JANUARY, 1960 35 CENTS

nciuding EEl@Ctronic Servici

Q102 AL!D NOAMYD
JAY JQISUYIAIY €7
SIAVYE K ®w

inazd $€9 ©HE vt




NOW...GET G-C EXA@T TV
REPLQ@EMENT

| KNOBS!

e \E!edﬂf% FOR ALL LEADING TV SETS

No. '27-094

A s
o et 0. (5 .cuiuseesﬁﬁm b

‘t\

W1 43X14}

_EACH G-C KNOB
W IN PROTECTIVE SKIN-PAK

ON INDIVIDUAL CARD

@

onics ©

l.

. I Now’s your chance to pick up some extra money
(,) ,] v & @ |\4| rd / -~

> 9 Bill

@HIQ! T @ g @ @2 o o to-get knobs lets you replace all broken or miss-
~ x
) ‘2"\4@$-@ﬂ6n

'?’\b\ Mv;e@ew
‘ﬁ“’r“J_

tion £nd list price marking makes it easy and ‘Q‘
ecewo t@@ 5

'ﬁ
profitable. makes your trade happy too. | g‘ —

“elv . a EQI“ o o o On TV setservicing. Choice of 97 different hard- il_&i dé;*

ing knobs. Modern skin-packaging, full identifica- §| m %‘!“‘“_l'

o. = :
9\91:3“ on 1NE-_ ORD. ALINOtS Ve gﬁg il ‘m i !4 ‘:.
SL:%F || Y
&%= EXACT TV REPLACEMENT KNOB GUIDE ’ : ili ;’ ;ﬂ &

@ - &vu&oo” L 4 :f Y
i S XX :
‘ .,.,s veo LOOK FOR THIS DISPLAY
o 57 AT YOUR FAVORITE JOBBER!
i i’ ‘ H a&é] W CBOYS BEERINCE 7
U —vnm-;_ WS — ———— A T N T S G SRy S SEEN NN S W UM M Sme S S
WALL CHAR ! €z
11001 . ®  CROSS-REFERENCE GUIDE WRITE TODAY «or comprete

" mm| - t€1S you which knob goes with
;ﬁ which set. Includes illustrations,

postcard now.
" | set numbers, list prices, etc.

S<
eectronies -C ELECTRONICS CO

*®
@ Division of Textron Inc.
$ West Plant: Los Angeles 18, California Main Plant: ROCKFORD, ILLINOIS, U.S.A.

|
|
details and literature, all free. Send '
|
|



ineeeseenne PREVIEWS of new sets W%

SUPER
RANGE
FINDER

VERT
LIN

o DYNAMIC
~ FOCUS =

HEIGHT

STEREO
AUDIO
CHASSIS

_CIRCUIT

BREAKER

Admiral Model ST24M72
Chassis 20H7 & 351

The twin speaker panels for this
massive 23” TV-phono combination are
dead giveaways to the fact that it’s
equipped for stereo operation. The pic-
ture tube has a laminated protective face-
plate bonded directly to the glass. To the
left of the screen'is a push-push off/on
switch and volume control, a balance
control for stereo, bass and treble con-
trols, and the function selector for TV,
monaural, or stereo operation. Located
on the right are the channel selector
(with illuminated channel indicator),
fine-tuning, vertical-hold, and brightness
controls.

After removing the clip-on back, you'll
see the transformer-powered, 17-tube TV
chassis with VHF tuning, and a 3-tube
audio and stereo-phono chassis. The one
new type tube you should have on hand
when servicing this chassis is a 6ERS5
RF amplifier. The conventionally-wired
part of this chassis, which is protected
by a B4 circuit breaker and a #26 wire
filament fuse, includes both sweep cir-
cuits and the low voltage supply. The
remaining circuits are on a single printed
board.

The high-voltage cage opens by means
of a sliding, captive lid. Also, you can
get to the video-dectector diode (a 1N87)
by removing a transformer shield cover.
You may have to unsolder the braided
strap which holds this cover captive if
it doesn’t have enough slack. The diode
itself is a pigtail type soldered to the coil
terminals. Centered between the print-
ed board and the high-voltage cage is a
plug-in type horizontal AFC diode, as
the photo shows.

If the chassis has to be pulled, you’ll
need a long-handled Y4” nut driver or
socket wrench to remove the four mask-
retaining bolts. There are three 5/16”
bolts holding the chassis from the bot-
tom. (The front one is accessible when
the phono has been pulled forward.)
After disconnecting the speaker, phono,
and power indicator lamp, the chassis
can be removed from the front of the
cabinet.

With the chassis removed, you may
notice an odd-looking coil on the wir-
ing side beneath the high-voltage cage.
This is a dynamic focus coil to provide
proper focus in the corners of the 23”
tube. The 150-ohm cable connected to
it acts as an arc suppressor. The coil it-
self connects between the flyback circuit
and the focus anode of the picture tube.
A center tap ties to the focus terminal
board, which provides a choice of two
boost values, a B+ value, or a ground
potential for DC focusing.
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Curtis Mathes Model 1121

Here’s one of the last sets to carry the
name Mathes. From now on, receivers
by this company will carry the trade
name Curtis Marhes. This one is a wide,
long-legged version of lowboy styling
with a cabinet-mounted 90° 21" picture
tube.

The chassis is a transformer-powered,
18-tube, VHF unit with an “L”-shaped
design. Conventional wiring and dip-
soldered terminal strips are employed.
The video detector diode, a CK706A or
IN60 soldered-in unit, is accessible after
removal of the top shield on the third
video-1F transformer. A 6DE7 and an
EL84/6BQS are the newest tube types
used.

Front controls are located in a vertical
fine to the right of the picture tube.
These include brightness and contrast,
push-push type off/on switch in con-
junction with the volume control, and
horizontal and vertical hold. Some
models also include bass and treble con-
trols. Convenient is the word for serv-
ice adjustments, which are located un-
der the channel-selector and fine-tuning
knobs. AGC range, buzz, vertical - lin-
earity, height, VHF oscillator frequency,
and sync-stabilizer adjustments are ar-
ranged around the tuner shaft, making
all but the horizontal circuit adjustments
accessible in one place. To adjust AGC
range, tune in the strongest station, ad-
vance the control setting until the picture
distorts or a buzz is heard in the sound,
and then retard the setting until the
symptom _disappears. The sync stabilizer
control is adjusted in the same manner.

The horizontal circuit adjustments are
all grouped on top of the base part of
the chassis, just to the right of the 6SN7
horizontal oscillator. The 10K-ohm iso-
lating resistor, used as a scope test point
when adjusting the horizontal waveform,
makes it possible to perform all hori-
zontal sweep circuit adjustments with-
out removing the chassis.

The B+ supply is protected by a 4/10-
amp slow-blow fuse which is paralleled
by a 100K-ohm resistor. Continuity for
the B+ line is provided by a jumper be-
tween pins 6 and 7 of the yoke plug. If
you have to take the chassis to the shop,
a spring-type clamp makes the yoke
easy to remove.

The safety glass is easily removed by
taking out four Phillips-head screws
holding the trim strip along the top. Tilt
the glass out and lift up to clear the bot-
tom retaining slot.

O CONTRAST
o BRIGHTNIZSS
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Motorola Model 21K131CW

Chassis TS-558

This 21” set has a power transformer
and a 20-tube VHF chassis. To the right
of the 110° picture tube, you'll find a
channel-indicator window, channel se-
fector and fine tuning, push-push off/on
switch combined with volume and con-
trast controls, and a tone control. Bright-
ness and vertical hold are adjusted
through the use of the slightly protruding
thumb-wheel knobs near the bottom of
£ the escutcheon. In this particular model,

ﬁ ‘ it is necessary to pull the chassis to
——HORIZ = HORIZ s ¥ macl;(e'RF oscnllzhto_.r a(:)juslt(ments.“ .
S A [ oing around in back, you'll see the
. gMULT HOLD 8” and 4” phased speakers mounted on
a wooden baffle extending the length of
the cabinet. On the back side of the
chassis panel, you’ll notice a label for
the horizontal-size adjustment which
states that an insulated tool should be
used. This control is in the screen-grid
circuit of the horizontal-output tube and
is a “hot” control.
. The tube-layout chart on the rear of
CLIP-IN & the high-voltage cage will remind you
VIDEO DET =" that you should have some new types
pU such as 6ES8, 6EU8, 6EWS6, 6EX6,
5710 AMP s/ 6EY6 and 3A3 in the tube caddy. Right
SLOW-BLOW & _ next to the cage, you'll see a well-cement-
SLOW-B |- = B [ ed horizontal-frequency adjustment; a
E* FU§E“ . _ 2 3 soldering gun may have to be used to
¥ S free the core for adjustment. The focus
: terminals provide boost, B4 and ground
- N . . terminals for the slip-over connector
TUBE SENTRV N f;f from pin 4 of the CRT; take care that
THERMAL S\'l’ = you don’t receive a shock.
/ . g The set is loaded with protective de-
F - vices. We took out the 6EY6 vertical-
d output tube to expose the S-amp fuse
~___ protecting the AC line, and the 5/10-
famus  amp slow-blow bayonet fuse in the low
B+ line. The Tube Sentry, a thermal
switch that allows the filaments to warm
up prlor to the application of B+ volt-
age, is shown in the foreground. In ad-
dition, a 2% " length of #26 wire di-
rectly below the power transformer pro-
tects all of the tube filaments except the
two 5U4’s.

If you must remove the chassis, you
can take the picture tube and chassis
(by removing four 38" bolts from the
bottom) or the chassis only (by taking
the four 5/16” bolts out of the top).
You'll need the tuner and control panel,
too. The brightness and vertical hold con-
trols, with the thumb-wheel knobs, rotate
90° counterclockwise to allow this panel
to be removed after taking out its four
retaining screws.

HORfZ SIZE

> Insviated Tool
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Sylvania

Sylvania Model 23524M
Chassis 1-541-9

Here's one of the new 23” models
with the ultra-thin cabinet design. Named
the Sylouette, a personalized nameplate
is provided to the owner on receipt of
the warranty registration. The VHF
chassis contains 17 tubes, two selenium
rectifiers, and a IN295SA solder-in ger-
manium diode. The picture tube has a
laminated safety glass bonded directly
to the front. If you have to take the
unit into the shop, watch it, because
it’s very front heavy when removed from
the base.

The entire top of the cabinet slides
back to reveal the operational controls
for Halolight, brightness, contrast, vol-
ume, tone, off-on, Picture Prompter (the
fine tuning set-up knob), and a bar-lever
type channel selector which ratchets up
or down to change only one channel at a
time.

In the back, there is a nylon shaft
coming out of a coil with no label. This
is the width adjustment. There is also a
focus adjustment, which is certainly a
welcome service aid. The chassis itself is
“hot” and is split into two sections. The
bottom chassis contains the selenium-
rectifier power supply (protected by a
circuit breaker in series with the line),
and the vertical and horizontal deflec-
tion circuits. It is interesting to note that
temperature-compensating resistors are
used to reduce frequency drift in the
vertical circuits. The top chassis con-
tains the remainder of the circuits on one
large printed board. The two 6” x 9”
coaxial speakers, phased and coded with
colored dots and leads, use plug-in con-
nectors.

Positioning of the tuner makes tube
replacement a little tricky. Paying par-
ticular attention to the location of the
blank pin as you remove a tube will give
you a fair start at hitting the socket. This
tuner also incorporates the “do-it-your-
self” fine tuning adjustments for each
channel. The Picture Prompter knob
positions the individual screws which
engage the fine tuning cam.

Referring to the printed board, this is
the first application, other than tuners,
in which we’ve seen soldered-in ceramic
disc capacitors used. You can use a
regular replacement for these units by
making the connection to the board in a
different location, or by bending the
leads in opposite directions and soldering
them directly to the printed strip.

4 PF REPORTER/January, 1960
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VIDEO SPEED

See PHOTOFACT Set 434, Folder 1

Mfr: Philco

Card No: PH 9H25-1
Section Affected: Pix.
Symptoms: Horizontal drive line.

Cause: Grid circuit of horizontal output tube
develops excessive DC bias.

What To Do: Shunt the 2.7-megohm grid re-
sistor in component combination K6 with a
1.8-megohm, V% -watt resistor.

SERVICING

Plicleo

fr: Philco
Card No: PH 9H?25-2
Section Affected: Pix and sound.
Symptoms: No picture, no sound.

Cause: Low B caused by defective input
capacitor in power supply.

What To Do: Replace C1 (125 mfd—200V)
with new component.

fr: Philco
Card No: PH 9H25-3
Section Affected: Raster.

Symptoms: No high voltage. Horizontal out-
put tube (17DQ6A) glows red.

Cause: Shorted screen-bypass capacitor.

What To Do: Replace C45 (18000 mmf) with
new component. Check R57 (15K ohms—
1W)—also R58 (6800 ohms—1W) if not
shunted by width jumper.

GRID BIAS FOR HORIZ QUTPUT
VERTOWTPUT — @)17DQ6A/17DQé
Chassis No. 9H25
3
OF 5 ' ‘|‘ 1'
HOR1Z !
MULT | MK '
] 560 |
; $39K ‘gmmf |
S 56000 2 470K §
1
I+ Lo
820 mmf
10003 s
lo_ 4 1
265v W
10 HORIZ
AFC
Chassis No. 9H25
5.60
SW ON
VOLUME
CONTROL
. o |
i v
T0 TUBE I;
HEATERS =
Chassis No. 9H25
HOR|Z OUTPUT
l7DQbA / 17006
a 6ma
—45v 150v 8 ma
15K %
68000
1
RL lm , iy
130 ma :
I
l
ATAKEN WITH WIDTH SHUNT *
R58 SHORTED SUPPLIED 275v
WHEN NECESSARY
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OF HOR1Z
OuTPUT

R $TS
! 56000
i 470K
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1 It
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1 4700
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-
265v
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See PHOTOFACT Set 434, Folder 1

Mfr: Philco
Card No: PH 9H25-4

Section Affected: Raster.

Chassis No. 9H25

Symptoms: Insufficient horizontal drive, poor
linearity.

Cause: Leaky 3300-mmf capacitor in com
ponent combination K6.

What To Do: Replace entire unit K6 (Philco
part number 30-6526-2).

AUDIO QUTPUT

Mfr: Philco
Card No: PH 9H25-5

Section Affected: Pix and sound.

Chassis No. 9H25

Symptoms: Weak picture, distorted sound.

Cause: Cathode resistor of audio output tube
increased in value (usually burned) due to
gassy 12EDS drawing too much current.

What To Do: Replace audio output tube V7
(12EDS) and R40 (82 ohms—12W).

()12£D5
FROM BLK
VOLUME —
CONTROL
GRN
820K
5%
* Q
265V
B MEASURED FROM
140V SOURCE 140v 2
SOURCE
FROM CONTRAST X
CONTROL 3
30
=
(V4
SYNC SEP
(©a12B27A 4
I
N2 @sooo :
22K mmf 90K o TO
- ¢ 3'52 ) L v —a 3yt
FROM ! ] woo] | M
PLATE OF b3 !
NOISE WA S Bl S
INV = = 150 < ]
mmf !
1
i —
S
265V
T0 GRID 10
OF NOISE HORIZ AFC
INV VIA K5
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Mfr: Philco
Card No: PH 9H25-6
Section Affected: Sync.

