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e 97 KNOBS TO CHOOSE FROM
e COVERS ALL 8 POPULAR TV MAKES

e REPLACEMENTS FOR ON-OFF, VOLUME, FINE TUNING,
CHANNEL SELECTOR

e MODERN SKIN-PACK—PRICE-MARKED FOR YOUR TRADE

Whenever you run across a broken or missing knob on your TV

:ﬁ.] ,f{ﬁ— service calls, you can supply an exact replacement that makes
Q . o2

i_q\ \ your customer happy, gives you extra money on that call. Your
4 nearby G-C jobber is now showing the complete G-C TV Knob

L4 ‘,: L) “n' J line . . . with each knob skin-packed, clearly identified, and marked
i \{ with list price for the set owner’s information. It’s another great

service for you from G-C and your G-C jobber.
WRITE today for your free G-C

[S<| G-C ELECTRONICS CO.

West Plant: Los Angeles 18, California Main Plant: ROCKFORD, ILLINOIS, U. S. A.



e PREVIEWS of new sets g0

FILAMENT

SILICON
RECTIFIERS | RESISTOR
{6 2 HOT)
5 - OHM
CIRCUIT SURGE
BREAKER — RESISTOR
RESET

L]

CHASSIS
- SOCKETS

=
BOARD .

AR X FETARNE R

. ~g
CONTACTS fh-—--

COLaR D &
CODED
~ WIRING} -
i

. 'MOUNTING SCREWS

e
S| i

Motorola Model 17P6
Chassis TS-433

This is one of the new 1960 portables
featuring a 17” 110° picture tube, tele-
scoping antenna, and slim-styled carrying
case. Top controls include channel se-
lector, fine tuning, contrast, and volume
with on-off switch. At the very bottom of
one side, you’ll also find control knobs
for brightness and vertical hold.

The “hot” chassis is packed snugly
around the 17DTP4 picture tube in a
frame-like assembly; however, it should
be considered as two different sections.
The upper subchassis section contains
conventionally-wired circuits of both the
high- and low-voltage supplies, as well as
a new switch-type tuner. The main sec-
tion at the bottom contains all remaining
circuitry, including the horizontal-output
stage. This portion makes use of a unique
plug-in type plated wiring board.

This portable was designed with serv-
iceability in mind, for there are two fairly
easy methods of disassembling it in
order to reach certain test points on the
plated board. One way is to take off the
frame-like portion of the case, which is
accomplished by removing the control
knobs and loosening the iwo 4" captive
bolts shown at the top of the chassis.

Then you remove eight 14” screws se-
curing the case at the bottom. Disconnect
the speaker and remove the clip-on isola-
tion network between chassis and side of
case. Slip the frame off the chassis and
picture-tube assembly from the rear. Re-
move the four 5/16” hex-head bolts from
the bottom of the chassis.

After freeing all wiring from retainers
on each side of the chassis, pull the board
assembly out away from the CRT. By
making a simple connection to the
speaker, the complete chassis is readied
for bench servicing.

The plated board itself can also be
removed from its plug-in chassis strip by
removing the retaining rail on the back
and taking out two mounting screws on
top of the board and one at each end.
Pressing down on the two levers shown
in the photograph automatically unplugs
the board.

TUBE COMPLEMENT

4ES8—RF amp 8BQ5—audio out
SEU8—conv 3BU8—sync
3BZ6—1st IF sep/AGC
3BZ6—2nd IF 7EY6—V out
6AU8—3rd IF/sound 5EA8—hor osc

lim 12GC6—hor out
8EB8—vid amp/V osc 12AF3—damper
3DT6—sound det DY87/1S2A—HV rect

October, 1959/PF REPORTER 1



oo PREVIEWS of new sets

RCA Model 210T195
Chassis KCS127A

You'll be able to identify this 21"
table model by its wood cabinet with
sloping back. The over-all depth at the
base is a little less than 15”. The control
panel on the right includes channel se-
lector, fine tuning, contrast, and volume
with on-off. At the very bottom of the
panel you'll also find horizontal hold,
brightness, and vertical hold.

