
ing the time elapsed since you re-
placed the filter, or installed a new
flyback, etc., will indicate your inti-
mate interest in customer satisfac-
tion. If this is impractical, a form

letter or ““Let’s renew acquaintances”
piece may be just the reminder some
people need to call for service. Be
sure to mention your full range of
services: Radio, TV, hi-fi, antennas,
etc. They surely require your service
for something. Don't you have a
radio or something in your home
that needs service?

Like Contracts? Here’s an idea
for taking care of those “‘sound
only” jobs you can’t repair in the
field, but hate to pull in for shop
service. Rather than saying the set
needs a shop repair which will run
from $20 to $30, suggest a general
overhaul. For a set in reasonably
good shape, you can offer the re-
quired service work with a I-year
warranty on zll parts except the pic-
ture tube and a 90-day labor guar-
antee for about $35. For $60 you
could offer a complete I-year guar-
antee and come out okay. Giving the
customer three options helps over-
come resistance to the high cost of
his immediate service requirements.
If one of the service-contract options
is taken, you’ll have sufficient leeway
to put the set into really good shape,
and lessen the possibilities of having
to service it again during the con-
tract period.

An additional benefit is the possi-
bility you have of renewing the con-
tract, allowing you to further build
customer good will and plan for
growth of your loyal customer list.

Attention shop owners! An incen-
tive of a dollar or two commission
to your outside servicemen is a good
way to get them to boost your plans
—in addition to improving their “in-
home manners!”

Wield the Weld. Literal trans-
lation—apply psychology to tighten
the bond between yourself and your
customer. Translation of “psychol-
ogy ’—try to encourage a favorable
mental attitude on the customer’s




Now-more profit from a single sale
...than 20 pairs of single-life “D” cells pay you!

=
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t£at%: SONOTONE Rechargeable
Flashlight Battery Cartridge

e A new, multi-use adaptation of the patented Sonotone sintered-

HUTY

SOonoTOo NE plate, nickel-cadmium battery used in space missiles and jets.
RECHARGEABL g e Gives at least 3 hours of strong, continuous light from a single

"UGHT Barrepy

charge with PR-6 bulb—or 1% hours with full-powered PR-2 bulb.
o Dependable in extreme temperature and weather conditions.
e Can be recharged hundreds of times at about Y4 ¢ per charge.
e Sturdy, leakproof construction — aluminum jacket — electrically
B shockproof.
and plug overnight intoany ¢ Fyll-year guarantee under heavy industrial use —backed by Sono-

110-120-volt AC outlet. X ; . b . ;
tone’s leadership of over 30 years in precision engineering and

service.

c
So n oto n e®§_ A completely new concept in long-life flashlight power! Replaces and

outmedes any two “D” cells, for any purpose, in end-to-end use. Recharge-
able overnight simply by plugging into any 110-120-volt AC outlet. Gives
users a lifetime of service —gives you more profit than you make from
Leading makers of fine transisior hearing aids,  ge]ling 20 pairs of industrial “D” cells! Retail price, Model FC-3, $9.95.
ceramic phonograph cartridges, speakers, (Also Standard Model FC-2 for home use—light lasts at least 1%z hours

microphones, electronic tubes, sintered-plate, A 8 8
nickel-cadmium batteries. with PR-6 bulb — $7.95 retail.) Order from your supplier now.

Bottery Division, Dept. C10-50
ELMSFORD, NEW YORK
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A rewarding future
awaits you—

if you increase

the scope of your

technical background

RIDER BOOKS

While radio and TV servicing offer a profitable
livelihood, there are many servicing opportunities
that promise an even more profitable future to the
service technician who expands his technical back-
ground. Rider offers here a series of books dedi-
cated to this task.

HOW TO USE METERS (2nd edition) by John F.
Rider & Sol D. Prensky Engineers, laboratory and
service-technicians—everyone who uses meters in
their daily work—will find this revised, expanded
and modernized version of the fabulously popular
original text absolutely indispensable.

Everything that is new in meter instrumenta-
tion will be found in this book. For example, in
addition to full coverage of the many types of
conventional d-c¢, high frequency a-c and modu-
lated type VTVM, the digital voltmeter is also
discussed in.full detail. Also covered are the ultra-
bigh impedance electrometer vacuum tube volt-
meter; transistor voltmeter and industrial trans-
ducers for voltmeters.

Explains in detail the construction and opera-
tion of all types of electrical meters to use for
making different kinds of measurements in elec-
tronic and electrical equipment and industrial
applications. Also explains how to make measure-
ments ... namely, where to connect the meters.
A section is devoted to multi-phase circuit
measurements. 3144, $3.50.

BASIC ULTRASONICS by Cyrus Glickstein. This
book utilizing the famous Rider ‘picture-book’
technique makes the subject of ultrasonies—the
new tool of industry—completely understandable.
#259, 1 vol. soft cover, $3.50, #259H cloth, $4.60.

BASICS OF FRACTIONAL HORSEPOWER MOTORS &
REPAIR by Gerald Schweitzer. Fractional horse-
power motors are used in—air conditioners, fans,
refrigerators, washing machines, dishwashers,
sewing machines, record changers, turntables,
power mowers, power tools, ete. You can learn the
theory of fractional horsepower motors rapidly
and easily from this ‘picture-book’ course. You ecan
readily apply this theory to servicing and main-
tenance as a money-making career. #236, $3.90,
#236H, cloth bound. $4.90.

the onswer to oll tube substitution problems

MASTER RECEIVING-PICTURE TUSE
SUBSTITUTION GUIDEBOOK hy 11, A. Middleton

The fabulously popular Receiving Tube Substitu-
tion Guidebook® nnd alt four supplements have been
reset, expanded and brought up to date in one
master book. The original Tube Substitution Guide-
books were considered the most handy and impor-
tant work books for technicians, engineers and
hobbyists---the new Master book, is even more
valuable. In one Master Book, that is easy to use,
the entire range of all radio and television receiv-
ing and picture tubes and their substitutions are
at your fingertips. #241--8%47 x 117, only $7.45.