Chassis No. 9H25

Symptoms: Poor vertical and horizontal sync.

Cause: Increase in value of plate-load resistor
in sync-separator stage.

What To Do: Replace R46 (180K).




VIDEO SPEED SERVICING RCH

Card No: RCA 116B-3
Section Affected: Sound.

Symptoms: Sound fades on and off.

Cause: Terminals of sound-detector input
transformer are not properly soldered to
printed-circuit board.

What To Do: Resolder terminals of L18.

January, 1960/PF REPORTER 7
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I See PHOTOFACT Set 400, Folder 4 >
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See PHOTOFACT Set 400, Folder 4

RCA

VIDEO OUTPUT
(%) 6AQS

VIDEO SPEED SERVICING

See PHOTOFACT Set 400, Folder 4

Mfr: RCA Chassis No. KCS116B
Card No: RCA 116B-4

Section Affected: Pix.

Symptoms: Intermittent smearing of video.

Cause: Open peaking coil in video output cir-
cuit.

What To Do: Resolder pigtails of L16.

68000
260V
1
FEEDBACK TO @ VERT MULT 80V
Vioa M VERT OUTRUT e
stSECTION gz @6CZS

OF MULT 10%
DO NOT MEASURE

FROM PLATE
{PIN 6)
OF V10A

YOKE

VERT LINEARITY

680K
1.2 meg TO YOKE

TO GRID
{PINT)
OF V10A

Mfr: RCA Chassis No. KCS116B
Card No: RCA 116B-5
Section Affected: Sync.

Symptoms: Vertical sweep frequency drifts out
of range of hold control.

Cause: Leaky feedback capacitor in vertical
multivibrator circuit.

What To Do: Replace C62 (.027 mfd).

FROM
NOISE 20
SANG SYNC SEP sdn,

(s 6USA —1
.2
1| 35V
T 10 GRID
— —= OF SYNC
1 .03 AMP
8
= 33K
|

FROM st 1 megS

VIDED AMP

VIAAGC

KEYING TUBE

130v
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Mfr: RCA Chassis No. KCS116B
Card No: RCA 116B-6
Section Affected: Sync.

Symptoms: Picture tears horizontally; vertical
hold is poor.

Cause: Leaky capacitor in plate circuit of
sync separator.

What To Do: Replace C48 (.033 mfd).




three models...su 'i bly
styled ... covering ide
range of applications

» ?,

.F{y

ASTATIC’S
FUTURA

SERIES DYNAMIC MICROPHONES

MCDH 288

Most versatile performers in the microphone field are the
Astatic Futura Series Dynamic Microphones—Models Metro 788,
Tempo 888, and Vogue 988. Beautifully styled, encompassing the
. newest and most advanced principles in microphone engineering,
—s ... cach model is designed to outperform any other microphone in its

==  price class.

Futura mikes are instantly convertible from hand to stand to
lavalier use...offer many special features such as rugged, stable,
fatigue-free Mylar dxaphragm and, on the 888 and 988, the Cannon
XLR-3 connector for instant derachmem from cable ("'Take the
microphone to the cable.””)

Finish
Model and
1& Type Response Quiput Impedance Trim Price

Black
and
788 | Omni-Directional | 60-13,000 cps | -55 DB | Hi or 150 Gold | $ 7950
Black
and
888 | Omni-Directional | 50-15,000 cps | -56 DB | 50, 200, Hi |Chrome| 110.00
Black
and
988 ' Omni-Directional ! 40-20,000 cps ' -58 DB ! 50, 150, 250" Gold 150.00
NOTE—Excllusive Astatic impedance selector permits instane choice of impedance without special

t00ls.

All three microphones come complete with lavalier and belc clip. 360° swivel adaptor for
58 #£27 thread.

Twenty-foot, two-conductor, shielded cable supplied with each microphone.

m& CORPORATION, CONNEAUT, OHIO

In Canada: Canadian Astatic Limited, Toronto, Ontario
Export Sales: Roburn Agencnes Inc.
431 Greenwich Sk, N. Y. 13, N. Y., US.A.

MODEL 783

January, 1960/PF REPORTER ¢



BLACK BEAUTY’

CAPACITORS

BEAT HEAT AND HUMIDITY

New DIFILM Black Beauty Capacitors lead the way in
tubulars! The operating temperature range of these
new capacitors goes up to 105 C (221 F) without volt-
age derating. i 1 hel

The new dual dielectric used in DIFILM Capac-
itors combines the proven long life of paper capacitors
with the effective moisture resistance of polyester
plastic film capacitors . . . to give you performance
that can’t be beat.

* Here’s the kind of performance you can expect from
DIFILM: very high insulation resistance, low power
factor, moderate capacitance change with temperature,

The major capacitor improvements come from

10 PF REPORTER/January, 1960

excellent retrace under temperature cycling, and supe-
rior long-term stability . . . @/l at regular prices!

¢ This high performance is fully protected by HCX®,
an exclusive Sprague hydrocarbon material which
impregnates the windings, filling all voids and pin-
holes before it polymerizes. The result is a solid rock-
hard capacitor section. These capacitors are further
protected by an outer molding of humidity-resistant,
non-flammable phenolic.

For complete technical information on DIFILM Black
Beauty Capacitors, write for Bulletin M-759 to Sprague
Products Company, 105 Marshall St., North Adams, Mass.

*From .001«F up

world’s largest capacitor manufacturer
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Our cover serviceman is in the process

of using one of the many methods
developed for circuit-tracing printed
boards. While it makes for unusual
photography, this procedure is being
rapidly outmoded npw that manufacturers

are including circuit-tracing aids in

their newest printed board designs.

(See story on page 34.)
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CUSTOMIZED

2

g

Can be installed
in dash or under
dash as desired!

There
is a trim
plate kit for
YOUR CAR!

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 auvtomobile—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—vyet cost far less than comparably designed
units. The ATR Customized Karadio comes complete
with speaker and ready to install ... and is the ideal
way to add fun and value to your small import or
American auvtomobile!

T e v e
i - ATR KARADIO

., is ideal
for smallimport
cars or com-
pact American

P ! ] a8 cars! Unit is
completely self-contained—extremely compact!
Can be mounted in-dash or under-dash—wher-
ever space permits! For 6 volt or 12 volt!

SEE YOUR JOEBER OR WRITE FACTORY

o A" Baltery Eliminators e DC-AC inverters o Auto Radio Vibrators
American Teeevision & Raoio Co.

Zuality Products Since 1937
SAINT PAUL 1, MINNESOTA, U. S. A.
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Lettons to the
EDITOR

Dear Editor:

As a dealer who likes your publication
and owns nearly everything your com-
pany prints, I have generally agreed with
the policies of PF REPORTER. However,
I dislike the inclusion of advertising on
Japanese products. We should discourage
use of these products, which are manu-
factured under working conditions far be-
low U.S.A. standards.

WARREN G. KUNKLE
Denver, Colorado

See statement of policy below.—Ed.

Dear Editor:

I think your covers are very informa-
tive, as well as amusing at times. With
this business being as difficult and trying
as it sometimes gets (and I've been in
the electronics field for nine years), a
little comic relief is often welcomed.
Concerning the bee on the repairman’s
nose in the August cover, maybe Mr.
Koutnik ~thinks a hornet on the neck
would be better. This actually happened
to me; I got stung three times. So, al-

though the cover was amusing, it can

also be taken at face value.
CURT BENTHAM
Willsboro, N. Y.

Dear Editor :

“All work and no play makes Jerry
(Koutnik—November Letters) a dull
boy.” We hope, for his customers’ sake,
that he enjoys a good laugh at himself
once in a while.

Personally. I love the humorous twist
which some of your covers have por-
trayed on past issues. In fact, 1 feel
somewhat let down when I find my fellow
serviceman on a new cover looking all
sober and serious—and even forbidding
—when I expected a friendly, witty greet-
ing!

PauL RAKYTA
Torrington, Conn.

Dear Editor:

Your very amusing nontechnical covers
never fail to relax me and get me off to
a good start when reading your maga:
zine. Just think how many times a serv-

iceman finds himself in an amusing situa-
tion of his own making, let alone one he
has no control over. We are tired of
highly technical covers: yours have al-
most convinced my wife electronic people
are human.

Even a serviceman should smile once
in a while!

LEes RupoLpH

Phoenix, Ariz,

Dear Editor:

What does Jerry want us to be—book-
worms? The pictures on your covers tell
a human interest story with a laugh, and
in this trade we can use quite a few
laughs. Please don’t go back to a strictly
technical cover; let's be humane.

Joe DiMoND
Monroe, Ore.

Dear Editor:

You're so right about your covers—
you edit the magazine for ALL your
readers. Since this world is made up of
all kinds of people, you’ve got to have a
cover variety. As for myself, I like the
cute girlie type; that always catches the
eye.

What would this world be without
some comic relief? Look how the humor-
ous cards are selling at the corner drug
store. In other words, “Fat, drink, and
be merry, because tomorrow your picture
tube may blow.”

C. T. BOBULSKI
Granby, Mass.

We're happy to know that our past
covers have been good for so many
chuckles. Not to run a good thing into
the ground, however, we plan to continue
using a mixture of humorous and
“straight-faced” cover subjects. We try
to portray candid snapshots from the life
of a serviceman—which, vou’d hasten to
agree, is not all smiles. But it does have
its lighter moments, and we're glad you
like to be reminded of them.—Ed.

Dear Editor:

I just received my October issue of PF
REPORTER and [ see you made Mr, John
Standen very unhappy. A good full-time
TV serviceman has nothing to fear from
us part-timers.

I guess no one told Mr. Standen what
makes a part-timer do well. Let me tell
him then; just three reasons will be
enough to start with.

1. Who operates a great number of

* Please turn to page 19

STATEMENT OF REPORTER ADVERTISING POLICY
We believe it is our responsibility to bring to our readers information on
products and services available to them on the American market.

We will not knowingly accept advertising in PF REPORTER of foreign made
products unless the country of origin is clearly stated.

Acceptance of advertising does not in any manner signify the products, policies
and services have been approved, endorsed or recommended by this magazine.

We advocate support of products made in America by American workers
available through electronic parts distributors.

o
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PROFIT PROFESSIONALLY ON EVERY CALL WITH

/;/5”/ Jg/ LOW-COST PROFESSIONAL
[TK I 7%/ Model 550 DYNA-QUIK

DYNAMIC MUTUAL CONDU"CTANCE TUBE TESTER

Every service-technician now can easily check
tubes the B&K professional way! Only with a genuine
dynamic mutual conductance tube tester can you make
a complete and accurate test under the actual
dynamic operating conditions of the TV set. The
compact new “550” is not just an emission checker.
It completely checks more tubes faster—with
laboratory accuracy. And the cost is so amazingly
low, it pays its way over and over again! Take a tip
from thousands of professional servicemen—use
B&K Dyna-Quik. There is nothing like it.

Model 550

w $119%

MODEL 550 DYNA-QUIK TUBE TESTER
Tests Each Section of Dual-Section Tubes Separately

Get More for Your Money

—IN SPEED, ACCURACY, AND VALUE

Save Customers
—SAVE CALL-BACKS, SAVE COST

Great new value in professional quick-check at small cost.
Provides more tube sockets to test more tubes faster.
Accurately checks most of the TV and radio tubes usually
encountered in everyday service work. Tests each sec-
tion of dual-section tubes separately. Measures true
dynamic mutual conductance. Checks tubes for
shorts, grid emission, gas content, and leakage. Com-
pletely tests each tube in seconds, checks average TV
set in a few minutes, in home or shop. One switch tests
everything. Fast, convenient reference listings on socket
panel. Patented circuit provides automatic line voltage
compensation. 7-pin and 9-pin straighteners on panzl.
Handsome, luggage-type carrying case. Net, $119 25

Sell More Tubes

—MAKE MORE MORNEY PER CALL

MODEL 650 DELUXE DYNA-QUIK
Today’s Finest Portable Tube and Transistor Tester

Accurately checks over 99% of the tubes most widely
used in television receivers, plus popular home and port-
able radio tubes. Tests over 600 tube types. Lists over
125 most popular tube types, with settings, on socket
panels for maximum operating speed. Complete listing
in fast, index-type selector. Measures true dynamic
mutual conductance. Tests each section of multipe :
tubes separately for GM, Shorts, Grid Emission, Gcs Model 650
Content and Life. Includes 16 spare sockets and ample
filament voltages for future new tube types. Transistcr
Section checks transistors, diodes, and selenium rect -
fiers. Luggage-type carrying case. Net, $169923

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE « CHICAGO 13, ILL.

See Your Distributor or Send Now for Bulletin ST24-R Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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The Most Dramati.c Guaranfee In Picture Tube History:

The Quahty Stays

Raytheon T V Tubes* Work Fme ST

| _i—c“-ri_;_é_—i... SR S ST S s asamE & == ;:.;:1. ) <E-le Sl ]
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Only Raytheon dares to make this offer:

No if’s, and’s or but’s. If any Ray-
theon picture tube fails within one
year of installation, the Bonded
Service Dealer who installed it will
be reimbursed for the cost of his
time in making the call-back.

Of course, he also gets a new pic-
ture tube free, as provided by the
warranty.

Raytheon distributors are author-
ized to issue a full $5 credit memo.
All you do is fill out the form. The
tube must work without a fuss, or
you charge the call-back cost to us.

Raytheon makes this offer only

because of the outstanding quality
of its picture tubes, manufactured
to meet strictest original equipment
manufacturers’ requirements. No
other picture tube ever undergoes
more torture tests, more inspections,
more rigid, rugged double-checks be-
fore it comes to your shop.

That’s why Raytheon, and only
Raytheon, dares to make this offer.
When you buy a Raytheon picture
tube, you know it will perform, or
we cover the call-back. Raytheon
tubes are made to last...and the
price 1s right, too.

@

=SBIONDEDS

% TV-RADIO SERVICE

. - |

A One-Year Call-Back Guarantee

This offer is made to Raytheon Bonded Dealers
| only, because of Raytheon’s willingness to
| stand back of the integrity of its Bonded Deal-
ers. See your Raytheon distributor and learn
how you can become Bonded, too.

Money’s On The Line!

January, 1960/PF REPORTER
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in this

GUIDE

FORM NO. 7000

To find or install over 10,000 additional MERIT replacements with slight alterations call or see your MERIT DISTRIBUTOR
who has the most complete and up-to-date Replacement Guide in the business today for service to YOU.