The safety glass on this set differs
slightly from previous models. To remove
it for cleaning, take out the three Phillips-
head screws across the bottom of the
front frame. The glass is kept in place
only by this narrow metal frame, so hold
it firmly when removing the screws. Pull
out on the bottom and then upward to
disengage two clips at the top. Remove
glass and frame together as illustrated in
the photo.

Although the transformer - powered
chassis looks like a divided affair built
around the 110° CRT, it consists of only
two major sections; the main chassis, in-
corporating two printed boards, a power
transformer, and a large high-voltage
cage, is bolted to the bottom of the
cabinet, while the tuner, controls, and
speaker mount to the cabinet front. Some
of the newer tube types to look for are
a 6EW6 in the 3rd video-IF stage, a
6EB8 sync and video amplifier, a 6EMS
in the vertical-sweep circuit, and a 6DE4
damper.

You'll find a surge-limiter fuse located
on top of the chassis next to the low-
voltage rectifier tube. This is a special
3/10-amp plug-in unit (part #945309-1)
which protects both vertical and hori-
zontal sweep circuits. Also shown on top
of this section are drive and width adjust-
ments. When pulling the chassis, be care-
ful not to damage the width coil, which
extends down under the chassis.

In the process of removing the chassis
from the cabinet, you’ll find it necessary
to remove the two %" hex-head screws
holding the lower control panel (see
arrows in picture). The speaker leads can
be disconnected by removing the clip-on
connectors right on the speaker.

To slide out the main chassis, remem-
ber to remove the screw securing the
front pane! brace to the contrast-control
bracket and to disengage the plastic shaft
extension on the control. To pull the
entire tuner panel, remove the four 38"
hex nuts pointed out by large arrows in
the photo.

2 PF REPORTER/October, 1959
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Westinghouse Model
H21T7263
Chassis V-2374-1

This table-styled metal cabinet houses
a 21” 90° picture tube, a small VHF
tuner, and a 5” PM speaker. Although
knobs for the channel selector, contrast,
and volume with push-pull on/off swiich
are in plain view, you’ll find horizontal
and vertical hold, brightness, and fine
tuning adjustments up under the top trim
strip on the front.

With the back removed, you’ll find a
shallow horizontal chassis at the bottom
of the cabinet, two angled rails support-
ing the picture tube, and the tuner with
control bracket at the top. Only two serv-
ice adjustments are located on the rear—
vertical linearity and height. The fusible
resistor pointed out on the right side of
the chassis is a 7.5-ohm plug-in compo-
nent connected in series with the B+
supply. As for new tube types, a 3DK®6 is
0SC. ADJ. BOMTOM employed in one of the video-IF stages,

SHERD a SCL8A functions as sound IF and ver-
tical multivibrator, and a 12CUS is used
as an audio output tube.

The “hot” chassis makes use of one
large printed board which contains all
circuit wiring except for the horizontal-
output and high-voltage stages. Only one
silicon diode is employed for power rec-
tification. This unit is soldered to a small
terminal strip just to the left of the high-
voltage compartment. [Incidentally, the
. shielded high-voltage compartment houses
BRINTEDAERARD only the flyback transformer; the I1B3GT
7 : rectifier is located on the chassis in front

of this cage. No horizontal drive or
4 linearity controls are provided.

The VHF tuner in this set may be new
to many of you. It’s a small switch-type
assembly which uses a 2CYS RF ampli-
fier and a SAT8 mixer-oscillator. The
tubes are shielded by small “U” shaped
pieces of spring metal.

Removing the bottom shield from the
tuner reveals the miniature printed board
shown in the photo. Except for channels
2 and 7, which are individually tuned, a
single adjustable oscillator coil is pro-
vided for every two channels. Adjust-
ments are paired up for channels 1 and
10,9 and 8, 6 and 5, 4 and 3.