For those who have the original RECEIVING TUBE
SUBSTITUTION GUIDE and its SUPPLEMENTS —

RECEIVING TUBE SUBSTITUTION GUIDEBOOK —
FOURTH SUPPLEMENY by H. A. Middleton. Con-
tains the latest receiving tube and picture tube
substitutions. #139-4, $1.35.

READ THESE IMPORTANT TEXTS

R-L-C COMPONENTS HANDBOOK by David
Mark, #2217, $3.50.
FUNDAMENTALS OF TRANSISTORS (2nd ed.)
by Leonard M. Krugman, P.E. #160. $3.50.
PRINCIPLES OF TRANSISTOR CIRCUITS by
S. W. Amos, B.Sc., #241, $3.90.
BASICS OF DIGITAL COMPUTERS (Picture
Book Course) by John S. Murphy, #196, 3
vols., soft cover, $8.40; #196-H, cloth, $9.50.
METALLIC RECTIFIERS & CRYSTAL DIODES by
Theodore Conti, 3213, $2.9S.
PHOTOTUBES (Electronic Technology Series)
3#166-33, $1.80 by Alex. Schure, Ph.D.
GAS TUBES (Electronic Technology Series)
#166-24, $1.80 by Alex, Schure, Ph.D.

At your jobber or bookstore, or order direct

JOHM F. RIDER PUBLISHER INC.
116 W, Lath 58, Wew Yark 11, N, ¥

.mt
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part so he’ll think you are tops! One
of the best ways to develop this feel-
ing is to set a specific time for a
service call, and then be there on
time. One of the main gripes the
pubilc has about service revolves
around the uncertainty of when the
serviceman will arrive.

If you run an efficient service
business, you have a reasonable idea
of the approximate time required for
each call. You also plan the routing
of your calls. Putting the two to-
gether, you should be able to tell
your customers approximately when
they can expect you. If your sched-
ule gets thrown for a loop (as it’s
sure to do at times), phone ahead
to explain that you will be late and
make a new appointment.

Try it! You'll be pleasantly sur-
prised at the good will it will build.

Objective Study. What is the
objective of your business? Servic-
ing for a profit, of course. But, have
you given -serious thought to how
you're going about it? Have you
established in your mind, and con-
verted into company policy, just
what services you should offer?
Have you given consideration to
what services are required in the
area you serve? A business enter-
prise which ignores these questions,
or one which doesn’t constantly
keep asking and answering these
questions, is doomed to mediocrity
or failure.

Remember when television came
along? Established radio service-
men gave a shrug of their shoulders,
decided they'd better learn how to
service TV sets, studied in their
spare time, and are now the “grand-
daddies” of this great TV servicing
industry. Since the first “million
year” of eleven short years ago, the
number of TV servicemen has
grown by the thousands. Many
shops came into existence with the
sole objective of servicing television.
Many of these are gone, many more
are departing, and even more are
struggling along blindly hoping for
that magical (and mythical) break
that will put them on top of the
world.

Business success has a very prac-
tical formula, not a magical one.
This formula is simply determining
the needs of the area in a certain
field of endeavor, and then fulfill-
ing these needs. This calls for an
objective study of the needs, and
then a very objective study of how
to best fulfill them. Some of the
questions which must be answered

are: How many TV’s are there in
the area? Home radios? Portables?
Auto redios? Phonographs? Hi-Fi
installations? Homes with inter-
coms? Businesses with intercoms?
Small industrial plants with elec-
tronic equipment? Businesses and
churches with sound installations?
How much new construction is
going on? Are they installing inter-
coms? TV antenna systems? Garage
door openers?

Are you offering the services re-
quired? Are you offering them
when they are required? What about
competition? Should you specialize?
Expand the services rendered? Alter
hours? What’s the correct answer
for your area?

There is far more to the opera-
tion of a successful business than
answering these questions, of course.
However, these basic questions
must be answered continuously.
Once answered, you’ll have a better
idea of how to make your service
enterprise profitable. As suggested
by some little signs we’ve seen
around, it’s up to you to “THIMK.”

Rattling Skeleton. The old
question about transistorized equip-
ment ultimately putting servicemen
out of business has cropped up
again. This is probably due to the
advent of transistorized TV’s—and
the expected release of even more
transistorized equipment in the near
future.

When the question first came up
a few years ago, absolutely nothing
was known about transistor life
expectancy (or that of associated
components). Since they theoreti-
cally never went bad, it was assumed
they might not. The reduced volt-
age and current requirements also
led some observers to believe that
associated components would never
go bad, either.

By now, however, we’ve lived
with transistors long enough to be-
come familiar with them. Thou-
sands, or, more likely, millions, of
transistors have been replaced. No
predictable cycle has emerged; they
just seem to go bad anytime. And
the associated components — they
keep going bad, too. It’s like the
bumblebee—according to all theory,
it just can’t fly but it does
anyway.

So, Mr. Skeleton, crawl back in
your hole. And you, Dad — go
ahead and teach Junior the busi-
ness. It’s just like taxes, destined
to go on forever.




...The exact words used by

TORRIE APPLIANCE CO.
Astoria, N. Y.

after testing the

belier? v/é

HEMBRANDT

ELECTRIC

TV GHOST ELIMINATOR

with built-in picture booster

Another RESEARCH FIRST from ALL-CHANNEL PRODUCTS CORP.

Here’s the secret: The “Rembrandt” rotates polar-
receiving pattern of the existing antenna and phases
the ground wave picked up through the electrical
system with the sky wave picked up by the antenna.

Not a cure-all...but, in 8 out of 10 locations, will
either completely or substantially eliminate all
ghosts! Works with any existing antenna: indoor,
outdoor, master or built-in!

SOLVES the #1 cause of TV customer complaints—
builds customer good will. Helps move TV Sets—
especially color!

SAVES “no charge” call-backs...gets the chronic
complainer “off your back.”

STEPS UP vour volume—opens old and new doors for
profitable summer business. An “add-on” sale to go
with every installation! Attaches in just 60 seconds!

See it demonstrated at the Chicago Paris Show
Booth 123

CALL YOUR DISTRIBUTOR TODAY —
OR MAIL THIS COUPON!