& l‘fl’ Coll and Trazslormer Corporation
MERIT PLAZA - HOLLYWDOD, FLDORIDA
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PHILCO GUALTTY

Because the Philco name is symbolic of quality, long-life Philco tubes
are the FIRST CHOICE of quality-wise technicians. It will pay you to
use them for all replacements—TV, radio and hi-fi. Their proven reli-
ability protects your profits. In addition, the prestige of the Philco
name builds customer good will. For top performance in receiving
tubes as well as CR picture tubes and all other replacement parts,
look to Philco—the gst name in electronmics...the last word in quality!

e

SEE YOUR PHILCO DISTRIBUTOR. Get the facts about
= the Philco Sweetheart Offer for Valentine’s Day

Rotors » Star Bright 20/20 Picture Tubes ° Lbng Distance Antennas * Appliance Parts - Laundry Parts
» Universal Parts and Accessories.
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is fo=—==
dlpped
mylar®- paper
capacitors

The revolutionary LOW COST capacitor that puts an end to “Call-Backs”

Actual
Siza
L5 S00Y

RELIABILITY . . . Elmenco dp Mylar®-Paper Capacitors have achieved a
reliability that meet missile and computer requirements. They are thoroughly ! ﬂs 600
and continually tested during production to insure outstanding performance. @ it
For example a 0.1 mfd. dp capacitor operated at full rated voltage and at l@~—-- “:::H mm

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.

1
MINIATURIZED . . . These capacitors are 509 smaller than other brands ( Q
and can be used in printed circuit and transistor application. Thousands
of service technicians are switching to Elmenco dp quality Capacitors. E:E:

Why not see your Arco distributor today and get the best.

For full information write for Bulletin PJ60
Look for the Arco dp 5-PAK
on the big blue and yellow

r display rack!
AR electfaﬂics il’c. Each valve packed 5 to a 5-PAK

64 White St., New York 13, N. Y in transparent bag for your
M ’ . . -
Branches: Dallas 19 ® Los Angeles 35 convenience.

* Dupont Trademark
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Letters
(Continued from page 12)

the supermarket and drugstore tube
testers? The full-time TV shop own-
ers. They are making TV service-
men out of every set owner.

2. Just one week ago I received a call
from an old lady. She told me a
friend gave her my number. Her
set was dead, and a full-timer said
she needed a new picture tube. A
5U4 and readjustment of a tamp-
ered with ion-trap fixed it.

3. Two days later, another call from
a new customer. Same deal—sound,
but no raster. A full-timer said the
picture tube was gone. Well, a new
fuse fixed it.

I could list a hundred more cases just

like these.

Keep up the good work, full-timers.
Soon you'll be part-timers and us little
“know-nothings” will be full-timers.

C. H. BoND
South Baintree, Mass.

Dear Editor:

In the May Dollar & Sense Servicing
column, you mention a TV shop that uses
the word “service” instead of “labor” on
their invoice form. An admirable idea—
I've used it for years with much success

. until I came up with “tech service,”
which works even better.

. T. A. EGaN
Beverly Hills, Calif.

Dear Editor:

I replaced an open brightness control
on a Sylvania Model 326BU with an
exact duplicate of the control which was
in the set. The replacement heated up,
but I could not find anything else wrong.
Finally, I looked in PHOTOFACT Set 234—
and my troubles were over. The bright-
ness control was listed as a Y2-watt,
1-meg unit. The one I found in the re-
ceiver was a 4-watt, 100-ohm pot! It
was neatly soldered and looked as if it
had been in the set for some time.

CLYDE WINTON
Anderson, Ind.

You were sure asleep at the controls
on that one, Clyde!—FEd.

Dear Editor:

“Let’s Talk About Vertical Sweep Sys-
tems (August issue) is worth a whole
year’s subscription. Let’s have more along
this line.

CHARLES F. UNGER
White Plains, N. Y.

We will—Ed.

Dear Editor:

After reading the article “Servicing
Electronic Organs” by Jack Beever (July
issue), 1 would like to get more informa-
tion about schematics and service data.
Being a musician of long standing and
also a radio and TV serviceman, I be-
lieve I should be able to combine my
knowledge of both fields to my advantage.

JAMES J. SURMAN
Munhall, Pa.

A complete book on electronic organs
* Please turn to page 24

ELMENCO

CAPACITORS

The Ultimate in
Dependable Performance!

RELIABILITY . . . The use of special ceramic materials in Elmenco
Disc Ceramic capacitors impart longer life and greater stability.
Higher voltage ratings greatly improve reliability by providing extra
reserve for resistance to surges and temporary overloads.

MOISTURE RESISTANT . . . Elmenco Disc Ceramics are processed
with a rugged phenolic coating and high temperature wax impregna-
tion which gives them a superior moisture resistance and physical
strength.

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

NEW PACKAGING . . . Now packed in durable, compact plastic
boxes at no extra cost. Each box contains five disc ceramic capacitors
of the desired rating. Leads are
kept straight . . . capacitors are
always factory clean.

Available at ARCO
Distributors Everywhere

AR co For full details write for catalog # _.
electronics inc.

64 White St., New York 13, N. Y. ¢ Branches: Los Angeles 35 ¢ Dallas 19
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50% OF ALL TV SETS MADE TODAY ARE PORTABLE AND TOTE-ABLE TYPES. THIS WILL ADD UP TO $3,500,000
IN EXACT REFLACEMENT ANTENNA VOLUME IN 1960 FOR FORWARD-THINKING DISTRIBUTORS AND DEALERS
WHO PREPARE FCR IT TODAY! . .. WITH THE JFD EXACT REPLACEMENT ANTENNA MERCHANDISING PLAN.

WHERE WOULD YOU GET ANY

AND EVERY ANTENNA REPLACEMENT
FOR PORTABLE AND TOTEABLE SETS?

Model TA339 L st, 54.50

2
{
Exact Lplacemeﬂ 3- RCA,

Motoro g, Mcgn-v-> 1956.7.8 E
: U [

s B R o RN S e e

z‘gﬁ,ﬂ(*

Only when you buy a JFD Exact Replacement Ernes Replacemery i . }
Admi-al 1959-60 Portable*
Antenna do you get the original unit that JFD TV Sets )
supplies to manufacturers for their TV port- 3 k@
able or “tote-able” sets. And when you . i E \i_ @

install a JFD Exact Replacement Antenna

you make a full profit on the sale and the
installation—bring customers back to your
shop because only you are equipped to
replace a broken antenna.

Only $11.95 puts you back in profitable
e Fepracamot tor GF indoor antenna business. That’s all it costs
s e U for the No. PA500 JFD Exact Replacement
Antenna Merchandising Kit that gets you

Model TA36Z [Fist, $9.75

started in this new multi-million dollar
service market,
Remember, next to receiving tubes,
the antennas of portable and ‘““tote-able”
sets require the most frequent replacement.

See your JFD distributor today for your PA 500 ’é‘,f;i‘fk‘;‘j‘ffem';ﬁ I

kit and any and every antenna replacement ':gg’:a"’;o':";m"‘w“se‘:e“°" (

need. o

*Begi th set 467 in D

lJFD ?x“c,"c's?%e“;;c,c:,ie,,, An;g,,,,;ciﬂf’i'e' Pioneers in electronics since 1929 A
ted in SAMS PHOTOFACT f .

Your service refornca \C1 e JED ELECTRONICS CORPORATION .

6101 Sixteenth Avenue Brooklyn 4, New York ?ﬁ

Model TA369 List, $8.25 JFD CANADA LTD. JFD INTERNATIONAL p,;

Exact Replacement for RCA 51 McCormack Street 15 Moore Sireet i

1960 Portable TV Sets Toronto, Ontario, Canada New Yosk, VY.

[



PICK-A-SHAFT* CONTROLS

Maximum jobs per hour, maximum profit per job—that's what
you get with Clarostat “Pick-A-Shaft” controls. Every Clarostat

control works right the first time, minimizing reworks.

Clarostat “Pick-A-Shaft’’ controls include all popular values in

2, 3 and 4 watt wire-wound controls with or without factory-
assembled SPST switch. Also in %2 watt carbon controls, all popular
values and tapers, in single and dual, with the easy-to-do “Ad-A-
Switch’’*. And with every Clarostat “Pick-A-Shaft” control you

get your choice of any one of 13 attachable shafts at no charge.

Always ask for CLAROSTAT!

COMPLETE CATALOG ON REQUEST—OR ASK YOUR DISTRIBUTOR

‘ ( A" _— e
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17+ Radio* Hi-Fi shop owner EI.MER MAUTER says:

‘MALLORY

quality replacements
keep customers happy”

“Courtesy in handling customer service
has been one factor responsible for our
growth . . . that’s why I chose the name
Courtesy for my business. We have always
used only quality replacement products
. .. that’s why I use Mallory components.
I know that I can depend on Mallory
quality. The Mallory label on replacement
parts reassures my customers; it’s a name
they know they can rely on for top
performance.”

When electrolytics need replacement,
Elmer Mauter, like thousands of other
service technicians, knows that Mallory
FP’s will stand up at the high tempera-
tures common in the small cabinets now
being built for TV and hi-fi. Even when
they’re mounted next to a hot rectifier or

output tube, where ordinary replacement
filters would wilt, the FP
gives extra service. It's
the original 85°C capaci-
tor. Its combination of
new shock-resistant con-
struction with leakproof
seal and etched cathodes,
available without premi-
um price only in the
Mallory FP, assures long
life and hum-free per-
formance.

Whatever your component needs, Mallory
supplies the widest line of quality products
at sensible prices. See your Mallory dis-
tributor for a full selection of the parts
you need.

Put an end to call-backs with these quality Mallory products ...

22 PF REPORTER/January, 1960




Elmer Mauter owns and man-

ages Courtesy Television in
Elmhurst, Illinois, a suburb of E
Chicago. He received his ini-
tial electronies training in the
Coast Guard, later attended
Sprayberry Electronics School
and the School of Radio
Technique.

In 1952, Elmer opened his
present shop, for sales and ser-
vice of televisioa, radio, hi-fi,
record changers and auto
radios. He employs two ser-
vice technicians and keeps
two station wagons busy with
25 to 20 calls a day.

-

T

; P.R.MALLORV‘B.CO. nc.
Distributor Division n L L o R

P. R. MALLORY & €O.. Inc., INDIANAPOLIS ‘6, INDIANA

GOLD LABEL® VIBEATORS TC TUBULAR ELECTROLYTICS MERCURY BATTERIES

Sall the best in oute radio servicing; use Econemically priced filter capacitors with o Unequalled for long, fade-free life in tran-
Mallory Gold Label Vibrators every time. reputction for top performance. Proved in sistor radios. Chosen as the "power package”
Exclusive buttonless contact design gives long- service and backed by vears of Mallory in U. S. satellites. Virtually limitless shelf-life.
est life, sure starts. The quietest vikrator ever experience. Also special TEX type availabie Made by the world's iargest manufacturer of
made. for —55°C. mercury batteries.
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The Whole Industry’-‘___.-
Is Excited About the
TARZIAN "HOT ROD"” TUNER

It’s the finest . . . smallest . . . and lowest-priced tuner on
the market today. It has everything:
PERFORMANCE...QUALITY...and LOW COST

Automation in production methods makes it possible
to produce this precision-built, high quality unit in

great quantities . . . and at lower cost to YOU.

Compare these features with all others:

Tetrode R.F. stage . .. high gain ... low noise ... 13 permanent
positions . . . easily converted to UHF . , . adaptable for
remote control operation . . . very low oscillator drift . . ,
individual oscillator front adjustment . . . small and

compact ... good resetability . .. and I.F. output

tunable from the front.

Call or write for information

SARKES TARZIAN, INC.

i) Sales Department, Tuner Division
] ‘%\%ﬁﬁ East Hillside Drive + Bloomington, Indiana
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is due to be published by our book divi-
sion within the next few months. Watch
for an announcement in PF REPORTER,
or have your local parts distributor keep

you advised of new Sams book titles—
Ed.

Dear Editor:

Nothing compares with PF REPORTER
when it comes to practical and useful in-
formation. T own and operate the only
shop in a small rural town, and I'm
called on to repair everything that has a
cord on it. Your magazine provides many
helpful ideas. Thanks!

HARVEY SaAR
Treynor, lowa

What—no portable radios?

Your comments closely paraliel the re-
ports we have received from many other
servicemen in rural areas. Knowing there
is a sizable army of “jack-of-all-trades”
independent servicemen has encouraged
us to broaden our field of subject cover-
age 1o encompass more than just radio
and TV —Ed.

Dear Editor:
For my money, PF REPORTER is the
best of the electronic servicing maga-
zines, bar none! As Walter Winchell
used to say, “orchids to you” and your
staff for a wonderful magazine.
RicHARD P. BoyLaN
Brentwood, Mo. :

As H. V. Kaltenborn says, “There’s
good news tonight”—FEd.

Dear Editor:

There are always a certain number of
customers looking for something for
nothing, but I try to let them know in
advance that 1 carry no such thing in
my c.addy. In this business, it pays to
have a good understanding of people in
general, in order to spot a price-obsessed
customer hefore performing a service for
him.

Froyp Cox
Los Angeles, Calif.

No hwmane way has ever been in-
vented of ridding the world of those who
consider no values except rock-bottom
price. However, there is one way to re-
duce  your contacts with “discount
hounds” to a minimum. That is to re-
frain from advertising cut-rate service-
call charges in the first place, and to
seek a clientele who will pay a fair price
for services well rendered. Sometimes
these wonderful people seem to be hard
to find—but they're well worth looking
for—Ed.

Dear Editor:

We have just been rereading the article
by Melvin Cohen which was published in
TV Guide on June 28, 1958 and reprinted
by you. We are in entire agreement with
the article except on two points.

Speaking of tubes which test “weak”
on low-quality tube testers, the author
says, “Usually they are good for many
more years.” This is a dangerous gen-
eralization. It might have been better to

® Please turn to page 93
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Install the rectifier tube w:th the smooth,
unritbed plates—General Electr:c’s Service-
Designed 5U44B! No raised metal Lips to
collect contam: 1ants! These bald up into

ridges which se-ve as sources cf back emis-
sion, causing ‘hot spots” thar melt and
eventually destroy the filamen:s of crdinary
tubes (see photographs above, -ight;.

FILAMENT INTACT. Genzsal
Elactric 3U4-GB filament, ofter
if=testinside its unribbed plate
3t 35% obove iated tuke walt-
age, shows no destruct ve 2f-
‘ezts from kot cpots”’.

CLOSE-UP of pitted area.
The filament is sc badly
damaged that it scon will
break, or bend to meet the
plase, sorting out the tube.

FILAMENTY BADLY PITTED.
Ordincry 5U<-GB filament,
after tie same life test inside
its ribked plats, shcws minor
or heavy damage thet has
occurrad opgpesite 2ach rib.

Smooth Plates of G-E 5U4-GB Protect Filaments!

Service-Designed Tube is free from “‘hot sools’’ that damage filaments
of less dependable 5U4-GB’s with ribbed plates!

Dependable frcra the moment vou install
them Service-Lesigred 5U4-GB’s mean
fewer calldacks and less chance of a -ectifier-
tube shori-circuir, with risk of tracsformer
burnout—a costly possibdility in manymode-n
TV szts. See your G-E mbe cistributor! Dis-
tribrtcr Sales, Electronsc Compronents Division,
Genrerzl Electric Comparzy, Ouensboro, Ky.

Instail the picwre-perfect pair: Service-Designed Tubes and Black-Daylite Picture Tubes!