The safety glass and screen on this
model can be cleaned by removing the
three screws pointed out on the front
escutcheon. After removing the top re-
taining strip, tiit the glass forward and
lift out.

U SHAPED

S
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Zenith Model C3014R
Chassis 18C20Q

Here’s one' of the largest 21” consoles
supplied with casters. The receiver fea-
tures power tuning, remote control, and
hi-fi tone controls. In addition, the cab-
inet is equipped with three speakers—two
3” electrostatic tweeters and a 10” PM
woofer.

Equipped with Space Command, it uses
a conventional hand-wired chassis, and
all tubes and adjustments are within easy
reach. The only adjustment you'll find on
the -rear apron of the chassis is a buzz
control; all others are located behind a
long control panel across the front. When
making a call on this set, check your tube
stock for a 6EBS8, which is used in the
video-amplifier and sound-IF stages, a
6CK4 vertical-output tube, and a 6BU8
for both sync and AGC sections. It’s
interesting to note that the tube socket
for the 6CK4 is shock-mounted to lessen
the development of microphonics in this
section.

Behind the power transformer on the
left side of the chassis, you'll discover a
700-ma slow-blow fuse and a special
connector for the remote chassis. The
fuse is connected in series with the B+
supply of the main TV chassis. The plug
and socket shown is used for power to
the remote receiver chassis positioned on
the opposite side of the cabinet. To oper-
ate the TV without the remote chassis,
you merely jumper the two socket con-
nections which accept the black and gray
leads from the remote chassis.

The line fuse near the back of the
remote chassis is a 3 -amp slow-blow
unit. The remote receiver uses three
6AU6’s, two 6ALS’s, two 6CM7's, and
a SY3GT rectifier. A microphone pickup
is attached directly to the front of this
chassis.

To' clean the glass on this model, the
bottom retaining strip must be removed;
to accomplish this, you'll find it necessary
to remove the remote transmitter holder.
Flip the control panel down and take out
the Phillips-head screw securing both the
holder and the glass retainer at the left.

After removing the other Phillips-head
screw, which holds the retaining strip at
the far right, pull straight out on the
transmitter holder as illustrated.

The retainer and glass are now free at
the bottom and can be removed by pull-
ing out and then down.

4  PF REPORTER/October, 1959
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VIDEO SPEED SERVICING B0

= w
®
See PHOTOFACT Set 449, Folder 1 i
I
9
Mfr: Andrea Chassis No. VR121 3 Q
g L
Card No: AN 121-1 T 0
' SYNC SEP 2ND SYNC AMP
Section Affected: Sync. e @séAWBA\ (WA 6CG7 g
g o o 16 3[60v \ S
Symptoms: Vertical rolling and horizontal o 1t [ ’ \ i
. k]
tearing. smc»\w'_{2000 R | ‘:
0 . 1 |
Cause: Open plate-load resistor in sync ol ?:
separator circuit. _— ®

What To Do: Replace R48 (150K). Check
V5 (6AWS8A), sync separator-AGC
keyer and V9 (6CG7), sync amp.

i
Mfr: Andrea Chassis No. VR121 — \ l 220
| .05 A W 7875,
AGC TO AGC S
Card No: AN ]2[-2 TUNER "]g{)\g l@ 01
Section Affected: Pix. Imd T <. @Tgim\/gsA
. . 6.8 i FROM HORIZ
Symptoms: Severe video overloading. meg e ™ AT
2000V
Cause: Shorted AGC filter capacitor. 120V o 85V,
What To Do: Replace C6 (1 mfd—200V). T I | oy
—— 120V
=
15v
PP FROM PLATE
ﬂ'\’ OF Ist SYNC AMP
Mfr: Andrea Chassis No. VR121
AUDIO QUTPUT
Card No: AN 121-3 (W) 6AQS5A
Section Affected: Sound.
FROM _—
Symptoms: Crackling in audio, followed by T 10 s
complete loss of audio. o

Cause: Defective B+ feed resistor in audio-
output piate circuit.