ALL-CHANNEL PRODUCTS CORP.
47.39 49th Street, Woodside 77, New York

o —

RETAIL,
Fair Traded
Individually Boxed
Mahogany Finish

U.S. Patented—
U.L. Approved

And here are other, actual, “on-the-scene’’ comments, made
"hefore’’ and "‘after,”’ by other TV servicemen and dealers
who had to be shown:

BEFORE TEST: "It looks to me like another Plug-in Antenna.”
AETER TEST: “Wow! This is for me...you should put a $12.95
selling price on it. In this area, they will pay anything to get a
decent picture.” Kenmar T.V., Bronx, N. Y.
BEFORE TEST: “Fellows—it’s electronically impossible.”

AFTER TEST: “Well, | guess ! don’t know what I’'m talking about—
I‘m going back to school " Pinehurst T.V., New York, N. Y.

BEFORE TEST: /It looks like another gimmick.”
AFTER TEST: “Will cause a boom in T.V. sales. | will sell one with
every set and antenna installation.”

Harvey Television Co., Astoria, N. Y.

BEFORE TEST: "Someone is always trying to beat the public. Where
do you guys get your guts?”’

AFTER TEST: "My apologies gentlemen. I’'m going fo take these
out on every one of my calls—it will save me a lot of no charge

call-backs.” Guardian Electronics, New York, N. Y.

Sold on Guaranteed Sale - —————— —_

ALL-CHANNEL PRODUCTS CORP. Dept. PFR
47-39 49th Street, Woodside 77, New York
I still don't believe it! You've got to convince me—send me

vour literature on the TV Ghost Eliminator and the name of
nearest distributor (with no obligation).

PO-5768

NAME
FIRM _

ADDRESS

ciy
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Mast Clamp Mount

If you should happen to find
yourself in need of a strap-type
electrolytic mounting bracket and
discover your supply exhausted, try
using an antenna-mast clamp as a
substitute. Drill a hole in the chas-
sis to accept a machine screw that
will fit the clamp.

Flux Prevents Frozen Lids

Much servicing time is wasted
trying to remove the frozen lids from
containers of varnish, dope, or serv-
ice cement. Once the lid is off, a
thin coating of soldering paste to the
threaded areas of the container and
lid will make it easy to open the
container the next time.

B

Smooth Ragged Chassis Edges

Coarse-grade emery cloth wrap-
ped around a cotter pin chucked in
your electric drill does a fast job
of removing ragged edges from a
metal chassis. Rough edges remain-
ing after hacksawing or drilling
should always be smoothed before
parts are mounted. Remember to
clean off emery dust to prevent pos-
sible future shorts or leakage.

38 PF REPORTER/May, 1960

Foam Protects Printed Boards

A small radio chassis with print-
ed wiring is easily damaged when
removed from case or cabinet.

Pieces of plastic foam or sponge
rubber will protect these relatively
fragile chassis when arranged for
testing, thereby preventing unneces-

sary trouble.

-

Large Clamps as Chassis Holder

When you want to clamp a small
chassis in a vertical position, a
Mueller #14-C clamp does the job
very well. These larger clamps also
come in handy for other jobs around
the bench — holding objects for
soldering, clamping cemented cab-
inets and recentered speaker cones,
and even as pliers for wing-nuts.

Plastic Spray Saves Diagram

Tube-placement  diagrams  on
chassis and cabinets can be kept
from deteriorating by spraying them
with clear plastic spray. Most dia-
grams turn brown with age and
eventually become unreadable or
crumble into pieces. The life of
such diagrams will be prolonged,
however, if they are treated with a
protective coating of the transpar-
ent spray.

I d

Fuse Clip Holds Chuck Key

A Y7 fuse-clip mounting at-
tached to the top of your elec-
tric drill with a self-tapping screw
makes a convenient holder for the
chuck key. Just snap the key into
the holder when it isn’t in use.

Soldering ’Pad’’ on Iron’s Cord

A 37 square piece of fiberboard,
faced with coarse sandpaper on one
side and asbestos on the other, will
eliminate many soldering headaches.
The sandpaper side is handy for
cleaning and brightening iron tips as
well as part leads. The asbestos side
keeps the hot iron, solder and parts
from scorching the bench. Also, the
asbestos doesn’t absorb heat, re-
sulting in better soldered joints.

iy
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Second Drill Handle

Drill and tap a hole in the top
of your electric drill case, chuck a
short length of threaded shaft (or
a stout headless screw) in the han-
dle of a removable-blade screw-
driver, and mount this in the tap-
ped hole. This second handle gives
you much better control and lever-
age for those really tough drilling
jobs.



To be introduced at the
Electronics Parts Distributors
Show, May 16-18, Chicago

For interiors only. This NEW Belden any room's decorative theme. Available i1
300-ohm lead-in cable, No. 8226, replcces  lengths of 25, 50, 75, and 100 feet. Pack-
unsightly lead-in cable in modern homes. aged in pancake coils for easy handling
Its neutral color harmonizes and blends into and display.

. Delivers stronger, clearer signal in a-eas of
Exclusive extreme salt spray, industrial contaminarion, rain,
PERMOHM?* and snow. Also improves fringe areas, UHF, ard

No. 8285 color TV reception. Available in packaged lengths
of 50, 75, and 100 feet.

e il

o [— e

STANDARD 300-OHM LINE ~ WELDOHM* 300-OHM LINE  CELLULINE* 300-OHM LINE STANDARD 72-OHM LINE  STANDARD 150-OHM LINE

— NO. 8225 Offers low —NO. 8230 24 times flex- —NO. 8275 Resists abrasion, —NO. 8222 Ffor use with —NO. 8224 For receiving
losses at high frequencies. life and 14 times break- sun, and wind. Provides all types of receiving an- antennas, makhing trans-
For use with TV and FM re- ing strength of ordinary strong UHF and VHF TV pic- tennas at high frequencies. formers, and experimental
ceiving antennas. 25-, 50-, lead-in. 25-, 50-, 75-, and tures. 50-, 75-, and 100-foot 100- and 500-foot spools. applications. 100- and 500-
75-, and 100-foot coils; 100-foot coils; 500- and coils; 500- and 1000-foot foot spools.
500- and 1000-foot spools. 1000-foot spools. spools.
Ask your CONVENIENTLY
*Belden Trademark and Belden jobber PACKAGED FOR
e ARl G5 WIREMAKER FOR INDUSTRY about this DISPLAY AND
SINCE 1902 tomplete line. HANDLING