GENERAL (

ELECTRIC

2-111-209




AT LAST...SOMETHING NEW

for better commercial sound!

i - .
b 4

3 major desig'n‘ improvements




CONVERTIBLE DRIVER

Only E-V offers a line of drivers suit-
able for every horn type. The same
driver can be used on reentrant horns
for maximum economy, or installed in

compound horns for lowest distortion.

o

"7 we NEW CONVERTIBLE
= & oRivERs

) ‘,,ﬂp Ideal for any

\
horn type

o First with Ceramic Magnets
« First with Edge-Wise Wound Voice Coils
o First with Dual Concentric Centering

The new E-V convertible drivers have
all the characteristics needed to satis-
fy critical sound jobs where excellent
power handling, high eﬂ’icienc;) and
wide range must be combined PLUS
the ability to be used interchangeably
in conitpound or reentrant horns. This
unusual versatility is accomplished
without compromising the perform-
ance quality of any horn type. Tonal
balance allows good musical reproduc-
tion while providing the rising fre-
quency response necessary for clear,
crisp voice projection. ‘“Peaked” re-
sponse is eliminated. Both the high
and low frequency range is limited
only by the horn design. The drivers
are rugged, weatherproof and engi-
neered to permit easy diaphragm re-
placement in the field on either type
horn. Available with 16 or 45 ohm
voice coils or with built-in 70.7 volt
line constant voltage transformers.
Engineered with careful attention to
detail, these new drivers are easier to
install with push-type polarized con-
nectors plus a cable strain relief for
highest reliability.

DC30A DC30T DC40

oy #

y o \ L o
—_M_rz‘ ‘w
30 Watts 30 Watts 40 Watts
150-10,000 cps With 70.7 V. 140-11,000 cps
$27.50 List Transformer $36.00 List
150-10,000 cps
$37.00 List
bcaor DC50 DC50T
e A
GED &3
hf[’ﬂ" }TF’
40 Watts 50 Watts 50 Watts
With 70.7 V. 140-11,000 cps  With 70.7 V.
Transformer $47.00 List Transformer
140-11, 000 cps 140-11,000 cps
$46.50 L $57.50 List

all from

== RING

| REFLECTOR

Conventional P.A. horns use smoothly
rourded paths at both critical reen-
trant sections. This technique is satis-
faetory for small radius bends but only
E-V uses the exclusive ring reflectors
to ircrease output in the vital presence
region by as much as 7db. Result —
clearer speech— better balanced music.

NEW RING
REFLECTOR
REENTRANT HORNS
/ Wide range

with economy

Modei AR-150
List Price $31.00 (less driver)

Revolutionary E-V ring reflector ex-
tends the high frequency range, in-
creases intelligibility and provides
more natural sound. New horn devel-
opmant gives this round horn maxi-
mum penetration over a larger area
at lowest cost. Rubber damping ring
eliminates resonances. Heavy spun
aluminum bell, rugged aluminum die
cast mounting plate plus precision die
cast reentrant tubes assure long last-
ing performance. Accepts E-V or other
standard drivers with 13%”-18 thread.

Mode! FR-150
List Price $37.00

An :deal reentrant horn for car-top
instzllation or wherever a low silhou-
ette is needed and where bass re-
sponse cannot be sacrificed. Stacks
easily for multiple speaker operations.
For maximum economy, this low cost
medium angle horn provides good cov-
eragz and smooth response. Rugged
fiberzlass horn has Mesa Tan color
molded in. Adjustable mounting allows
best coverage. Accepts E-V or other
standard drivers with 13:”-18 thread.

AND THAT'S NOT ALL . ..

Paging and
Talk Back Speakers
4

Model 847
List $47.00

Virtually every sound job can be done
better, easier and cheaper with the
comrglete line of E-V compatible sound
products. E-V’s leadership in micro-

pe 4

e

. \]
COMPOUND HORNS

New designs expand the time-tested
“CDP” for usefulness where wide-an-
gle OR concentrated coverage is de-
sired. Each horn can use concentrat-
ing or diffraction horn above 1000 cps
for maximum versatility.

NEW COMPOUND
HORNS THE FINEST
SOUND AT ANY PRICE

Model FC-100
List Price (less driver) $47.50

E-V exclusive! Dual compound diffrac-
tion horns permit the widest range
while reducing distortion far below
any other projector design. Two dif-
fraction horns give uniform wide an-
gle coverage over the entire frequency
range. Use any E-V Convertible
Driver. Low-frequency horn cut off, 100
cps; air column length, 58”; sound
distribution, 90° x 120°. Mesa Tan
weatherproof fiberglass.

The FC-100 is available with 30 watt
driver installed. This is the popular
848 “CDP” (not illustrated). Widely
used where sound quality is critical.
LIST PRICE — $75.00.

. Model AC-100
¢ List Price (less driver)
! $44.50

A new compound horn in the famous'
E-V tradition but with round bell for
maximum concentration. Offers ex-
tremely high efficiency for maximum
penetration and longest throw. No at-
tenuation of highs as in conventional
directional horns. Compound design
lowers distortion for highest intelligi-
bility. Takes any E-V Convertible
Driver. Low-frequency horn — cut off,
100 cps.

Weatherproof Fuli
Range Speakers

=

Musicaster List $86.50
Musicaster [# List $120.00

Model 844
List $34.50

phone and speaker design can assist
you in the solution of your toughest
sound problems.

ElecthhoYores

For complete information write Dept. 10R COMMERCIAL SOUND DIVISION

ELECTRO-VOICE, INC.

BUCHANAN, MICHIGAN

better products for better sound
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WINEGARD Antenna Dealers

Tune in Paul Harvey News, ABC Network,
Monday through Friday 5:55 E.S.T., starting
January 18. (Check local listings for

time and station.)

Prolit with the Antenna
Dealers have learned to trust

Winegard dealers make more money for
threé important reasons —

1. They have the best performing, easiest to install, best
constructed and neatest looking antenna on the market in
the Winegard Gold Color'Ceptor.

2. They have the only written Performance Guarantee in the
industry that guarantees 100% customer satisfaction or
full list price of antenna refunded by Winegard—and the
dealer still keeps his profit.

3. They get the cntenna industry’s biggest advertising back-
ing.

Three Color'Ceptor models meet all needs: ClL-4, $29.95;

SCL-4, $38.95; CL-4X (with power pack) $44.90

to Make 1960

PAUL HARVEY
Sells Winegard Gold

Color'Ceptor Antennas
National ABC Radio Network

on

“I'll be telling your customers why the Winegard
Gold Color’Ceptor TV antenna is America’s best
antenna buy. I suggest you stock up on Color’ Ceptors
now to take advantage of Winegard’s advertising
and make more profit in 1960.”

*U. S. PAT. 2,700,105
CANADA 511,984

Winegard Gold Anodizing

Winegard’s special 7 cycle bright gold anodizing
inside and out (not a cheap flash finish) hardens
the antenna surface, seals out corrosion and
weathering, exceeds U.S. Gov’'t specifications
in salt spray tests.

Winegard performance is protected by U.S.
*patents, confirmed by leading consumer re-
searchers, by millions of happy users, by pros-
pering dealers everywhere. First with the ad-
vancements the public wants and sales-minded
dealers can sell! Feature the leader and be one!

|




Get Biggest Ad Backing

Bigoest Profit Year Ever!

NOT here today and gone tomorrow ... but ALL YEAR LONG!

¢rrHones

and Ghrdens

“"‘:&
]

R e —

Big Winegard Gold Color’Ceptor ads in the biggest
consumer magazines . . . Paul Harvey on Network
Radio . . . The Antenna Industry’s biggest and
most helpful advertising keeps hammering away,

stronger and better than ever!

EX Farming j

o BEST MECER G
Tw e (20 ]

YOUR NAME HERE DEALER SALES HELPS Winegard
to connect Winegard’s ad powerhouse —_— .
EST RECEPTION to your cash register. To use in your

Truck decals,
pressure-sensitive.
No water.

store, outside your store, and out where 7/,
the sales begin. Get these sales helps
(delivery prepaid) with FREE “PRO-

Jf frRER TVaE B MOTION BUCKS”. One “Buck’ goes

ANTE N NAS with each Color’Ceptor you order. Use
your “Bucks” to get the sales helps
that will do you the most good.

Giant 6-ft. 3-color metal “ WE RECOMMENO

road sign ... with your
name on it.

GOLD TV and FM

,'( / ,"b: 7 ANTENNAS
d An 1enn°l
= A . DEALER NAME
{filuminated window and Gold anodized telescopic
counter sign. antenna display mast.
Metal outdoor store
Balloons—With Winegard sign with hanger.
selling message—
WINEGARD CO. e

3009-1 Scotten, Burlington, lowa

[ ] RUSH full color brochure showing Winegard’s new antenna

®
n dealer sales aids . . . and tell me how | can get them free!
] Send literature on Winegord's complete line of FM ond TV
antennas.

NAME_

POSITION__ FIRM

ANTENNA % SYSTEMS

WINEGARD CO. 3009-1 Scotten, Burlington, lowa ADDRESS . . . —— —




Servicing NEW DESIGNS

N

FILLING

L LG

MIDDLE

for

BETTER STEREO

What’s behind all the talk about
“three-channel stereo” and other in-
novations in the stereophonic hi-fi
tield? When you get right down to
the facts, these new developments
do not necessarily make stereo sys-
tems more complicated and costly;
in some cases, the reverse is actually
true.

New designs in stereo are aimed
at heightening the illusion of “solid
sound” by muaking a large area of
the listening room appear to come
virtually alive with sound. The orig-
inal stereo setup of twin “left” and
“right” speaker systems doesn’t al-

by Thomas A. Lesh

ways accomplish this purpose. If
the two systems are placed rather
close together (say, less than four
feet apart), there may not be enough
separation between them to produce
the desired dramatic effect. In other
words, the listener will not get the
full impact of the “stereo illusion”—
the feeling that an entire orchestra is
in the same room with him.

Moving the speakers farther apart
helps to increase the sensation of
closeness to the music, but it also
brings up another problem which
may be distracting to the listener. As
speaker spacing is increased, the

RIGHT AMP
L,12AX7

100 470
mm{  mmi

RIGHT

RIGHT QUTPUT
6BQS

33000 5 mfd NON~

AAA

> 15K

15" WOOFER

TO CENTER

TAP OF
LEFT AMPLIFIER 220K HEATER
CHANNEL - BASS PHASE INV % g—— WINDING
IDENTICAL TO 1,12AX7 F L 10 ON PWR TRANS
RIGHT CHANNEL 2 = mid
6 3
+ It
7 17
0
8 >
3 120K
1500 6BQ5
245v BASS OUTPUT
Fig. 1. Motorola employs separate push-pull amplifier to drive 15" woofer.
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sound tends to divide into separate
streams coming from two distinct
spots in the room. Then, instead of
relaxing and enjoying the music, the
listener is likely to strain his ears
trying to determine whether a par-
ticular sound is coming from the left
or right. Stereo listening is not sup-
posed to provoke such debates! The
listener should be conscious only of
the over-all effect of the perform-
ance. To provide the necessary
smoothness of sound reproduction,
various ways have been devised to
fill the “hole in the middle.”

Perhaps the best solution—but
the costliest—is to install a third
full-range speaker system midway
between the right- and left-channel
speakers. To achieve the proper ef-
fect, the signal fed to this extra unit
should correspond to the sound
which originates at “center stage.”
Since present stereo discs and tapes
are limited to two channels, the re-
quired third signal cannot be sup-
plied directly from a centrally-placed
third microphone—but it can be de-
rived electronically by mixing equal
proportions of the left- and right-
channel signals. Of course, a third
power amplifier would be needed in
order to operate the extra speaker
system.

Such an arrangement is impracti-
cal for most installations, from the
standpoint of both cost and space;
therefore, a number of more simpli-
fied “center-fill” systems have been
developed. Although purists may
raise the objection that these are
not true three-channel stereo, the
fact remains that these simplified ar-
rangements do remedy the “hole-in-

* Please turn to page 79



Hey...

I've

got

new

coil heaters!

(GOODBYE TO YOUR

FRONT-END TROUBLES)

e W& i = o
“All 6BQ7A’s used to have folded heaters . . . and Yes, the new CBS 6BQT7A offers you total reliability
gave you plenty of trouble. Now, all of us CBS ... proved in performance by leading TV and radio
6BQ7A tubes have new coil heaters for our new im- set manufacturers. You, too, can profit from the total
proved cathodes . . . and you don’t have heater burn- reliability of CBS tubes. Prove it to yourself. Replace
outs, shorts or slumping gain.” with CBS.

TOTAL RELIABILITY...proved in performance

Old-style 6BQ7A folded
heaters had seven folds
. .. each fold a potential
source of burnouts and
shorts. The new CBS
6BQ7A heaters, because
of the telescopic effect

Receiving, industrial
and picture tubes «
transistors and diodes «
audio components -

of coiling the heater,
have only one gradually
curved fold. The result is

and phonographs

that CBS 6BQ7A's just
don’t develop those ir-

w3 Senmeosmomens | CBS ELECTRONICS

3 TIMES
opens. Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.
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Fig. 1. Interlaced scanning patterns.

Vertical interlace problems are
high on the service technician’s list
of aggravating TV troubles. Al-
though poor interlace may pass com-
pletely unnoticed at times, it can
produce very conspicuous and an-
noying symptoms like extensive loss
of picture detail.

The normal scanning pattern,
which results in correct interlace,
is depicted in Fig. 1A. The first
vertical field starts at a and ends at
b. The electron beam moves back
to the top of the raster during the
first vertical retrace time b to c,
and then traces out the second verti-
cal sweep from ¢ to d. The second
vertical retrace occurs during the
time interval d to a. Note that the
first line of the first field starts at
the upper left corner of the raster;
and the first line of the second field
begins at top center. This automa-
tically produces uniform spacing be-
tween successive even and odd lines.

With defective interlace, the first
field may begin at some point other

FIELD 1 FIELD 2

_—

. for Interlace

A prescription to help you cure
the vertical — interlace plague.
by Warren J. Smith

than the left corner, or the second
field may start at a spot away from
top center (Figs. 1C and ID). It is
normal for the even and odd lines
to wander over the raster somewhat,
but if they pair off too closely or
touch each other, a partial loss of in-
terlace results. This condition (pair-
ing of the lines with a black space in
between) is especially noticeable on
large screen receivers. In older sets
which lack retrace blanking, the
quality of interlace is readily judged
By turning up the brightness control
to observe whether the vertical re-
trace lines are evenly spaced or are
more or less paired. A complete loss
of interlace (Fig. 1D) results in very
closely twinned or superimposed al-
ternate lines. Picture detail deterio-
rates considerably, since the raster
displays only the equivalent of 240
lines as compared to approximately
480 visible lines in a normal presen-
tation. (The remainder of the 525
lines in the frame are blanked out
during retrace time.) Contrast may
also suffer as a result of lost inter-
lace, as illustrated in Fig. 2. If ad-
jacent lines in the two fields carry
different video information—as may
be the case when narrow horizontal
or near-horizontal stripes are pres-

-\__\_\_\_h_-\- 5
H--""‘-\-._\_ |
— o
-\-\-\-\""'\-\.__\_-\-\"

RESULTANT BRIGHTMNESS
WHEN TwWO LINES ARE
SUPER IMPOSED:

BLACK + BLACK = BLACK
WHITE + WHITE="WHITE
BLACK + WHITE= GRAY

Fig. 2. Distortion of picture detail

fields in raster are superimposed instead of interlaced.
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BLACK WHITE GRAY

SYNC AMP
12AU7
™ ADJACENT
LINES
) IN RASTER
50
may result if two Fig. 3.