What To Do: Replace R97 (1500 ohms—
TW).

PF REPORTER for October, 1959, Vol. 9, No. 10. PF REPORTER is published monthly by Howard W. Sams & Co., Inc., 2201 E. 46th St., Indianapolis 6,
Indiana. Second-class postage paid at Indianapolis, Indiana. 1, 2 & 3 year subscription prices: U.S.A., its possessions, and Canada: $4.00, $7.00, $9.00. All other
countries: $5.00, $9.00, $12.00. Current single issue 35c each; back issues 50c each.
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VIDEO SPEED

CENTER OF ROTATION.

TAKEN WITH PIN | OF VERT MULT

TUBE (V8B) SHORTED TO GROUND,
AND HEIGHT CONTROL SET AT

10K

18K
(C) e
. 0033 T VERT MULT

—L—'VW—‘\/WV_O— —AaAA—» BOOST
L 20k HEIGHT J_ 410K
4

022
T (W)s6CGT7 ik
<05 1OGRID 2K
—4 - oF VERT
ouTPUT
05 10 PLATE
i OF VERT
. ! 10K -|- ouTPYUY
&1 T |
—  TOVERT i =
LINEARITY >
VERT HOLD! conTROL < 82K
1.25 meg 18K
560K v

1 meg 560V

mid

SERVICING

See PHOTOFACT Set 449, Folder 1

Mfr: Andrea
Card No: AN 1214

Section Affected: Raster.

Chassis No. VR127

Symptoms: Vertical rolling after about an
hour of play.

Cause: Leaky capacitor in feedback circuit
of vertical multivibrator.

What To Do: Replace C40 (.0033 mfd—
400V).

FROM TERMINAL 1
ON 4. 5-mc TRAP

v VERT
120V RETRACE I\

Ymeg  PICTURE TUBE
(19)21CEP4

Mfr: Andrea
Card No: AN 121-5

Section Affected: Pix.

Chassis No. VR121

Symptoms: Pix flashes on and off
intermittently.

Cause: Intermittently open video coupling
capacitor.

What To Do: Replace C22 (.25 mfd—
400V).

1.2meg VERT

LINEARITY

BLANKING
EI v
3%,
3gn,
I
- B
“ 130V
PP
" g,
TOGRID .02 VERT MULT
CIRCUIT OF | VERT QUTPUT
VERT MULT @ 6CZ5
FROM N 240y
PLATE OF 1000 |
VERT MULT mot T~
2000V
TOGRID OF 1800
VERT MULT

ity 20 1500
7| mid oW
470K w
= 250v
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Mfr: Andrea
Card No: AN 121-6

Chassis No. VR121

Section Affected: Raster.

Symptoms: Vertical sweep collapses a few
times when set is first turned on,
then remains normal.

Cause: Defective screen resistor in vertical
output stage.

What To Do: Replace R68 (180 ohms—
12 W) with 2-watt unit.



VIDEO SPEED SERVICING W/ /P77

See PHOTOFACT Set 392, Folder 1

UHF ANT
UHF TUNER

w

D

®

o

I

g

Mfr: Magnavox Chassis No. 24 Series (OEVIEN) s 2

VHE TUNER >

Card No: MA 24-1 0P ViEw RFAMP; o

Section Affected: Picture (on UHF). 123 e

. . Ty ' »

Symptoms: Poor detail and video ringing. I 2 i 6BN4 [ 3

. N

Cause: Regeneration at UHF. % (ADD) i1 &0’5 e

What To Do: Add L11 (Magnavox Part No. fADDI J< - __! g 6CGBA ;’;

360574-8), L12 (Part No. 360601-3), and Loy T oy 199 -

C53 (470 mmf) as shown. - + 135v=] l Ltr oureur =
Note: This change has already been x

included in later-production receivers.