CHICAGO

Power Supply Cords, Cord Sets and Portable Cordage ® Electrical Household Cords ® Magnet
Wire * Lead Wire ® Automotive Wire and Cable * Aircraft Wires ® Welding Cable

May, 1960/PF REPORTER 39



ShefeTath|-Fo-F R

— b

by Milton §. Kiver

IF TEST 3 SUCCEEDS,
CHECK INPUT WAVEFORMS

TROUBLESHOOT
PHASE DETECTOR;

|05 0 ) P [

GROUND GRIG OF TUBE;
VARY FREQUENCY ADJUSTMENT;

IF TEST 3 FAILS,
CHECK WAVEFORMS,

TO PHASE DETECTOR CHECK FOR PROPER BALANCE  SEE IF PICTURE CAN BE VOLTAGES AND
NEARLY SYNCHRONIZED COMPONENT VALUES
— FROM SYNC IN OSCILLATOR
o PHASE INV
] 15y
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™~ -
.
CH:ZCK OR SUBSTITUTE ~ ATTEMPT TO
SELENIUM D1ODE UNIT 265V ALIGN OSCILLATOR

AND OSC ILLATOR TUBE

ACCORDING YO INSTRUCTIONS

Fig. 1. Off-frequency operation may be fault of either AFC or oscillator.

DISCONNECT PLATE LEAD CHECK OR IF TEST 3 FAILS,
OF AFC; VARY FREQUENCY SUBSTITUTE TROUBLESHOOT
ADJUSTMENT; SEE IF TUBE OSCILLATOR
PICTURE CAN BE NEARLY
SYNCHRONIZED 220V /
FROM ; 0k
HORIZ 7 /
SWCAMP N
— /
¥
[ ik HORIZ
- / / FREQ
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18 185V
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TO AFC 6RID. & 82K 20mmt 245V
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/ =+ 800ST

d
CHECK WITH SCOPE FOR
PURE DC GN PLATE AND
CATHODE. CHECK VOLTAGES
AND COMPONENTS AS NEEDED

sy / FEEDBACK «— L ann—»
T0 AFC 1meg B%

ATT/EMPT T0 o

ALIGN HORIZONTAL
SECTION. THIS WAVEFORM
MUST BE AS SHOWN

Fig. 2. Try realigning oscillator before making extensive circuit tests.
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STABILIZING
HORIZONTAL SYNC

One major category of horizontal-
system defects concerns an image
that refuses to lock into synchroni-
zation. If the vertical sweep system
is being similarly affected, the trou-
ble almost certainly lies in a sync
stage or at some previous point in
the signal path. However, if only
the horizontal system is affected,
then attention should be directed
first to the horizontal AFC and os-
cillator circuits. An excellent in-
strument to employ here is the
oscilloscope, supplemented by a
VOM or VIVM to measure volt-
ages and resistances. Scope checks
are suggested for both the horizon-
tal oscillator and the AFC network.
because waveforms will give you a
clear idea of what is going on in
these circuits. Voltage measure-
ments do not clearly reveal condi-
tions of the all-important signals in
the circuit. However, once the
waveform at a point has been
viewed and found to be distorted
or weak, further examination of the
circuit with 4 VOM or VTVM will
help explain why this condition
exists. The two instruments work
very well together, but the sequence
of their use is important.

Lock-in troubles include such
difficulties as squealing, squegging,
ripples throughout the picture, and
the “Christmas-tree” effect men-
tioned earlier—all in addition to
the much simpler condition where
the image falls into a pattern of
diagonal black bars and cannot be
stabilized by adjusting the hold
control.

As a first step in determining
the cause of the trouble, tubes (and
semiconductor diodes) should be
checked, and the oscillator aligned
according to instructions. If the
oscillator is thus brought back to
normal operation, check to sce if
all controls and adjustments are set
within the middle third of their
range. If this requirement is not



Have you ever seen

the SYLVANIA “Bakery”?

“Bakery”? An “Oven”? Yes, but not for bread. For
Silver Screen 85 Picture Tubes! Giant ovens (Lehrs) —
each about one-third the length of a football field —
“bake in” the big differences that make Sylvania Silver
Screen 85 the finest replacement TV picture tube. ..
second to none!

The giant ovens heat-treat the glass and bake the
phosphor screen and other internal coatings. Impor-
tant, too—this process removes residual volatile mate-
rials such as lacquer and water used in applying the
phosphor screen.

This treatment must be done slowly, under careful con-
trols and is very essential to the proper processing of
the bulb. This process also assures “stronger” glass,

sutsidry of GENERAL TELEPHONE & FLECTRON/CS &)

free of undesired strains. It extends picture tube life
by ridding the bulb of contaminants that could later
cause inter-element leakage, gassing and loss of emis-
sion. The manufacturer who employs expensive equip-
ment such as this can assure you of a consistently top-
quality product.

So, when you recommend a replacement picture tube,
recommend the finest ... a Sylvania Silver Screen 85.
It gives your customers what they want:

better pictures for a longer time. Gives you

what you need: profitable TV service calls.

FElectronic Tubes Division,

Sylvania Electric Products Inc.,
1740 Broadway, New York 19, N. Y.
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OUTSTANDING SAMS

SERVICING BOOKS

available from your local
SAMS DISTRIBUTOR

TV CIRCUIT SERIES BY JESSE DINES

Servicing TV Sweep Systems. Describes the
operation, function, and circuit variatio‘n of
the different types of vertical and horizon-
tal sweep systems common to most TV re-
ceivers. Tells how to analyze circuits and
troubleshoot the vertical and horizontal
sweep systems. Supported by photographs,
waveforms, and service hints. 212 pages,
51 x 8%”. No. SSD-1.