TAKEN WITH VERT
0SC TUBE REMOVED
FROM SOCKET

PRINTED-CIRCUIT
INTEGRATOR

Sylvania Model
cuit integrator unit feeding positive pulses to oscillator.

ent in the picture—they will repro-
duce incorrect shades of gray when
they merge. Besides distorting the
image, this action tends to set up an
intermittent flickering in the picture
as the degree of interlace varies and
as the scene changes. This distortion,
known as moire effect, is particu-
larly noticeable in the horizontal
wedge of a test pattern.

A quick visual check for proper
interlace can be made by turning the
brightness up, and “rolling down”
the picture with the vertical hold
control to permit observation of the
scanning lines in the area of the
vertical blanking bar. If interlace
is correct (or nearly so), one bright
line will begin just below the blank-
ing bar near the center of the raster
and will remain in that position; if
interlace is defective, the lines will
appear to flicker and move because
they are wandering over the raster
and starting at different points.

Interlace impairment may be due
to set-design deficiencies or trans-
mission trouble rather than a defec-
tive component in the receiver. Con-
tinuously poor interlace on one
channel, with normal operation on
all others, is indicative of trouble at

« Please turn to page 68
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PHILCO GUALITY

.. . THE LAST WORD IN

Your Philco Distributor has a COMPLETE LINE OF SWEEP
COMPONENTS and other TV replacement parts to repair all
makes of television receivers. These components are precision-
engineered to the highest standards in the industry. Where
top performance and reliability count, choose Philco—
the fir,’ét name in electronics...the last word in guality!

" WORLD-WIDE DISTRIBUTION

Wi Service Parts » Power-Packed Batteries ¢« Universal Components » Long-Life
Tubes « Heavy-Duty Rotors » Star Bright 20/20 Picture Tubes ¢ Long Distance
Antennas » Appliance Parts » Laundry Parts « Universal Parts amd Accessories

PHILCO CORPQRATION ACCESSORY DIVISION
ATTN. Carl Areschoug

P. O. Box 3635

Philadelphia 25, Pa.

If you service telavision aud radio receivers and would
fike to receive valuable promotional mailings from
Phileo, attach this coupon 4a your Compony letterhead
and forward to above address.

NAME_.

ADDRESS

CIvY . __ZIONE_STATE




mastering the

(C) ELECTROLYTIC CAPACITOR

(B) 7-PIN MINIATURE TUBE

(D) SHIELDED IF TRANSFORMER (E) IRON-CORE TRANSFORMER

Fig. 1. Characteristic patterns of conductors surrounding major components.

Circuits on printed wiring boards
go by a variety of names these days
— but, whatever they’re called,
you’re sure to find them in a major-
ity of the late-model TV sets you
service. Since their percentage of
use is likely to go even higher in
the future, the professional service-
man must learn to service circuits
mounted on printed wiring boards
if he is to stay in business. We have
a number of suggestions for easing
your present job of PC servicing.

It has long been our contention
that printed-board servicing is not
necessarily harder than repairing
conventionally-wired circuits, even
though we do agree it /s different.
This contention is not just some
idealized fancy, but is based on
first-hand experience with all phases
of printed-board servicing. While we
realize that some service jobs are
complicated by the presence of a
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printed board, we have discovered
that other jobs are actually easier
for the same reason.

Component Location and
Identification

In response to servicemen’s pleas,
several manufacturers have begun
to mark printed wiring boards with
helpful circuit-tracing information.
RCA, Philco, and some models of
Admiral sets for 1960 have the en-
tire pattern of foil conductors repro-
duced in bright-colored ink on the
component side of the board; Gen-
eral Electric sets have connections
between components indicated by
arrows; the board in a Motorola
portable has color-coding applied to
the conductor strips on both top and
bottom surfaces; and the latest West-
inghouse receivers have a See-Matic
coding system in which the location
of all components is indicated by

schematic symbols on the foil side of
the board. Several of these new
troubleshooting aids have already
been pictured in Previews of New
Sets (see the coverage of the RCA
Chassis KCS126A in last July’s
issue, the October story on the Mo-
torola Chassis TS-433, and the No-
vember presentation of the Philco
Chassis 10L43). More features of
this type will soon be shown in Pre-
views, and we are also planning a
detailed report on how to use the
new circuit-tracing systems most
effectively for bench servicing.
Test-point information and com-
ponent reference numbers are also
stamped on the component side of
some printed wiring boards to speed
up identification of individual points.
If this information is lacking, the
various components can still be
readily located by reference to the
pictorial wiring diagrams in service
data. We think you will agree that
finding components on a printed
board is much less of a problem than
following the wiring pattern. For
example, merely locating a resistor
is usually not enough; you still must

determine “which end goes where.”
= TO FIRST
HOEss=== VIDED IF
1000 GRID CIRCUM
mmf
0
MIXER 14 mit
PLATE
10000

mmf
TUNER IJ - BI
mmt =

VIDEO {F BOARD

Fig. 2. IF input lead from tuner plugs
into video IF printed wiring board.




Aids that save servicing time
on printed - circuit designs.

by Calvin C. Young, Jr.

R W b A e A

As yet, few receivers in the field
are equipped with “built-in” circuit-
tracing aids; thus, skill in finding
one’s own way around a printed wir-
ing board is a definite asset in to-
day’s service business. Being able to
determine the exact location of
major components when viewing a
board from the foil side can be most
helpful in all troubleshooting pro-
cedures. For instance, voltage, signal
and resistance checks are made from
various reference points (B,
ground, the cathode pin of a tube,
etc.) which are more easily located
after major components have been
identified.

Study the sample foil patterns
(Fig. 1) typically associated with
the mounting of major components.
As you’ll note in parts A and B of
Fig.1, the spacing between succes-
sive pin connections of a miniature
tube socket is uniform except for
the definite gap between pins 1 and
9 or 1 and 7. This gap, even though
it may be partially filled with a foil
strip, can be easily recognized as the
“keyway” for correct tube orienta-
tion. Looking at the “underside” of

Fig 3. Unusual components, like large
resistors, are keys fo circuit-tracing.

Fig. 4. Boxed CircuiTrace numbers are keyed

certain tube points down, pin 1 of
this tube is on the left side of the
gap. Of course, you can quickly tell
whether the tube is a 7- or 9-pin
type by simply counting the number
of connection points.

Thus, when you are circuit-trac-
ing to or from a tube element, the
easiest point to locate is the tube-
socket connection for the particular
element involved. Even without
looking at the schematic, you can
recognize some components just by
tracing from the tube socket. For
example, if you were searching for
a grid-load resistor and had located
the foil strip connecting to the grid
terminal of the socket, you could
logically expect to find one end of
the resistor connected to this con-
ductor. (Naturally, if more than one
resistor were connected to the same
grid terminal, you would have to re-
fer to the schematic diagram as a
guide in pinpointing the correct
component.) This method of cir-
cuit tracing can be used when you
are attempting to locate any com-
ponent. Familiarity with other foil
patterns commonly associated with
various major components can also
be helpful during troubleshooting or
circuit-tracing. A few of the most
distinctive ones are pictured in Figs.
1C thru 1E.

Circuit Tracing

Even the new “guide systems”
don’t show all possible test points,
alignment points, etc.; so the ability
to circuit-trace a printed-board net-
work can come in handy when any
set is being serviced. The first step
in the procedure, which saves time

to pictorial view in Fig. 5.

in the long run, is to establish a
reference or starting point. If you
wish to trace the signal path from
the tuner to the grid of the 1st video
IF, you should locate the point where
the signal leaves the tuner, as well
as the IF-input terminal on the main
chassis. You can logically proceed
by assuming the video IF tube near-
est the tuner is the first stage. By
reference to either a schematic or
a tube manual, determine which pin
of this tube is the control grid. When
this point has been positively identi-
fied on the board, you are ready to
trace the circuit and locate the de-
sired test or alignment point.

In some cases, as illustrated in
Fig. 2, a plug-in shielded cable is
used to couple the signal energy
from the tuner to the video-IF
board. This greatly simplifies the lo-
cation of any point in the IF input
network. For example, the two trap
networks Al and A2 in Fig. 2 can
be readily located by simply tracing
from the point where the shielded
line connects to the board. The fre-
quencies to which the traps are
tuned can be determined from the
alignment instructions, while exact
identification of the traps can be
determined by noting the different
values of capacitance used to shunt
the coils and checking this informa-
tion against the schematic.

Another useful circuit-tracing aid
has to do with the physical sizes of
various resistors and capacitors.
Valuable information can often be
obtained by examining the actual
equipment (or a pictorial layout)
before studying the schematic. In

¢ Please turn to page 73
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Modules made their first appearance in
1955. That year’s August and October issues
of PF REPORTER introduced them to the
servicing industry. Since that time, modules
have been used in some Motorola radios, as
well as in their ‘59 and ‘60 TV lines. Emerson
used these components in some of their ‘58
and ‘59 TV sets,

Servicing has been made easier by the
grouping of all capacitors and resistors for
an entire circuit into one small package. This
story describes techniques that will help you
make most effective use of your time in
modular-circuit servicing.

L] r 't!'.l'-_‘lﬂul:“' "‘*"!..
LOCATING NOTCH &

The locating notch in the side of the
module provides the key to terminal
identification. Viewed from the base, the
terminals are numbered in a counter-
clockwise direction, which is exactly
opposite to the numbering for tube pins.
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Schematics show the terminal-number connectlons as well as the
values for each component in the module. In this particular

example, twelve components are contained In a single modular
unit, which confines circuit troubleshooting to a very small area.

Conventional servicing procedures—
which include comparisons of
waveforms, voltages, and resistances—
are used to analyze the entire circuit.
Individual components within the
module are checked by connecting test
instruments to the appropriate terminals.
The photo shows ohmmeter leads being
applied at terminals 9 and 10 to check
K2L, a 390-mmf capacitor, for leakage.
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After determining that a component
within the module is defective, a study
of the module diagram shows what
other components are connected to the
same terminals. It can then be decided
if the module must be replaced or a
substitute component can be used

to effect a repair.




Assuming the circled cap K2L has been found
defective, all sections of the termina! 10

riser can be cut to isolate the components
connected to it. These (K2G and K2L) are
then replaced with external standard

units to complete the repair.

If the number of components to be replaced make the
repair more costly than replacement of the entire
module, a completely new unit can be obtained for
around $2.00. To avoid confusion when installing a
new unit, the old one can be left in place while
lead-for-lead connections are made.
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Combination-component units, as shown
here, are taking many forms in today’s
radio and TV receivers. Using the
techniques outlined on these pages to
isolate and correct component troubles
will save much time and effort.
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Fig. 1. Output signal of video detector,
viewed at 30-cps scope sweep rate.

In my November column, tech-
niques for isolating power-supply
and audio-system troubles were out-
lined. This month we’ll learn how
use of an oscilloscope quickly pin-
points video-amplifier and vertical-
sweep troubles.

The video amplifier furnishes sig-
nals to the picture tube, the sound
system, the AGC circuit, and the
sync section; thus, a video circuit
defect can interfere with the opera-
tion of every major section of the
receiver. The most common symp-
toms resulting from trouble in the
video amplitier section are no pic-
ture, negative picture, smearing, dim
picture, excessive contrast, unstable
sync, and no sound. While any one
of these symptoms can also be
caused by defects in other sections,
the important point to note is that
each of them can sometimes be

(B) Strong 60-cps hum.

Fig. 2. Distortions of video signal.
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Scoping

developed in the video stages. For
-‘example, take the symptom of no
sound. Normally, the first place to
look for the cause is in the sound
section. This is true provided the
lack of sound is the only malfunction
that exists. If the picture is also mis-
sing, the sound section is nor the
best place to start.

Let us suppose that the symptoms
found in a particular set lead you to
suspect that the trouble lies in the
video amplifier section. This im-
mediately raises two questions. First,
how can you tell if the video section
is functioning properly? Second, if
malfunctioning is indicated, how
can you pinpoint it? The test instru-
ment which can most readily help
you with answers to both questions
is the oscilloscope.

The vertical input of the scope
is connected to the ungrounded end
of the video-detector load resistor.
(A low-capacitance probe should
be used to prevent undue capacitive
loading.) The ground input termin-
al of the scope connects to the re-
ceiver chassis. It is usually best to
set the scope sweep to 30 cps in
order to observe two complete fields
of video signal information. With
the receiver tuned to a station, the
typical observed pattern should be
as shown in Fig. 1. The normal

an

Fig. 3. Negative picture indicates ex-
treme overloading of video circuits.

polarity of the detector-output sig-
nal in most sets is as indicated in this
waveform. An upside-down pattern
may indicate a wrong setting of the
scope’s polarity-reversal switch, or
possibly an odd number of stages
in the vertical amplifier of the scope.
In any event, your first concern is
the presence of the signal-—not its
polarity.

Your next step is to study the
signal pattern. If it is normal, at least
you know that an undistorted signal
is being fed to the video system. If
not, there is obviously no reason to
check further in the amplifier stages.

With a clean input signal, the next
step is to check the signal where it
enters the picture tube. If it is still
undistorted and much greater in
amplitude, the video system is func-
tioning satisfactorily. If it is missing
or distorted, there is some malfunc-

N 3
VARIOUS O O SIGNAL
SIGNAL AS SHOWN SCOPE TESTS | scOPE SCOPE |  SIMILARTO
INFIG. ) O IN VIDED AMP STEP 1, BUT
CODE FOR ? AMPLIFIED AND
RESULTS: SCOPE [ INVERTED
A - GOOD; B - BAD Q9 VIDEQ OUTPUT

g &Y FURTHER TESTS -
REQUIRED IN

RF, IF AND DETECTOR
N2
\{)ARIABLE
DC TO AGC LINE - SﬁpB,Jf‘YS
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N
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?
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f 0
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1

RESISTANCE CHECKS =
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Fig. 4. Suggested steps in troubleshooting typical video-amplifier stage.



Fig. 5. Raster nonlinearity due to de-
creased bias on vertical output tube.

tion in the video-amplifier section
and further localization is in order.

The foregoing approach is direct,
quite reliable, and quickly per-
formed. It will reveal sync-pulse
clipping or compression (Fig. 2A),
the presence of hum (Fig. 2B), and
other distortions.

At this point, mention should be
made of the AGC line and the role
it plays. In every set, the AGC volt-
age depends on the signal at the
video detector (or beyond) and con-
trols the gain of the tuner and IF
strip. Hence, a defect in the video
section can affect the signal (through
the AGC line) before it reaches the
video detector. A distorted input
signal applied to a defective video
amplifier just makes matters worse
than ever. To get around this “dog-
chasing-its-tail” situation, the AGC
line can be clamped with a DC
source equal in value to the normal
voltage. The DC source may be a
battery or a special low-voltage rec-
tifier. The only precaution to ob-
serve in the latter instance is to make
sure it has a low-impedance output.
(All  commercial AGC voltage
sources meet this condition.)