Mfr: Magnavox Chassis No. 24 Series
Card No: MA 24-2
Section Affected: Audio.

AF — ) O—
5

Symptoms: Repeated failure of 6DG6GT AP 10000 Weacers
audio output tube. mmt

Cause: Excessive 6DG6GT current. L2meg =

What To Do: Add R75 (5600 ohms—7W, ;
wirewound) from pin 8 of 6DG6GT 270v Tt e
to 290-volt B+ source. B MEASURED FROM 135 W 290V
Note: This change has already been e R 5
included in later-production receivers.

Mfr: Magnavox Chassis No. 24 Series
Card No: MA 24-3

———— e, e e ——

I‘

47 25 mc L ‘o

47.25 mc | (MIN.) M@ i
Symptoms: Adjacent-channel interference. ] v

2ND VIDEO IF
(w)6BZ6

Section Affected: Pix. Mg‘
=

FROM W

Reason for Change: To provide greater e

attenuation of adjacent-channel sound
carrier in IF strip. =

NEW L2
{INSTALL)

What To Do: Replace L2 (1stvideolF } =
transformer) with Magnavox part no.
360644-1, which includes a 47.25-mc¢ {oo=
trap. Change R15 from 86K to 47K ‘
and R11 from 82K to 22K. Check
IF alignment.

Note: This change has already been
included in later-production receivers.

October, 1959/PF REPORTER 7



. (777778 VIDEO SPEED SERVICING

See PHOTOFACT Set 392, Folder 1

TO HY RECT

. TODAMPER
CATHODE

HOR}Z YOKE
WINDINGS

4o- 1
I 68mmf 82000
.CHANGE = b=MA
< TOW“ (ADD) (ADD) ]

See PHOTOFACT Set 392, Folder 1

Mfr: Magnavox Chassis No. 24 Series

Card No: MA 24-4

Section Affected: Raster.

Symptoms: Ripples and lines in raster.
Cause: Yoke crosstalk.

What To Do: Replace horizontal output
transformer with newer type (part No.
360700-2). Replace R71 (2700 ohms—
12 W) with 8200-ohm unit. Add an 8200-
ohm resistor and a 68-mmf, 2000V
capacitor in series between terminals
3 and 7 of the yoke.

Note: This change has already been
included in later-production receivers.

TO HORIZ
290v=+—~ 1 ——] 520V 18 A5G
yaAmp 047 W, foodt e
— [T
[gg 150/
30
—+ - TO RETRACE

_VERT 0SC

\ L-ﬁ”“’ (a6CM7

A AA
00V "2k

FROM '257V

INTEGRATOR ’ j Z ',
. / 3 4 @ 1 meg
e L

P

ADD %
TAKEN WITH VERT OSC 680K
TUBE (V9) REMOVED

FROM SOCKET

1 2> oureur
® L
===t THERMISTOR

BLANKING CIRCUIT

‘——‘ ‘ 70V

o | 1oGRiD
-4 HEIGHT 5—0f VERT

Mfr: Magnavox Chassis No. 24 Series

Card No: MA 24-5
Section Affected: Raster.

Symptoms: Height decreases after set has
operated for some time.

Cause: Vertical sweep components change
value due to temperature increase.

What To Do: Add 680K-ohm resistor in
parallel with thermistor R53. If set being
repaired has R54 (1 meg—1W) wired
between R53 and boost B + line,
transpose positions of R53 and R54.
Note: This change has already been
included in later-production receivers.

520V
BOOST
—
125v
)
7!75"\/
HORIZ MULT HORIZ OUTPUT
@0)6SN7GTB ; @)6DQ6A
155V) \‘\
: ) 1003:}1m| \ —3ovfi-
i il 1 5)
1 ;
120K _1.410 mm o L5V
M i1 K
270v | i =
1000 mmTr 152

(ADD)

(ADD) e
. CHANGE
TO 12K

PF REPORTER/October, 1959

Mfr: Magnavox Chassis No. 24 Series

Card No: MA 24-6
Section Affected: Pix.