Oty $275
Servicing TV Sync Systems. A practical ref-
erence book describing the theory of opera-
tion, circuit function, and circuit variations
of the many different types of sync separ-
ators and amplifiers, horizontal AFC ecir-
cuits, and horizontal and vertical oscillators.
A large section is devoted to troubleshooting
with actual photographs of TV picture symp-
toms and waveform;.YD3210 pages, 5% X
814", illustrated. No. -1.

e _ $395
Servicing TV Video Systems. Discusses op-
eration of the video-IF amplifier, video-de-
tector, video-amplifier, and the picture-tube
stages of a TV receiver. Includes data on
color sets and recent changes in video sys-
tems. Really helps you master the modgrn
video system; gives you troubleshooting
knowhow, helpful servicing hints, methods
for improving fringe-area reception, and
picture-tube subst}ilz)utlion data. 224 pages;

51% x 8%”. No. VID-1.

Only.. $395

oy
F.ACS
&

P-4

i

Servicing AGC Systems. Describes the op-
eration and circuit variations of the differ-
ent AGC systems used and servicing tech-
nigues that can be applied. Illustrated by
actual case histories and photographs of
typical symptoms, and troubles. 132 pages,
5V x 815”. No. AGC-1. $175
ORIY s e

Printed Circuit Dingnosis Mode Easy. Helps
you become an expert in servicing printed
circuit boards. Practical, simplified ap-
proach saves time troubleshooting all types
of printed circuits. Explains correct way to
interpret and use various styles of data
shown in service literature. Describes best
procedures to follow when only a schematic
diagram is available. Sample problems illus-
trate each phase of printed circuit trouble-
shooting. A ‘“must’” book for your service
library. lllustrated; 64 pages; $ 00

5% x 81%"”. No. PC-1.
Ondy.ciieeeeie
Marine Electronics Hondbook. Leo G. Sand’s
comprehensive book describes for boat own-
ers the various types of marine electronic
equipment available, what each does, and
how to perform emergency repairs. For
technicians, there is detailed data on circuit-
ry used, as well as installation and main-
tenance. Special foldouts at back of book in-
clude schematics and charts of U.S. shore-
based marine transmitter locations. The first
and only book on this rapidly developing
subject. 264 pages; 515 x814";

i $395

illustrated. No. MES-
FREE SAMS BOOKLIST AVAILABLE—
ask your Distributor or write us direct

Available from your Sams Distributor

HOWARD W. SAMS & CO., INC.

1720 E. 38th St., Indianapolis 6, Ind.

met, the circuit is still not function-
ing properly, and the serviceman
should make a thorough examina-
tion of the AFC and oscillator cir-
cuits.

Because a signal is fed back from
the output to the input, AFC-oscil-
lator stages form a “closed-loop”
system; therefore, they present
much the same sort of service prob-
lem as an AGC network or an in-
dustrial control circuit. A failure in
any portion of the system can upset
the operation of all its circuits and
produce confusing symptoms; to be
more specific, it is hard to deter-
mine whether off-frequency opera-
tion of the sweep section is due to
a faulty oscillator or a crippled
AFC circuit. The best way to set-
tle this question is to break the
closed loop by interrupting the
feedback path. Disable the AFC
circuit and see if the picture can
be temporarily brought back to
normal by adjustment of the hold
control and frequency slug. If this
cannot be done, something is wrong
with the oscillator. (An off-value
component or a leaky capacitor is
frequently the cause.)

If the oscillator does respond to
the above test, the AFC circuit is
probably defective. But before tear-
ing into this stage, use the scope to
see if both the input signals (sync
pulse and feedback sawtooth) are
normal. The input-signal leads
should be disconnected one at a
time to permit viewing of each
waveform separately; then, if both
waves appear normal, their simul-
taneous action on the circuit may
be checked.

Another useful test of AFC op-
eration is to rotate the hold control
and check for a variation in AFC

aoutput voltage. If the DC voltage
on the output side of the AFC
stage does not vary, or if it fluc-
tuates in a nonlinear manner, the
AFC circuit is not operating prop-
erly.

When the horizontal oscillator
is a cathode-coupled multivibrator
preceded by a phase-detector type
of AFC circuit (Fig. 1), the oscil-
lator can wusually be made free-
running by simply grounding the
grid of the oscillator tube’s input
section. Even with no control volt-
age applied, it should still be pos-
sible to bring the picture momen-
tarily into horizontal sync without
rotating the hold control and hot-
izontal-frequency slug beyond the
middle one-third of their respective
ranges.

If the isolation test convinces
you that the AFC stage is behaving
abnormally, consider the possibility
of unbalance between the two
halves of the phase-detector cir-
cuit. This includes checking both
the positive and negative sync-pulse
outputs of the sync phase inverter
for approximately equal am-
plitudes.

Some types of phase-detector cir-
cuits, particularly in late-model
sets, are not designed to deliver
exactly zero control voltage when
the oscillator is locked in at the
desired frequency. In such cases,
disabling the AFC will make it
necessary to turn the frequency or
hold control toward one end of its
range in order to achieve momen-
tary sync. Nevertheless, a free-
running frequency of 15,750 cps
should be well within the available
control range if the oscillator is in
normal condition.

The statements in the preceding
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the antenna with the fringe benefits. ..

An all-new TV antenna establishing improved standards of
performance and reliability, the Taco T-Bird is designed to
provide PEAK-POWER for every TV set, everywhere. Refresh-
ingly different in appearance and performance, the T-Bird is
jam-packed with new electrical and mechanical features.

Avdilable in three models, 707-5, 707-6, 707-8, the T-Bird is
made in plain and anodized aluminum—the right model for
every purse and every signal requirement.

GET COMPLETE DETAILED SPECIFICATIONS FROM YOUR DISTRIBUTOR...

THE T-BIRD MAN IS COMING!

Your distributor T-Bird Man is bringing you the complete
T-Bird Story—a profit package like you’ve never seen before—
advertising program, consumer mailings, give-aways, and
everything you need for the biggest shot-in-the-arm the
antenna industry has ever offered! Watch for him! Ask your
distributor for him!

CRADLE-LOK BRACKETS

Positive position focking of elements. Recuced element
vibration. Longer service life.