If clamping the AGC line returns
set operation to normal, the AGC
circuit may be at fault. This possibil-
ity will be considered more fully in
a later article.

If the foregoing oscilloscope
checks indicate that the trouble does
lie in the video-amplifier section, the
signal can be traced from the detec-
tor to the grid and plate of the ampli-
fier (or amplifiers, if there are more
than one) until it disappears or be-
comes distorted. At this point, volt-
age and resistance measurements

Troubles

are called for.

Pay particular attention to the
grid-to-cathode voltage (bias), be-
cause a discrepancy here will have
a far greater effect than a much larg-
er error in plate voltage. Too much
negative voltage on the grid, or ex-
cessive positive voltage on the cath-
ode, will lower stage gain and lead
to reduced contrast. On the other
hand, excessive contrast (where the
picture is quite dark and lacks inter-
mediate gray tones) can be due to
insufficient bias. The latter condi-
tion may come from a leaky coupling
capacitor, a shorted cathode-bypass
capacitor, or a gassy tube.

A negative picture, shown in Fig.
3, is actually a further aggravation
of the conditions that lead to exces-
sive contrast. In this case, the am-
plifier is greatly overdriven, and the
grid is no longer in control. The
effect is that the tube reacts as
though it were cathode driven, and
the result is that no phase inversion
of the signal takes place. Your first
scope check, of course, would send
you looking ahead of the detector,
most probably to a defective AGC
circuit.

Comments were made previously
(in connection with audio ampli-
fiers) concerning the effects on stage
gain of either an open screen-grid
bypass capacitor or a change in load
resistance. Those statements apply
equally well here.

e

Fig. 7. Two examples of normal drive
waveforms on vertical-output grid.

Fig. 6. Fault in either oscillator or

output stage could cause no sweep.

Fig. 8. Keystoning is almost always
caused by a partial short in the yoke.

Video amplifiers also possess low-
and high-frequency compensating
features, and a malfunctioning com-
ponent in one of these networks will
affect picture quality. This poses a
special  troubleshooting  problem,
since the fault may not be detectable
on the scope waveform. Fortunately,
the culprit can often be detected by
voltage or resistance measurements.
The following discussion will show
why this is so. ’

A typical commercial video am-
plifier is shown in Fig. 4. High-fre-
quency compensation is provided
by L1, L2, L3, L4, and LS, plus the
use of low-valued load resistors Rl
and R2. Low-frequency compensa-
tion is achieved with an additional
RC network in the plate circuit
(consisting of R3 and C1), a high-
valued bypass capacitor in the
screen-grid circuit (C2), and an un-
bypassed cathode resistor.

Some of the high-frequency peak-
ing coils are shunted by a resistor to
prevent them from sharply increas-
ing the amplifier gain at any specific
resonant frequency. If a peaking
coil such as L15 should open up.
causing the high-frequency response
to deteriorate, the circuit would still
be completed through the parallel
resistor; however, the plate volt-
age of the 12BY7A would decrease
noticeably. The same .thing would
happen if coil L4 opened up. Hence.
a simple voltage check will usually
bring this defect to light. Of course.
if L4 or LS did not possess shunt
resistors and they opened up, B+
could not reach the plate of VI—so
the entire stage would become inop-

erative.
* Please turn to page 88
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BY MELVIN WHITMER
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Fig. 1. Open-loop systems can initiate
action, but cannot identify the action.
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Fig. 2. Closed-loop centrol systems in-
clude a sensing device and comparator.
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Fig. 3. AGC system used in TV sets is
actually o simple closed-loop control.
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-different control techniques.
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Industrial processing uses many
These
can be grouped into two general
classifications, open-loop and closed-
loop systems. The first group in-
cludes switches, valves, and other
simple devices which require adjust-
ment by human operators. In the
closed-loop category are many types
of fully automatic, self-correcting
systems, ranging from simple heat-
ing controls to entire ‘“automated”
production lines.

Open-Loop Control

In an open-loop system, there is
no way within the system for de-
termining whether an initiated action
was completed or not. As an exam-
ple, the common light switch used
in home lighting systems is an open
loop; the switch can be turned on,
but a human observer must deter-
mine whether or not the bulb is
actually lit. The light circuit can be
made into a closed-loop system by
adding an additional sensing device
which will turn on a second light, or
activate some sort of alarm, if the

Q@ Q@ Come
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Fig. 4. Circuit for a recorder-control unit used to hold temperature constant.
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first one doesn’t work.

An open-loop circuit can start a
control action, but it cannot correct
for a lack of action. Fig. 1 shows a
block diagram of an open-loop de-
sign applicable to a great many cir-
cuits. Action is initiated and iden-
tified at the input. This corresponds
to the switch in our home lighting
system. The second block in Fig. 1
represents the unit which actually
performs the operation.

Closed-Loop Control

The block diagram of a closed-
loop system is shown in Fig. 2. No-
tice that two blocks have been added
—the sensing device and a compara-
tor. The sensing device measures
some characteristic of the process
and produces a signal representing
that measurement. The comparator
receives two signals, one from the
sensing device and another from the
input. If these two signals do not
agree, the comparator generates a
correction signal which changes the
setting of the readout device.

A good example of closed-loop
control is the home heating system.
The wall thermostat serves as a
control unit, sensing device, and
comparator. The control input is ob-
tained from the temperature dial,
which is set at the desired tempera-
ture to provide a “set-point” refer-
ence signal. The sensing device is a
bimetallic bar that changes position
with changes in room temperature.
If there is a difference between the
thermostat setting and the actual
measured temperature, the bar meets
with a contact point, thus effectively
closing a switch to start the heating
plant. When the desired and actual
temperatures are the same, the
switch opens and the heating unit is
deactivated. This is a closed-loop
control, since no operator is needed
to see that a constant temperature
is maintained.

Another good example of closed-
loop control is the AGC system used
in television receivers. (See Fig. 3.)



SYSTEMS

The process to be controlled is [F
gain, and the product is the compo-
site video signal. Since the amplitude
of the video signal must not vary
appreciably from a predetermined
value, a measurement of the blank-
ing pulse amplitude is accomplished
by diode VI (sensing device).
Transformer T1 couples the IF sig-
nal to the cathode of VI, and the
negative half-cycles cause VI to
conduct and produce a voltage
across R1 and CIl. The network of
V1, R1, and C1 comprise the meas-
uring part of the closed-loop control.
Any slight fluctuations in input-
signal amplitude cause the output
voltage of this network to shift, thus
altering the charge on C2. The vari-
able voltage across C2, applied to
the grids of the IF amplifiers, serves
to regulate the gain of these stages
for nearly constant output.

Recorder-Controllers

In the November coverage on
recorders, the potentiometer-type re-
corder was described as being capa-
ble of also providing a correction
signal. This type of recorder uses
a servo system (to control large
amounts of power with small input
power) for both pen movement and
for generating correction signals.
Fig. 4 shows the schematic of a
recorder-control unit for a heating
process. The closed loop begins at
the set-point input, which is potenti-
ometer P1. When the process is
started, the dial of P1 is set to the
desired temperature reading. This
provides a reference voltage for the
comparator, which consists of chop-
per K1 and transformer T1. Com-
parison is made between the voltage
supplied by the thermocouple and
the reference voltage. During the
warm-up period, the voltage sup-
plied from P1 is greater than the
thermocouple voltage, so points A
and B are alternately fed positive
voltage pulses by the action of the
chopper.

Although the input to T1 is essen-

CONDENSER

sToP

SEAWATER ¥

1 LEVEL
CONT

SALINITY

CONT
1
i .
K
a

ANALGG
10 |
LIGITAL

LINV

IGITALIZER 1

EVNCHRO] ¢
®--1 K

o

MASTER
CONTROL

SHUT OFF
AND

| STAND BY

Fig. 5. Water-distillation system that works entirely automatically.

tially a square-wave voltage, the
high-frequency components are at-
tenuated in going through the am-
plifier. The output voltage, therefore,
is more like a sine wave which agrees
in phase with the AC line waveform.
The two-phase motor rotates in
either direction, depending on the
phase of the amplifier output signal.
When points A and B are positive,
the motor rotates in such a direction
that the fuel valve is opened and the
pen is moved up the chart. Process
control is thus accomplished by
varying the amount of fuel supplied
to the burner.
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As the temperature increases, the
thermocouple output voltage in-
creases and eventually equals the
voltage obtained from the potenti-
ometer. At this point, the voltage
being applied to points A and B is
the same as the voltage at the center
tap. Thus, no input voltage is ap-
plied to the amplifier, and the motor
ceases (o rotate. Any subsequent in-
crease in thermocouple voltage re-
sults in the application of negative
voltage pulses at points A and B.
This, in turn, reverses motor rota-
tion, and the system again seeks the

* Please turn to page 76
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Fig. 6. Coding bands indicate rotor position in analog-to-digital converter.
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Sick BU8

I am having serious AGC trouble with
a Zenith Chassis 17Z30. When 1 ground
the antenna terminals to chassis, I can
get clear sound and a snowy (but steady)
picture; but, if I connect even the sim-
plest antenna to the set, both picture and
sound disappear entirely. When this
happens, I measure —20 volts at the
grid of the video output tube, and full
B+ (260 volts) appears on the plate.
These voltages return to normal if the
third IF tube is pulled.

I do not get —2.6 volts at TP-3 in the
AGC circuit, as called for in the sche-
matic. Under no-signal conditions, the
actual reading is +0.5 volts. I have
checked all components in the AGC, IF
and video circuits without finding the
trouble. Can you give me some informa-
tion as to how the 6BU8-type AGC cir-
cuit in this set should operate?

LeoN THIGPEN
Tyler, Texas

The minus 20-volt reading at the grid
of the video output tube is a result of too
much signal amplification in the IF strip.
The grid voltage is so negative that it
completely cuts off the output tube; this
explains the loss of video as well as the
abnormally high plate voltage. Audio is

FROM ,ﬁi GRID OF
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& pemf
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also missing because the 4.5-mc sound
IF signal must pass through the video
cutput stage in this set. With conditions
as they are, you have correctly diagnosed
this trouble as an AGC fauls.

Before further analyzing the 6BUS8
circuit, it would be advisable to apply a
clamping voltage to the AGC line. Con-
nect a variable DC supply (maximum
output of —6 volts should be sufficient)
to TP-3 on the IF-AGC line. If this does
not remedy the trouble, the first IF tube
may be gassy, or there may be leakage
from the AGC line to B+ through C23.
On the other hand, trouble somewhere
in the 6BUS8 circuit is indicated if the
clamping test gives positive results.

The +0.5-volt reading you noted at
TP-3 is not necessarily abnormal if no
input signal is present. The potential at
this point is supposed to shift through a
range of several volts when the AGC
control is turned. As you will note, this
potentiometer varies the DC bias at pin
9 of the 6BUS. thereby controlling the
average level of tube conduction.

This set uses an early version of the
6BU8 circuit, which does not depend on
keying pulses for its operation. The plate
of the tube receives a positive DC voltage
via R24, and the tube can conduct when-

Our lips are locked . .. ~2.6v 37
but not for long. You will + @322
soon learn about the

new Standard Coil
Products tuner pro-
gram. Watch for it. It
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a series of
bilier
ry Deals!

MINIATURIZED

| e e

| g g |

FOR THE PRICE OF PAPER

You read it right! Now you can get C-D's miniaturized
100% Mylar* film-wrapped capacitors at prices you'd nor-
mally expect to pay for paper-dielectric types! And these
C-D Mylars—with their epoxy-anchored leads—are the uni-
versal types you use daily, especially for hard-to-get-at
repairs. Not a dust-collector in the assortment!

HERE'S THE DEAL:

Type Capacitance (mfd.) | Voltage

Quantity No. +10% Tolerance (DCW)
10 WMF6S1 .01 600
10 WMF6S22 .022 600
10 WMF6ES47 .047 600
10 WMFEP1 00

1 6
All 40 pieces for only M$8 7 O

(dealer net)

HERE’'S THE PACKAGE:
Typical of the quality C-D builds into
every capacitor in their complete
line, the assortment'’s sturdy, space-
saving, clear plastic container fits aasily into your tool
kit. And, when the box is empty, it's perfect for holding
small tools and parts you want at a moment's notice.

HERE’S HOW TO GET IN ON IT: Firstin a Se-
ries of C-D 50th Anniversary Deals; this limited-time offer
is designed tosave youmoney... help you do your job better,
easier...keep your customers happy! Get the whole story
—and the deal—from your C-D Distributor. Call him today!
Getin on Cornell-Dubilier’s 50th Anniversary Sales Celebra-
tion. (Also ask about C-D's complete capacitor line for
industrial electronic maintenance.)

*Du Pont Reg. T.M.

Cog CORNELL-DUBILIER ELECTRIC CORPORATION

Affiliated with Federal Pacific Electric Company
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make and model
car

The C-D brand name on a vibrator is your guarantee of dependakle performance,
long trouble-free service. Because C-D vibrators are built to last, you can use
them with full confidence. That's why it pays to reach for a C-D when a vibrator
replacement is called for.

Remember, too, that there's a C-D vibrator type for every make and model car
on the road. And the C-D VIBRATOR REPLACEMENT GUIDE makes it qumk and
easy for you to select the exact type required. Ask your local C-D di§tr{but0r for
a free copy of VIB-3, or write to Cornell-Dubilier Electric Corp., S Plainfield, N. J.

C ~ CORNELL-DUBILIER ELECTRIC CORPORATION
? Affiliated with Federal Pacific Electric Company
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ever both signal grids (pins 7 and 9) are
above cutoff. Plate voltage is somewhat
hard to analyze, it may be within toler-
ance when no signal is applied, and yet
it may not decrease in normal fashion
as a progressively stronger input signal is
fed to pin 9. You will probably find it
necessary to leave the clamping-bias
source connected to TP-3 while attempt-
ing to check the plate voliage, since this
is the only way you can hope to obtain a
normal input signal for the 6BUS.

The plate voltage is applied to one
end of a series-resistor chain (R21, R22
and R23), and a fixed potential of —80
volts from the horizontal-discharge stage
is applied to the other end of the chain.
The three resistors form a voltage
divider, with the intermediate points
serving as the actual sources of AGC
output voltage. Increasing the input-signal
amplitude at pin 9 causes the tube to
conduct more heavily, thus lowering the
plate voltage and shifting the outpur
voltages in a negative direction. Note
that the ratio of values of R21, R22 and
R23, as well as their individual values,
must be correct within a reasonably
close tolerance to insure normal opera-
tion.

If the 6BU8 does not seem to be con-
ducting properly, check its input circuits.
First, while applying a bias clamp to
TP-3, see if the signal at pin 9 is normal
as shown on the schematic. Also, see if
the DC bias seems normal; if not, re-
check the AGC-control circuit and the
video-output plate circuit.

Also make some tests on the noise-
limiter circuit connected to pin 7. If the
signal amplitude here is somewhat
greater than that shown on the schematic
or if the DC bias is abnormally negative,
the 6BU8 may be driven into cutoff
each time a sync pulse appears in the
input signal. Of course, this will cause a
drastic decrease in AGC output. A good,
quick way to check noise-limiting action
is to short pin 7 to pin 1 (the cathode)
of the 6BUS8. This simply disables the
limiter circuit and prevents it from af-
fecting tube conduction.