Symptoms: Picture size changes noticeably
when horizontal hold control is turned.

Cause: Horizontal drive voltage is affected
by hold-control rotation.

What To Do: Change R66 (4700 ohms) to
12K. Break connection between R66 and
R47, and insert the parallel combination
of a .001 mfd, SO0V capacitor and a
6800-ohm resistor.

Note: This change has already been
included in later-production receivers.
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ASTATIC’S

SERIES DYNAMIC MICROPHONES

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,
each 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 diaphragm and, on the 888 and 988, the Cannon
XLR-3 connector for instant detachment from cable ("Take the
microphone to the cable.”)

Finish
Modet and
No. Type Response Ourput Impedance Trim Price

Black
and
788 | Omni-Directional | 60-13,000 cps | -55 DB | Hi or 150 Gold [$ 79.50
Black
and
888 | Omni-Directional | 50-15,000 ¢ps | -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—Echlusive Astatic impedance selector permits instant choice of impedance without special
tools,

All three microphones come complete wich lavalier and belt clip, 360° swivel adaptor for
58 #27 thread.
T.-enty-foot, two-conductor, shielded cable supplied with each microphone.

m& CORPORATION, CONNEAUT, OHIO

In Canada: Canadian Astatic Limited, Toronto, Ontario
Export Sales: Roburn Aqencxes Inc.
43] Greenwich St., N. Y. I3, N. US.A.

October, 1959/PF REPORTER
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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. Capacitance tolerance is held to+ 10%.*
» 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,

12 PF REPORTER/October, 1959

The major capacitor improvements come from

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

o 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.

SPRAGUE"

world’s largest capacitor manufacturer

*From .001uF up
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Including Electronic Servicing

VOLUME 9, No. 10

Previews of New Sets
Motorola, RCA, Westinghouse, and Zenith receivers.

Video Speed Servicing

Covering Andrea Chassis VR121 and Magnavox 24 series.
Letters to the Editor

Curing Brightness and

Contrast Problems
How to detect "'in-between’’ defects that
steal the “oomph’’ from TV pictures.

Special Uses for Your VOM and VTVM

How to make tests you've never made before
with the equipment you use every day.

How to Choose and Use
Microphones — Part 2

Audio Facts—Details on ceramic, dynamic, ribbon, and
capacitor types, plus mike hook-up and placement hints,

Using a Scope for TV Troubleshooting

Across the Bench—You'll learn some finer points of servicing
as the author reports on two case histories.

The Troubleshooter

Stock Guide for TV Tubes

Includes o suggested 350-tube caddy inventory.

Why Test Tubes in the Home?

As you'll see, the odvantages far outweigh
the disadvantages.

Tips for Techs
Isolating Color TV Troubles by Symtoms

First of a two-part coverage on tracking
down chroma circuit troubles.

Reading Between the Lines

How proper interpretation of schematics
can save you a lot of time.

Servicing Medical Amplifiers

A special feature for those interested
in industrial-type servicing.

Notes on Test Equipment

Lab reports on the Hickok 470 VOM, Jerrold portable
field-strength meter, and Sencore HG-104
Harmonic Generator.

Product Report

Free Catalog & Literature Service

ABOUT THE COVER

Oh, for the easy-going life of o TV
serviceman (Hah!). And just when you

were ready to show the housewife a nice

picture on her set, too. e
, m——— ol
We're sure you'll take ‘this ““good A

clean fun in your stride, however (you
were going to clean the glass,

anyway—weren‘t you?)
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Indweauling

CUSTOMIZED

Can be installed
in dash or under
dash as desired!

There

is a trim
plate kit for
YOUR CAR!