T-MATCH

Strengthens elements. Provides electrical characteris-
tics whereby all elements work on all channels. No dead-
heading.

POWER-GRIP MAST BRACKET

Positive azimuth orientation. Halds antenna on-the-beam
under the most rugged weather conditions.
FORWARD-ANGLE BRACKETS

Positive positioning for important forward sweep. Main-
tains signal stability.

INSULATORS

Fiberglass and Hi-Impact Butyrate insulators for mini-
mum electrical leakage, greatest mechanical strength.

NOSE CONE

Provides automatic electronic matching of forward
director.

TRUSSED BOOM

Additional strength for long-span cross-arm on 707-8
model.

SOLID ALUMINUM PHASING RODS
Air-dielectric —not subject to deterioration or
“whipping”’

SIGNAL INJECTOR
Positive spacing of elements provides elecirical stability
throughout VHF range.

TECHNICAL APPLIANCE CORPORATION,
SHERBURNE, NEW YORK.
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paragraph apply equally well to
the pulse-width horizontal AFC
system (Fig. 2). Conduction of the
AFC tube effectively reduces the
grid-leak bias of the oscillator, thus
helping to establish the operating
frequency of the oscillator. If the
AFC stage is disabled, the oscilla-
tor will tend to slow down; but
you should be able to restore its
frequency to 15,750 cps by re-
touching the horizontal-frequency
adjustment. One convenient way
of disabling the AFC is to unsolder
the plate lead (at pin 6 of the
6CG7 in Fig. 2). In some sets,

including those with printed wir-
ing, it would be more convenient—
and just as effective—to unsolder
the lead going to the arm of the
horizontal hold control (or to B+,
if no control is used). The AFC
should not be- disabled by ground-
ing the junction of R77 and R79,
since this action will throw the os-
cillator far off frequency.

If the oscillator cannot be syn-
chronized with the AFC discon-
nected, check C55 and C56 by sub-
stitution. Then, if necessary, check
other components in the oscillator
circuit.

COMPARE

feature
for
feature

( AN XN RN ENNNEE NN N]
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QUAM-NICHOLS COMPANY

234 East Marquette Road
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Fig. 3. Combined sync and feedback
waveform at pulse-width AFC grid.

Fig. 3 shows the input signal
which should be present at the grid
of a pulse-width AFC stage — a
positive sync pulse superimposed
on a sawtooth-like feedback wave.
(To view this waveform, a low-ca-~
pacitance probe is a must.) When
the horizontal-frequency slug is ad-
justed, the waveform should change
shape as the sync pulse rides up
and down on the sharp negative-
going slope of the feedback wave.
As a further test of AFC opera-
tion, check the voltages at the vari-
ous tube elements, and see how
they react to changes in the hori-
zontal hold, frequency, and wave-
form settings.

Before we end this discussion,
mention should be made of one
additional type of horizontal in-
stability that gives servicemen a fair
amount of trouble—namely, pull-
ing. This symptom shows up as a
curvature of vertical lines in the
picture, particularly in the upper
half of the image. The trouble may
be no more than a slight bending
of the lines at the top of the pic-
ture, or it may affect all parts of
the image.

This condition can be caused by
a defect either inside or outside the
horizontal sweep section. To clearly
establish the general trouble area,
remove the incoming sync signal
from the horizontal AFC stage.
Then adjust the horizontal hold
control, and any other frequency
adjustment at hand, until a picture
is momentarily seen on the screen.
1t the symptom is still present, the
defect lies in the AFC or horizon-
tal oscillator stages; if the picture
is normal, the difficulty is originat-
ing elsewhere.

If the trouble appears to be in
the AFC or horizontal oscillator,
check these stages by following the
procedure just outlined. A
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RTV CONTROLS

Ready for use right from the carton — the right one
right in every respect for practically every TV and
radio receiver . . . No assembly — factory-made to
work right! =2

STANDARD
CONTROLS

Wire-wound and carbon controls
in every popular value. Also duals.
Pick-A-Shaft permits right
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place. Ad-A-Switch snaps =
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Fig. 1. In the rim-drive system, a puck
on the motor shaft drives the flywheel.

Since the shafts, wheels, and
bearings of tape transport mecha-
nisms are subject to wear, electronic
servicemen are often called upon to
solve problems of a purely mechan-
ical nature when repairing tape re-
corders. Familiarity with common
types of capstan, take-up, fast-for-
ward, and rewind drive systems will
make such jobs a great deal easier.

Capstan Drive Systems

To the capstan drive system falls
the job of transporting the tape past
the magnetic head at a constant
speed. A pressure (or pinch) roller
presses the tape against a rotating
shaft called the capstan. To stabi-
lize capstan rotation and provide
the most uniform tape speed pos-
sible, a flywheel is attached to the
capstan shaft. The motor then
drives the flywheel by one of the
following methods.

Puck-Drive Systems

The high speed of the motor
shaft requires some method of
speed reduction in the drive sys-
tem. One such method is the puck
drive, in which the flywheel rim is
driven by friction. In some mecha-
nisms, the flywheel is equipped with
a hard rubber tire, and is driven
directly by a small-diameter pulley
(or puck) positioned on the motor
shaft by means of a set screw (see

Fig. 1). Another type of puck
drive, used in nearly all home re-
L eit) IPLER WHELL e
Crh s T e —

| ___&

=
| -

Fig. 2. In idler-drive system, an idler
wheel serves as an intermediate pulley.
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Suggestions for maintaining capstans, reel-
drive systems, and brakes in home tape recorders.

corders, employs an intermediate
puck roller to drive the flywheel.

For the intermediate puck-drive
system, a rubber-tired idler wheel
is driven by the motor; the idler
wheel, in turn, drives the flywheel
rim (see Fig. 2). The center bear-
ing of the idler wheel is mounted
cn a movable plate or lever. Al-
though there may be variations in
the mounting of the idler wheel, its
purpose is always the same.

A correct wedge angle must
be maintained between the motor
pulley and flywheel rim in order
to exert just enough traction to
transmit torque without stalling the
motor. Spring tension is also ap-
plied to the bearing mounting in
the direction of the wedge angle
to provide constant idler pressure
against both the flywheel rim and
the motor pulley.