Corduroy

A customer brought in a Raytheon
Model M1712 which displayed the odd
symptom shown in the photograph. He
emphasized that the trouble was not be-
ing caused by a tube, because all tubes
had been tested!

Only the brightness control had any
effect on the raster. The other controls
—contrast, volume, horizontal and verti-
cal hold—had little if any discernible
effect. Since contrast-control action is
not ordinarily disabled by sweep troubles,
I decided to try a new video amplifier
tube (a 12AT7) before digging into the
sweep circuits. The smirk on the cus-
tomer’s face seemed to imply that I was
just wasting time. To his complete, and
my partial surprise, the trouble im-
mediately cleared up and the set oper-
ated normally.

I don’t know exactly what could have
been causing the trouble, but [ suspect
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that a multivibrator-type oscillation was
occurring in the old 12AT7.

ALLAN F. KINCKINER
Philadelphia, Pa.

Multivibrator action is the most logical
explanation for this symptom. The 12AT7
is connected in a two-stage, RC-coupled
video amplifier. All it needs to become
a multivibrator is a feedback path from
the plate of the second stage (pin 1) to
the grid of the first stage (pin 7). This
could be provided by leakage across the
tube base, sagging of the above-named
elements so as to cause greater capaci-
tance between them, or internal leakage
between elements. Since there are slightly
more than 50 vertical bars on the screen,
the frequency of oscillation must have
been slightly higher than 50 times 15,750,
or 787,500 cps.

Shook-Up Radio

1 recently replaced the AR10 output
transistor and the 12AD6 converter tube
in a Mopar Model 848 auto radio. After
the repair, the receiver checked out fine
on the bench—so I returned it to the
customer.

He came back a few days later, com-
plaining that the radio had a tendency
to change frequency as he drove. A
short ride in his car verified this com-
plaint. We consider the trouble to be a
case of frequency drift because constant
volume can be maintained by continual
slight readjustment of the station-selector
knob.

To date, we have rechecked the tran-
sistor bias adjustment, touched up the
alignment of the set, changed the fixed
capacitors in the oscillator circuit, tried
five different 12AD6 tubes, and applied
heat to the radio while on the bench. It
will play all day long in the shop without
drifting; when installed in the car, it
will not act up until the car is actually
driven.

PauL GUERRERO
Half Moon Bay, Calif.

Operating conditions are altered in
two different ways when the car is in
motion. First of all, the radio is subjected
to constant vibration or shaking, which
can cause detuning of the RF circuits if
there are any loose components. The
movable tuning cores or associated
mechanical parts are most likely to be
at fault, but there are other possibilities—
for example, loose elements in the 12BL6
RF amplifier. (This would interfere with
frequency stability by varying the inter-
electrode capacitances within the tube.)

Something else to consider is the DC
voltage applied to the radio when the
car is being driven at various speeds.
With the car generator turning at a fast

rate, the source voltage may increase
from 12 volts to 16 or more—and the
various element voltages of the radio
tubes will increase proportionately. Most
auto-radio circuits can handle variations
in supply voltage »without drifting off
frequency, but this particular radio may
have developed some defect which makes
it sensitive to DC voltage changes.

If the drifting is not due to faults in-
troduced during repair, you are prob-
ably wondering why it was not noticed
before the original failure occurred.
Here’s a thought: How long did the
customer drive around with a dead
radio before having it serviced? Many
people tend to put off auto-radio re-
pairs, and the frequency-drift trouble
may have developed sometime after the
power transistor went bad.

Bashful Ghosts

After curing a vertical-sweep defect in
a Philco TV set, I bench-tested it and
noticed some horizontal pulling in the
picture. I then gave the set a thorough
checking with a scope and VTVM, but
nothing seemed to be wrong with it

With my confidence somewhat shaken,
I sat down and closely studied the screen
while switching the tuner from channel
to channel. Come to find out, the picture
pulling occurred on only two channels.
The pictures from both stations were
good, but both had a slight ghost.

Remembering that I hadn’t noticed any
pulling when the set was in the cus-
tomer’s home. I checked my outside an-
tenna (installed only recently) and found
that its position had shifted. When I re-
set it 10 the correct direction, the set
worked normally.

Whai puzzles me is why the ghost
signal didn’t show up in the scope wave-
forms, considering that it was strong
enough to interfere with normal sync and
cause picture pulling.

FrReED A. HOFFMAN

Trenton, N. J.

Time is the key to answering your
question. There would be a very short
time lag between the main received
signal and the ghost signal—probably
only a few microseconds if the ghost
image were quite close to the normal
image. Even if you were using a scope
sweep frequency of 7875 cps to ob-
serve details of the horizontal sync
pulses, the ghost signal would still
follow very close behind the original
signal. The net effect on the waveform
would probably be a general fuzziness
or blurring, which could be mistaken for
defocustng of the scope truce (or may-
be a slight scope-sync difficulty). Of
course, if you viewed the waveform at a
sweep rate of 30 c¢ps (vertical frame
frequency), the phase difference between
the original and ghost signals would be-
come insignificant by comparison—so
you wouldn’t notice anything abnormal.
However, the ghost could still cause
sufficient interference to broaden or
otherwise distort the horizontal sync
pulse, and this disturbance would tend
to cause pulling in some sets.

turn profits
your way

Whether you are after original installation
business or replacement sales, you'll find the
rotor best-suited for any job in the complete
COR line. Consider, the heavy-duty TR-4 rec-
ommended for areas where ice-storms, heavy
snowfalls and strong winds impair the effi-
ciency of antennas turned by ordinary rotors.
Your CD Rotor distributor is ready to show you
why the TR-4 and other CD Rotors are the
easiest to install...most satisfactory in the
long run. Write for catalog TVR to Cornell-
Dubilier Etectric Corp., S. Plainfield, N. J.

CORNELL
C‘.E’é DUBILIER

Aftiliated with Federal Pacitic Electric Company
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LATEST VOLUMES IN
POPULAR SAMS
SERIES BOOKS

« q . . gy
Servicing Transistor Radios” Vol. 4
Complete analysis of
% popular transistor radios
L produced in 1968-569. In-
cludes special section on
\. l?f-' Transistor Circuits.” All
L b f data based on actual lab
analysis. You get famous
M schematics witb Circui-
Trace; full photo views
of each chassis; align-
ment data; parts re-
placement information — all you need for
servicing. Cumulative index covers all
volumes in series. 160 pages;
8V x 117, Ondy. .
Complete analysis of 62
I record changers produced
: in 1958-59 including:
Dual, Fairchild, Garrard,
[ Lesa, Miracord, Per-
1 tone, V - M, Webcor,
Westinghouse, Wumo.
Provides general de-
struetions, exploded
views, change cycle data,
adjustments, trouble
all volumes in series. 160 pages; 5295
8L x 117, Only.eoiiiii
i“ L
Tape Recorder Manual” Vol. 4
recorders produced in
B 1958-69. Covers Bell &
5 i Howell, Bell Sound,
’
A Knight, RCA, Revere,
. Tower. Includes general
{ deseription, operation
\/ data, trouble shooting
diagrams, parts lists, etec.
With special editorial section on magnetic
tape recording. Has cumulative $295
«“ o "
Auto Radio Manual” Vol. 9
Covers scores of popular
auto radios produced in

ey
“Techniques in Servicing
Sams Standard Notation
time-spving, profitable transistor radio
m ”
Record Changer Manual” Vol. 12
petuum - Ebner, Silver-
I geription, operating in-
chart, parts list, ete. Includes index for
Full analysis of 21 tape
Grundig Majestic,
N '\ Sylvania, Telectro,
/
and maintenance facts,
index. 160 pages:; 81 x 117. Oniyv..
) 1958-59. Most complete

L

data available: Schemat-
ics, chasais photos, volt-
ages, resistance read-
i ings, parts lists
9 replacement data — ev-
erything you need to
& know for guicker, easier
auto radio servicing. 160
pages; 8% x 11”7, 5295

Oy oo

'HOWARD W, SAMS & (0., INC.

I Order from your Sams Distributor today, or madl
to Howard W. Sams & Co., Inc., Dept. AA-30, 1720
E. 38th St., Indianapalis 6, !nd.

Send me the following books:
] “'Servicing Transistor Radios’’ Vol. 4 (TSM-4)
I O ""Record Changer Manual’’ Vol. 12 (RC-12)
[ "'Tape Recorder Manual’’ Vol. 4 (TR-4)
I (7] ”Auto Radio Manual’’ Vol. 9 (AR-9)

$. __enclosed. [] Send Free Book List
Name

I Addre —
City. Zone. State

(outside U.S.A. priced slightly higher)
N DN e G S
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Mad—because you made a serv-
ice call just to plug in a line cord
the set owner forgot to insert in the
wall socket? Well, don’t forget that
the customer is disgruntled, too!
He’s sorely embarrassed at his fail-
ure to notice this obvious mistake;
in fact, he feels like an idiot. So,
even if you announce with a shrug
and a smile that there is no charge
for the call, you may lose his future
business—for the simple, silly rea-
son that he’s ashamed to face you
again.

And what kind of a scatterbrain
would be so sensitive about your
opinion of him? Exactly the same
kind of scatterbrain who would
overlook an unplugged cord in the
first place!

Prevention is the best cure for
this ridiculous situation. When
someone phones in to report that
his set is completely dead, ask him
to check and see if power is avail-
able at the AC receptacle and if
both ends of the TV line cord are
firmly seated in their sockets. This
precaution can save you a trip and
him a mortifying experience.

Upbeat. The TV manufacturing
industry is entering the 1960’s in
what appears to be its healthiest
condition since the “post-freeze”
boom era of 1952-54. Have you
noticed the magazine ads for new
receivers? The stress is on fine-
furniture cabinets, dltra-thin styl-
ing, and new technical features such
as ‘“squarer” 23" screens, stereo-
TV combinations, and wireless re-
mote controls. Price is deempha-
sized—and it is likely to be higher
than in the past year. A $159.95 list
price is low by today’s standards,
and this sum buys only a slim 17”
portable with a 110° picture tube.
The smaller screen sizes which
helped make lower prices possible
have virtually disappeared; even the
14” screen is obtainable in only a
few brands of sets this year.

This is a far cry from the situa-
tion that existed only a few years

M- et Te HEme, L SR

ago, when almost everyone seemed
to be concentrating on reducing set
prices to the near-$100 level. The
low point was reached in 1956 (with
8”7 and 10” portables). Since that
time, the trend has been upward,
away from the “absolutely rock-
bottom” design concept.

The upgrading process has been
wonderful news for the service in-
dustry. Just as a matter of simple
mathematics, raising the price of the
most inexpensive set means that a
fair charge for service becomes a
smaller percentage of the purchase
price. This tends to make people
think twice about having their old
sets serviced, instead of just trad-
ing them in. Furthermore, the night-
marish situation of “expensive re-
pairs on cheap sets” is being eased.

If anyone complains to you about
the higher prices of the new models,
take this opportunity to remind him
that the average annual operating
cost (including repairs) does not
increase in proportion to purchase
price. If anything, the new models
will cost less to run, thanks to the
increasing emphasis on better qual-

ity.

Maxim of the month. “To be a
success, don’t stay awake all night—
just stay awake in the daytime!”
—- Tech Radio Newsletter.

Strayed From the Fold. Your
service business can’t grow if former
customers don’t remain loyal to you.
Like some TV servicemen, how-
ever, you may not be keeping as
many steady customers as you would
like. Why is this? In many cases,
it doesn’t mean that you haven’t
done an adequate servicing job.
More than likely, you just haven’t
convinced enough people that you
really care about their patronage.
Some of them drift over to your
competitors — sometimes with a
vague hope of getting better serv-



ice, but often for no particular rea-
son at all.

One effective means of minimiz-
ing this “customer drift” is by use
of a well-planned direct-mail adver-
tising program. We’ve even seen
postcards used successfully to bring
back business which had just about
been given up for lost.

Perhaps youd like to try this
latter technique yourself. Some-
time, when weeding out your cus-
tomer files, don’t be hasty in dis-
carding the names of people who
haven’t called in 12 months or so;
send each one of them a card with
a “We miss you” message. Imagine
their surprise when they hear from
you after such a long interval! If
your appeal is direct and personal,
they can’t help being impressed by
the fact that you still remember
them. Thus, you stand a chance of
hearing from some of them again.

We’ve received some postcards on
this theme which are real tear-
jerkers: “We can’t believe you’ve
gone this long without a checkup . . .
certainly hope you haven’t gone
elsewhere for service.” Oddly
enough you can go this far — if
youre clever — without sounding
insincere. It’s all right to “ham it
up” a little, since you want this
last-ditch appeal to give the reader
a little twinge of remorse at having
forsaken such a friendly, loyal serv-
iceman as yourself.

Check Your Battery, Son? This
is a good time of year to carry a
few standard sizes of 1%2-volt bat-
teries in your caddy—not for servic-
ing portable radios, but for rejuve-
nating Christmas toys that have run
out of motive power. Although you
won't be making any significant
profits from the actual sales of these
batteries, your customers will ap-
preciate the little extra service and
will get more satisfaction from your

call.

24 HOUR SERVICE

Doctors, they say, get most of the
calls,

But you’ll have to prove it to me.

All I can say is, “Doc, you'll get more

If you start repairing TV!”

PLEASE FIX OURS FIRST!

Hi-Fi, FM, and TV have we;

However, none are working.

Hubby's in the business, too,

But homework he is shirking!
—Phyllis Barlow

Service Technicians! YOU EARN MORE...
YOU RATE with the public when you own
the PHOTOFACT  service data library!

"*Sams PHOTOFACTS are as im-
portant to my shop as the instru-
ments | use. Sams are a must in
an up-to-date service depart-
ment.”’

—Lovis Michael
Aliquippa, Penna.

YES, if you are one of the thousands of
owners of a complete PHOTOFACT
Service Data Library, you are enjoying
maximum earnings. It’s inevitable, be-
cause no matter how expert you are,
you can always save more time on
any job, get more jobs done daily—
EARN MORE, DAY IN AND DAY OUT...

Moreover-—as the owner of a com-
plete PHOTOFACT Library, you know
your customers’ sets best. You can
actually show each customer you have
the PHOTOFACT Folder covering his
very own set. Result: You command
public respect and acceptance which
paves the way to more business and
earnings for you...

HOW TO STAY AHEAD...

Today, the truly successful Serv-
ice Technicians are those who
own the complete PHOTOFACT
Library, who can meet and solve
any repair problem—faster and
more profitably. And these men
keep ahead because they're on a
Standing Order Subscription with
their Distributors to receive all
new PHOTOFACTS as they are re-
leased monthly.

For PHOTOFACT Library Easy-
Buy Plan details and Standing
Order Subscription, see your
Sams Distributor today, or write
to Howard W. Sams...

r“‘ _______________ B
I ‘,-":U e e { HOWARD W.SAMS & €O., INC. :
a . .
1 , : , Ind.