CUSTOMIZED

o 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 automobile—and its powerful 8-tube
performance provides remarkable freedom from engine,
static, and road noises. ATR Karodios are built to look
and fit like original equipment with sleek, modern
styling and solid, single-unit construction. They offer
many customized features and provide highest quality
fidelity—yet cost far less than comparably designed
units. The ATR Customized Karadio comes complete
with speaker ond ready to install ... and is the ideal
way to add fun and value to your small import or
American automobile!

ATR KARADIO

is ideal
forsmallimport
cars or com-
_ pact American
3 e L ~# 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 IOBEER OR WRITE FACTORY

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

American Tetevision & Rapio Co.
Puality Products Sinee 1957
SAINT PAUL 1, MINNESOTA, U. 5. A.
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Dear Editor:

I just received my August issue of PF
REPORTER and was shocked to read your
answer to Mr. E. A. Ferguson’s letter to
the Editor.

Surely, you must be aware of what
these part-time operators do. They have
their regular job in a factory, and in the
evening they go out with a bag full of
tubes and pawn themselves off as service-
men. To them it is sort of a hobby, but
to us full-time servicemen it is our bread
and butter. | wonder what these “night
crawlers” would say if the tables were
turned and we went into their factories
and forced them to take a cut in their
pay checks? I assure you that they would
scream to the high heavens—but yet, they
think nothing of doing the very same
thing to us full-time servicemen.

1 personally resent your remarks, and
1 quote, “In our opinion it makes little
difference if a man operates full-time or
part-time” T would like to know just
where you stand. 1 have always thought
your magazine was directed to the pro-
fessional serviceman, but your answer
leaves grave doubts in my mind.

We here in Cleveland, through our
shop owner’s association and union, have
been trying for years to improve condi-
tions in this field. One of our biggest
headaches is the part-timer.

I noticed that because of an error in
“Video Speed Servicing” you received let-
ters up to your eye level. For this answer,
I hope you receive letters up to the ceiling
and it takes a week to find you.

JOHN STANDEN
Wind-A-Meer Radio & Television Service
Cleveland 12, Ohio

P.S. May 1 live so long as to see this

printed in PF REPORTER.

Dear Editor:

I read with interest all of the letters
written to you, chuckling over some and
boiling over others. I think you have a
fine magazine as my October, 1963 expi-
ration date will testify.

I concur thoroughly with the letter
written by Mr. E. A. Ferguson relative to
the beef about part-time servicemen. If
these fellows, so full of indignation,
would take inventory of themselves and
their methods, they might find that people
have reason to turn to someone upon
whom they can rely. As for their charges
of cheap work and mail-order parts, dis-
tributors with whom [ deal will tell you
that a good portion of their business is
from part-time servicemen who rely on
good parts and tubes, and who give just
as good service as the regular full-time
shops. Our instruments cost as much as
theirs, being obtained from the same
sources.

Sometime 1 would like to send you a
snapshot of my shop, even though it's in

the basement of my home. 1 am well
equipped, and my work bears up under
the testimony of my many customers. All
this drivel about part-time servicemen
taking away work from the full-time
shops makes me sick. I, too, have had
people tell me of their experiences with
these “brainier-than-thou” guys, after
which they become my customers.

Are we part-time men to blame for the
indifferent attitudes and the other charges
we hear, or are we damned because we
dared to study and enter this sacred field
to buck against the holy ones?

R. J. DENNIS
Binghamton, N. Y.

Hooray for you both and what you
stand for. To Mr. Standen, a word of
explanation, and a reminder. Explana-
tion. We put it awkwardly, but we did
say what you left out—that the part-
timer was to be judged on the basis
“that he practices sound business prin-
ciples, and works toward giving his cus-
tomers full value and improving his
technical skills.” Reminder: Many of
today’s most respected “full-timers” got
their start as part-time servicemen.