A major source of trouble in
puck-driven mechanisms is the idler
wheel. All parts of the idler mount-
ing system should move freely. If
necessary, they should be thor-
oughly cleaned and lubricated.

Most idler wheels have oilite
bearings and, under normal oper-
ating conditions, require no further
lubrication. If the bearings do be-
come gummy, making the wheel
hard to turn, they should be cleaned
with a dry cloth and lubricated with
a drop or two of #10 motor oil.

The condition of the rubber idler
tires is of utmost importance. In-

WOTOS :
HULLEY MOLLE CA
%cz—_—i-’i_ __#GZ“N
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FLYWHEEL

Fig. 3. In a composition-belt drive sys-
tem, a tension roller keeps belt taut.

discriminate lubrication is a very
hazardous practice; oil tends to
creep onto the driving surfaces and
form a thin film, which causes slip-
page and deterioration of rubber
parts. Oil-contaminated driving sur-
faces should be cleaned with an
alcohol-moistened cloth.

Time and wear will develop a
glaze on the surface of rubber tires,
resulting in slippage. This glaze may
be removed with a chemical devel-
oped for the purpose, or by careful
sanding. However, by the time a
glaze develops, the rubber has prob-
ably deteriorated to the point where
it would be advisable to replace the
wheel.

Belt-Drive System

Two types of belts, composition
and rubber, are employed in belt-
drive systems. The composition belt
is flat and runs between the motor
and flywheel as in Fig. 3. A tension
roller is usually used to keep the
belt taut. This type of drive pro-
vides excellent speed stability.

When a round rubber belt is used
(Fig. 4), there is no need for a
tension roller because the rubber
has enough elasticity to remain
taut. A rubber belt may eventually
become loose, however, causing
slippage; or it may develop hard
spots and introduce wow. In such
cases, it is necessary to replace the
belt.

Direct-Drive Systems
systems

Direct-drive (Fig. 5)

FIYWHELL

Fig. 4. Elasticity of the rubber keeps
belt taut in the rubber-belt system.



“I've got everything you need in a horizontal
oscillator: No heater-cathode leakage to throw
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use the shaft of a slow-turning
motor as the capstan. If there is
a flywheel, it is attached directly to
the motor shaft. Because this drive
operates directly from the motor,
there are no idlers or belts to cause
trouble.

Take-Up Reel Drive Systems

In any tape recorder, the capstan
feeds tape to the take-up reel at a
constant rate, but the rotating speed
of the reel must be variable for the
following reason: When the reel is
nearly empty, it has to make more
complete revolutions to take up a

given length of tape than when the
reel is nearly full. Therefore, tape
recorders are equipped with vari-
able-speed take-up drive systems.

Slipping Clutch

One of the most common vari-
able-rate drive systems is the slip-
ping clutch (Fig. 6). Generally, the
driving element of the clutch con-
sists of a take-up reel pulley driven
at a constant speed, often by the
same motor that drives the capstan.
Lying on this reel pulley is a piece
of felt, which slips on the take-up
reel pulley as it drives the clutch

...first because they last!

RECTIE S

Selenium Radio-TV Replacement Rectifiers
Install them for trouble-free service. International
Rectifier builds them that way with the advanced
techniques and experience that have made us the

world's largest supplier of industrial semiconductors.

The price is the same as for ordinary rectifiers. The

profits come in the call-backs that are eliminated.

INTERNATIONAL RECTIFIER CORPORATION @ :
Distributor Sales Division: EI Sequndo, Calif. £

In Stock at Better Dealers Everywhere
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disc. The latter, in turn, drives the
take-up reel turntable.

The clutch must be adjusted as
specified by the manufacturer. If
the correct adjustment cannot be
attained, disassemble the clutch as-
sembly and see if the felt disc is
worn, dirty, or oily. If so, it
should be replaced, and associated
parts should be thoroughly cleaned.
Changes in temperature and humid-
ity affect the operation of this sys-
tem.

Slipping-Belt System

Another widely-used method of
driving a take-up reel utilizes a
cloth belt looped around a polished
pulley (see Fig. 7). The belt is
driven very rapidly around the
pulley, which is attached to the
take-up turntable. Because of the
high speed of the belt drive, the
take-up reel attempts to wind up

CAPSTAN
{Motor Shaft)

|'?r_’"
i | T, ~FLYWHEEL
4

e
] i

——

Fig. 5. Capstan fastens to slow-speed
motor shaft in the direct-drive system.
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Fig. 6. Pressure against felt washer
governs slippage in clutch-drive system.
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Fig. 7. Pressure of tension roller gov-
erns slippage in slipping-belt system.
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Fig. 8. Torque is reduced by equal se-
ries resistance in motor-torque system.

the tape faster than it can be pulled
through the capstan. As a result,
the tape is wound under tension.
Whenever this tension exceeds a
predetermined amount, the reel ex-
erts a drag on the take-up turn-
table; then the drive belt slips on
the polished pulley. The tape ten-
sion in a belt drive system will
vary from time to time, depending
on lubrication, temperature, and
humidity.

Motor-Torque System

This method of variable-speed
take-up drive is accomplished by
use of induction motors to drive
the take-up and supply turntables.
Usually, the motors are so con-
nected that the turntables will ro-
tate in opposite directions when
power is applied with no tape
threaded. The supply turntable,
fixed to the rewind motor shaft,
will rotate clockwise; the take-up
turntable, fixed to the take-up mo-
tor shaft, will rotate counterclock-
wise (see Fig. 8).

The torques of the motors are
adjusted equally by resistors con-
nected in series with each motor
when the unit is in Play or Record.
Consequently, both motors operate
at reduced torque and are effec-
tively isolated from each other by
the capstan and pressure roller, be-
tween which the tape is clamped.
On the supply-reel side of the sys-
tem, the capstan and pressure roller
exert sufficient pull on the tape to
overcome the hold-back tension
created by the opposing torque of
the rewind motor. On the take-up
side, the tape is held under tension
because the take-up rate exceeds
the feed rate. A loop of tape will
be “thrown” on the right side of
the capstan whenever any malfunc-
tion causes the feed rate to exceed
the take-up rate.