%PHOTOF.H.(:T Eibrary, | 728 E. 38th St., Indiancpolis 6, Ind {
: v can a FP'Y fa¥ | O Send me ful'l details' on the new “PEET" Program. I

membershup in the | lncludg full ujformatlon on the Easy-Buy Plan and
; po rf ] PEET" 1 Free File Cabinet deal. ]
= bl new 1 O I'm a Service Technician: O full-time; [ part-time ]
program, de:lgned te | i
build prestige and { My Distributor is: 1
business for the Serveé T shop Name |
¢ ice Technicianswho I
qualifies. Ask your | Atin: ]
{u Sams Distributer for % I
i‘ Fe "PEET” details, or . | :
. mwail g%‘.:c'up”é”n today!, 4 Ccity Zone____State |

e
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January, 1960/PF REPORTER 47




QUICKER
SERVICING

How’s your

SHOP PO

ol T-AHE SRARCH
SHOP ARCA - :
GENERAL LIGHT ING -
15-AMP BRANEGH B é\g .fl /éj
= EEE DISPLAY AREA
FUSE &:;x GEKERAL LIG KT ING
HH o i ol L
15=AMP Blgmg;}. 7 CHREUIT i.'.i.ﬁ!ﬁ.i-i-i.!.
| e T PURER FOR RECEIVIRS
= WH'ISFLM' 3
1 15-KKF BRANCE T .
EACH SERY [CE BENCH
e Z| 10-AMF ERANCH
 ADDIRG MACHING &
s O 2 g o (o O = CASH RS ISTER
TEST BEMCH

Fig. 1. Power and lighting circuits for radio-TV sales and service operation.

Chances are that you are well
acquainted with the term working
voltage DC; however, the term
working voltage AC may mean little
or nothing to you. In this case, we’re
not referring to the rating of some
component in a TV or radio re-
ceiver, but rather to the rating of the
AC power facilities of your shop.
We are reminded of the campaign
being carried on by the electric util-
ity companies to make the public
aware of the need for adequate AC
power in the home—"“Housepower”
they call it. This need is even more
important in commercial operations
such as your own. The details given
here will enable you to evaluate
your present facilities and update
your system to meet the needs of a
progressive and expanding service
shop.

AL

Fig. 2. Individual on-off switches and
fuses for each bench are desirable.
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The Basic AC System

To set up an example, let’s sup-
pose we have a service area—with
three work benches plus a test
bench—and a salesroom and display
area. The electrical system needed
to supply adequate power for such
an establishment is shown in Fig. 1.
As you can readily see, the total
power required is 145 amps, con-
sisting of 15-amp branches for. each
of the service benches, two more
for general lighting in the shop and
display areas, two 30-amp branches
for test-bench and display-receiver
power, and a 10-amp branch to
handle such items as an adding ma-
chine and cash register. (Keeping
these on a separate branch will pre-
vent transmitted interference via the
power line.)

Proper installation is just as im-

Fig. 3. Use AC outlet strips for power
at benches and demonstration areas.

by Calvin C. Young, Jr.

WER?

portant as adequate capacity, so un-
less you know the codes governing
this type of work, it would probably
be better to have an electrical con-
tractor do the job to your specifica-
tions rather than to make the in-
stallation yourself. Besides, you can
earn just about enough to pay for
the installation by making calls or
bench repairs while the electrician is
doing the job. It would also be a
good idea to have the contractor do
the work on a day (two if needed)
when you do not expect too great a
shop load. This will minimize inter-
ference with your normal business
procedure.

Lighting Details

Depending on the decor of your
sales room, you may want to use
recessed or indirect lighting with
either fluorescent or incandescent
lamps. A word of caution here:
Fluorescent fixtures are a common
source of electrical noise. However,
a low-noise type is available—one
that employs two 55-volt bulbs in
series and operates without starters.
This fixture is generally as noise-free
as the standard incandescent vari-
ety.

Fluorescent strip lighting be-
hind a valance located about a
foot below a white 10’ ceiling gives
a sales room an air of elegance,
especially when augmented by a few
decoratively-placed table and floor
lamps. Avoid extremes that make
the sales room look like either a
hospital operating room or photo-
lab dark room.

aﬁnaati:jnnaﬁﬁn[
CORMIET IRG

AL

FREEELE 23

Fig. 4. Alternate bench hookup to oper-
ate all test equipment on one circuit.



4995 T ROHN

or ALL TV installation needs!

LOOK TO THE FOREMOST NAME

IN THE COMPLETE LINE OF HOME TV,

§‘ AMATEUR AND COMMUNICATION

TOWERS, PLUS A COMPLETE LINE

at a better price. Practically all ROHN
products are available in the finest of fin-
ishes . . . hot-dipped galvanizing! Rely on
the dependable name for ALL your needs

~ OF INSTALLATION NEEDS. —ROHN .. . today one of the largest
\ You'll find that the ROHN line is manufacturers of a complete line of this
E complete. It gives you better products type equipment.

;Tl—"‘-v——

. TOWERS |

{ NO. 25 11 ROHN No. T

725 tower is one of the finest
ever designed ... a full 33%
stronger and more durable
than ''similar sized" towers.
This is achieved by amazing
zig-zag cross bracing design
combined with highest grade
sieel and heavy-duty steel
side-rail tubing. This superior
scrength means that this tower
can ordinarily be installed self-
supporting to 50 feet or guyed
to 360! It is truly the finest tow-
er of its kind for home televi-

sion reception.
No. 6)

This ROHN tower features the

as well as heavy-duty No. 40
communication tower, can be
converted into '‘fold-over”
towers for amateur use . . . the
only tower of its kind. They let
you work "‘on the ground!"

: P .
= Fold-over The No. 25,
a

well-known "'magic triangle”,
the cross-bracing construction

that is unequalled in strength

4{ Communications

FIVE complete lines of commu-
nication towers are available

and durability. Also available
self-supporting, or guyed to
about 150 feet.

to fulfill practically any need,
including o 130 foot true
heavy-duty communication
tower that is completely self-
supporting and guyed models
up to 630 feet!

Complete communications catalog sent on request!

PLUS ALL 1257 ROHN DESIGNED ITEMS

Telescoping masts —Unexcelled in design, Roof towers —Available in 10, 5 ond 3 Tubing—Just what you want: 6’ expanded Bases —Wide variety of roof mount bases.
structure and strength, with several exclu- foot heights. Most of them are collapsible end with 12" taper to form a solid locking Special locking feature. Also availoble is
sive features! All popular sizes, heights and for easy shipping. Ideal in use—a ROHN joint! High corbon steel. Available 5, 10 cast aluminum roof mounts ond many other

weights available. "'big-seller’". foot lengths, 114", 1%" diameter, 16 and types.
18 gouge.
e e © 66 0 060 060 06060 00 0 060 0600 00 00 o
Get the full and complete catalog fi:om % " ROMN Monufacturing Company :
your ROHN representative. 116 Limestone, Bellevue

. ) c .

Peoria, lllinois
®  Please send me literature on full line of ROHN products. °
. ° [}
ROHN Manufacturing Company - .
. . .
116 LIMESTONE, BELLEVUE g o= ks .
PEORIA, ILLINOIS o Address d
City State °
@ 6 0 006 06 060 00 060 0 000 06000 00 0 0 °

January, 1960/PF REPORTER 49



Bench Power Circuit

A most valuable feature for the
power circuit of each service bench
is a switch and fuse arrangement
(Fig. 2). The switch should control
power only for its own bench and
should be rated to handle the max-
imum capacity of the branch. Physi-
cally, the switch should be located
between the main power panel and
the first outlet of the branch. Per-
sonally, I like to have this switch-
fuse combination mounted at one
end of the bench. The fuse rating
should be equal to or less than the

rating of the branch — never high-
er. | like to use a lower rating. This
way a short or excessive load never
blows the fuse in the distribution
box. A slow-blow type fuse will pre-
vent starting surges from needlessly
blowing the fuse when a TV normal-
ly drawing 2 amps of current (but
often double that amount in the
initial surge period) is switched into
a 15-amp circuit that already has a
12- or 13-amp drain.

Since several outlets are needed
on a service bench, the strip-style
arrangement shown in Fig. 3 is high-

e New

TV REPLACEMENT GUIDE

e e servicemen
i T t.i“:"ﬂ x
Lok -ﬂ]ﬂ

is always |
up-to-date : §
is available FREE ° ..
to qualified

The new /loose-leaf Stancor TV Transformer Replacement
Guide is just off the press. Its new format makes it the
easiest-to-read, easiest-to-use guide ever published. This
valuable service reference now lists complete trans-
former replacement data on over 17,000 models and
chassis of 151 brands. It is kept up-to-date by regular
mailings directly from Stancor to each registered owner
of the TV Guide.

There is no charge for it. Professional servicemen can
get it free . . . through authorized Stancor distributors.
Just ask your distributor for a Stancor TV Guide
registration card, and mail it to us.

CHICAGO STANDARD TRANSFORMER CORPORATION
3503 WEST ADDISON STREET o  CHICAGO 18, ILLINOIS
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AC

— POWER
F— ] STRIP
ETE SN N
pOLATED ISOLATION TOP
AC OUTPUT
TRANSFORMER APRON
{UNDER BENCH) L6
SWITCH ON BENCH
! |
T0 MAIN POWER LINES

FUSE
PANEL

ON BENCH

117VAC
OuTPUT

(S
ISOLATION
TRANSFORMER

Fig. 5. Details for the installation of
isolation transformers at each bench.
ly recommended. These strips offer
great flexibility, since they may be
run along the rear or the front of the
bench, or both, as desired. I prefer
to have about six outlets along the
rear of the bench for test equipment,
and four along the front to power
sets under test, soldering guns, elec-
tric drills, and other temporarily-
connected devices.

If it is your practice to keep your
test equipment on standby, an alter-
nate wiring method might be con-
sidered. This involves having the
test equipment outlets for each
bench connected in a single circuit
controlled from a main switch. (See
Fig. 4 for details.) Fuse trouble on
this line can be avoided by installing
fused plugs (Elmenco or equivalent)
on each piece of test equipment.

In connection with the bench cir-
cuits, an isolation transformer should
be installed in each position. I like
to have the transformer fastened
beneath the bench as shown in Fig.
SA. Notice that it feeds only a single
outlet. This is important because it
automatically prevents the operation
of several items from one transform-
er, which could easily lead to its
ruination. The circuit should be

SCREENED OPENING TO ATTIC
— 7

GRILL-COVERED
OPENING TO
GARAGE

~——— AIRFLOW
ROOM

a

2

3

1 N £ I I

HoLEs IN L1 /
MOUNTING MOUNTING
BOARD BOARD

< DECORATIVE
GRILL
AIRFLOW 1/

Fig. 6. How to provide adequate venti-
lation for built-in TV and hi-fi outfits.




Fig. 7. Installing a socket by insert-
ing it into the risers of the old one.
wired as shown in Fig. 5B. Some
suitable transformers are listed in
Table 1.

Installation of the system we've
been describing costs more than just
a few dollars, but you’ll never be
troubled with those “bugs” that are
first noticed when a set is operated
in the shop — namely, cases of low
B-- or narrow pictures that seem
to defy solution. Your cause isn't
helped a bit by low or fluctuating
voltages due to an improperly wired
or inadequate power system.

Built-in TV a Hazard

If adequate ventilation 1s not pro-
vided for built-in TV receivers, they
can be a fire hazard. The cabinet of
a TV set is designed to provide air
circulation for proper heat dissipa-
tion in normal installations. How-
ever, if the chassis is mounted behind
a wall or in a closet so that no con-
sideration has been given to circula-
tion, the lack of heat dissipation can
result in a fire. Aside from this im-
portant aspect, the life span of tubes
and components will be shortened
considerably.

Table l-Isolation Transform-
ers for TV Bench Installation.

MANUFACTURER NUMBER 1| RATING
Acme Electric T-10307°% 350 watts
Acme Electric T-10308°% 500 watts
Chicago Standard P-6415° 350 watts
Chicago Standard P-6298 500 watts
Merit P-3177° 350 watts
Merit P-3172 500 watts
RCA WP-25A° 275 & 500 VA
Standard Electrical LR-5* 500 watts
Thordarson 2BVI19 350 watts
Thordarson BVB 500 watts
Triad N-52m° 350 watts
Triad N-5TM 500 watts

*  Adjustable. Better suited for bench—op mounting.
t Includes meter.

Adequate ventilation can be pro-
vided by installing a screen or deco-
rative opening at the floor level,
drilling holes in the chassis-mounting
shelf, and providing for air passage
to the attic or garage. (See the
sketch in Fig. 6 for details.)

I strongly advise checking all such
built-in facilities (hi-fi, TV and ra-
dio) on each service call. Your cus-
tomers will appreciate your concern
for their equipment.

PC Socket Replacement

type tube sockets, the pin contacts
may pull loose when the tube is re-
moved. When this happens, you can
save yourself the trouble of replacing
the socket. Break away the top phe-
nolic wafer and insert the prongs of
a new socket into the risers of the
old one as shown in Fig. 7. A simple
soldering job is all that remains to
complete the repair.

We might mention that this also
happens to the ‘“do-it-yourselfer,”
and may account for set failure when
everything checks OK by the time

In printed circuits using wafer-

you get the set. A

Solve Rough Sweep Output Problems

IN MINUTES

i)

oot 107
DYNA-SWEEP
CHRCANT ANALYZER H

1. Provides composite synchronizing
signals (negative or positive) to inject
directly in each sync stage.

2. Provides plate drive signal to check
complete vertical output circuit,
including V.O. transformer.

3. P-ovides vertical yoke test signal to
determine if vertical yoke windings
ate defective.

4. Provides horizontal plate driving
signal to directly drive TV horizontal
output transformer circuit.

5, Provides B4+ boost indicator.

6. P-ovides unique high-voltage indicator.

7. Provides sensitive tests for each
of the horizontal output components,
ircluding H.O. transformer and
yske. Immediately reveals their true
cendition, good or bad. :

b vas

SESSRRESRARG 20000 UAEE

See your B&K Distributor or Write for Bulletin ST24-R

BzaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE + CHICAGO 13, ILL.

e

INSTEAD OF HOURS! :

DYNA-SWEEP

CIRCUIT ANALYZER

Quickly solves tough output servicing
problems that have always plagued the
TV serviceman. Provides horizontal and
vertical sync and driving pulses that
make it easy to check out every stage in
the sync and sweep sections of a television
receiver. Tracks down troubles in the
horizontal and vertical output circuit,
including defective output transformer
and yoke. Checks for shorted turns,
leakage, opens, short circuits, and
continuity. Gives unique high-voltage
indication. Eliminates trial and error
replacements. Saves many hours of service
work! Pays for itself over and over again.

Model 1070 Dyna-Sweep. Net, $6995

MODEL A107 DYNA-SWEEP CIRCUIT ANALYZER
for use with B&K Model 1075 Television Analyst

Functions like the Model 1070 above,

but is designed as a companion unit for
use only with B&K Model 1075 Television
Analyst for driving source. Makes your

Television Analyst more useful and
Net, $49.95

valuable than ever.

Canada: Atias Radio Corp., 50 Wingold, Toronto 10, Ont. * Export: Empire Exporters, 277 Broadwoy, New York7, U.S.A.
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