Rewind and Fast-Forward
Systems

Practically all tape recorders in-

Fig. 9. Torque of take-up motor pulls
tape from supply reel in Fast Forward.
corporate a fast-forward and a fast-
rewind speed (several times faster
than Play or Record speed) to fa-
cilitate handling of the tape.
During both Fast-Forward and
Fast-Rewind, very little back ten-
sion is applied to the teeding reel.
This allows tne tape to be moved
rapidly with a mummum of power.

Mechanical Systems

In  mechanically-operated  sys-
tems, a linkage slides the reel shaft
or idler shaft into a position where
it can be driven directly by the
motor instead of through a slipping
clutch or belt.

Induction Motor Systems

In induction motor systems, the
supply and take-up turntables are
driven directly from the motor
shaft. In Fast Forward, the torque
of the rewind motor is greatly re-
duced by added series resistance.
In Rewind, resistance is inserted in
series with the take-up motor.

In Fast Forward (Fig. 9), the
take-up motor operates at full
torque and the rewind motor at re-
duced torque, and the tape is sim-
ply pulled from the supply turn-
table. Since the small torque of the
rewind motor is applied in a direc-
tion opposite from the turntable
rotation, the tape is held under con-
linuous slight tension as it is pulled
from the reel.

In Rewind (Fig. 10), the fore-
going operation is reversed.

The hold-back tension during
Rewind and Fast Forward must not
be so great that it causes an ex-
cessively tight tape wind. If a
tightly-wound tape is subjected to
a sharp change in humidity or tem-
perature, tremendous tape tensions
will be built up on the reel. Each
layer of tape contributes a progres-
sively stronger pressure on its ad-
joining inner layer and will some-
times stretch the tape beyond its
yield point, permanently deforming
its shape.
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NOW — just in time for baseball TV-viewing (and TV-
servicing) CDE has the Hit Capacitor Kit you asked for:

Pick the feur teams in
3 ‘¢ o ”
35 popular molded Mylar* tubulars that “shortstop each major league that

call-backs! Quality-proven by two years of consistently 5 |PMoD5 | .005 | you think will be stard-
dependable replacement service, these high temperature, [ e |pMest | o1 | ingin 1, £, 3, 4-order
moisture-resistant “PMs” are the values you need and :' as of midnight, May 31,
use every day. And now you can have this convenient A ' 2 tisngdgﬁ%moo w:rth
assortment—plus a sturdy, plastic parts-or-jewel box— g T

: s 1 dise if the sequence you
all for the price of the capacitors alone! A real “double- pick is closest to the

header.” Get two “PM Kits” today—one for your shop, | actual order. See full
another for your service bag-from your CDE Distributor. l ALL FOR ONLY $6.87  contest deﬂf‘nﬂ; ‘"t ;f;;

e . . nron ¥l
Cornell-Dubilier Electric Corp., South Plainfield, N. J.

e comons

CD.E CORNELL-DUBILIER ELECTRIC CORPORATION

; AFFILIATED WITH FEDERAL PACIFIC ELECTRIC COMPANY
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Now. .. from Sonotone—

. . . J

Sonotone 8TA cartridge replaces
8T as industry standard

The new Sonotone 8TA
cartridge gives greater than
ever stereo performance..

EE."",{ has 4 big extras:

fuller, smoother frequency response ONLY
higher compliance than ever before

lighter tracking pressure $ I 45 0*

practically eliminates dust pile-up

Sonotone 10T unitized stereo at Gl
lowest price ever

New 10T cartridge sells at record low price of
$6.45.* And it covers the complete high fidelity
range. 10T’s unitized construction makes it easi-
est to install, easiest to replace. Low price means
more sales—more profits.

SPECIFICATIONS f
8TA 10T

Frequency Response .......... Smooth 20 to 20,000 cycles. Flat from 20 to 15,000 cycles
Flat to 15,000 with gradual = 2.5 db. |
rolloff beyond.

Channe! Isolation ............ 25 decibels 18 decibels

Compliance ..........cvueuen 3.0 x 10-6 cm/dyne 1.5 x 10-6 cm/dyne

Tracking Pressure ............ 3-5 grams in professional 5.7 grams
arms
4-6 grams in changers

Output Voltage .............. 0.3 volt 0.5 volt

Cartridge Weight ... .. 7.5 grams 2.8 grams

Recommended Load .. .. 1-5 megohms 1-5 megohms

Stylus wvve i ie it e, Dual jewel tips, sapphire or Dual jewel tips, sapphire or
diamond. diamond.

*including mounting brackets

Sonotone makes only 6 basic ceramic cartridge models. ..
yet has sold over 9 million units...used in over 662 dif-
ferent phonograph models. For finest performance, replace
worn needles with genuine Sonotone needles.

O FElectronic Applications Division, Dept. C10-50
®R ELMSFORD, NEW YORK

S i
Leading makers of fineceramiccartridges,speakers, tape heads, microphones. electronic tubes,
In Canada, contact Atlas Radio Corp., Ltd., Toronto
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Fig. 10. Situation reverses in Rewind;
torque is reduced in take-up motor.

Braking Mechanisms

When a recorder is placed in the
Stop position, brakes must be ap-
plied to the reels as rapidly as pos-
sible without damaging the tape.
The brake generally consists of a
metal wheel which engages a rub-
ber rim on the turntable shaft;
however, in some recorders, a rub-
ber or felt pad is pressed against
a metal disc on the turntable shaft.
The reel from which the tape is
being drawn must be stopped first;
otherwise, the tape will spill.

Maintenance

Since a recorder’s transport sec-
tion is a mechanical device, an oc-
casional drop of oil is required so
that all parts exposed to friction or
wear will be kept turning freely.
However, since oil on driving sur-
faces will cause slippage, excessive
oiling should be avoided.

The biggest menace to a tape
transport mechanism is dust, dirt,
and grit particles between the shafts
and bearings; when these are pres-
ent, moving parts will rapidly be-
come worn and scored by friction.
Thus, to keep tape recorders in
peak operating performance, the
transport mechanism must be kept
clean. A
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"Did I do thomething wrong, Both?”