Whatever the pros and cons may be on
full-timer or part-timer, the real issue
confronting our profession is the level of
skill, integrity and honesty of the indi-
vidual practicing it. To help provide a
better understanding among all service-
men, we’ll open these columns to anyone
who has a burning desire to have his say
on either side of the subject—Ed,

Dear Editor:

I was very pleased with the position
given Raytheon’s September ad in PF
REPORTER, announcing our Bonded Pro-
gram, but notice that the ad is backed
up with a valuable Service Shop chart
of Common TV Troubles and Their
Causes.

I fear that your readers will be faced
with a difficult choice; either they can
respond to our coupon, or they can util-
ize the fine PF RepPoRTER Service Shop
Chart. They cannot do both. I am won-
dering how we might best solve this?

BiLL GREY
Merch. Mgr., Distr. Products Div.
Raytheon Company
Newton, Massachusetts

Have no fear, Mr. Grey — free re-
prints of this chart (from the September
“Shop Talk” column Developing a Modus
Operandi) on heavier paper are available
upon request from readers.

Further, for readers who find it more
convenient, full information on Ray-
theon's Bonded Dealer Program and na-
tional ad dealer listings is available by
checking item (411.) on the Catalog &
Literature card bound in this issue—Ed.

Dear Editor:

We have just seen the August issue
of PF RePORTER and are delighted to see
Admiral’s 17" portable with wireless
remote control featured on your amus-
ing cover. Unfortunately, the negative
was reversed and the set is shown with
the controls on—of all places—the left
side.

» Please turn to page 22




GBS ELECTRONICS 1. et s o

Again CBS Electronics opens the way to greater profit for you,

announces i1 tS l Ve w the Independent Service-Dealer. You'll find these handsome

eesesee portables by CBS Electronics easy to sell because they look
high priced, sound high priced, yet put the pleasure of Hi-Fi

Stereo sound within the reach of all your customers.

Get complete details from your local distributor

Everyone wants stereo ... you know that. Now you can
et bt start to profit from your new line of Hi-Fi Stereo phonographs
1_ 1 tereo priced so everyone can afford one. See your distributor today.

Or write us direct for the Harmony Line Folder, RPF-289,

the Dealer Helps Booklet, RPF-290 . . . and the name of the

PORTABLE PHONQGRAPHS v

HARMONY |

CBS ELECTRONICS

Portable with Console Sound

CBS ELECTRONICS

Danvers, Massachusetts, U.S.A.
A Division of Columbia Broadcasting System, Inc.

Receiving, industrial and picture fubes « transisiors and diodes
audio components « phonographs

October, 1959/PF REPORTER 15



CBS Electronics adds Ronette
to Cartridge Line

CBS-Ronette, the world’s most popular cartridge

CBS Electronics is proud to announce the addition of
CBS-Ronette cartridges to its expanding product
line. Independent service-dealers now have the con-
venience of its local distributors for this quality line
of stereo and monaural cartridges widely used by
manufacturers of phonographs and changers. Now
your distributor offers you one dependable source for
CBS-Ronette and Columbia CD cartridges and styli.

IMPROVE SERVICE...INCREASE
PROFITS WITH THESE
CBS-RONETTE ADVANTAGES

Reduced inventory . . . 27 cartridges replace over 500.
Exact replacements for over 6,000,000 cartridges in U.S.A.
Made by largest cartridge manufacturer in the world.
Painstaking craftsmanship: e.g., clip-on jeweled styli.
Proven dependability to guarantee satisfied customers.

Selection made easy by new CBS-Ronette and
Columbia CD Catalog and Cross Reference Chart.

Installation time cut by simplified instruction sheets.

16 PF REPORTER/October, 1959
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COLUMBIA

Columbia CD, the ultimate in
stereo cartridges

R - n;n;mmms"“ «\

@ B -

[:LTMUBE;E:
FER

GR0SS REFERENCE

epermen

This 8-page catalog
makes cartridge
replacement easier,
faster, more profitable.
1t is free from your
distributor. Ask for
Bulletin PF-285 {oday.

CBS ELECTRONICS

Danvers, Massachusetts, U.S.A.
A Division of Columbia Broadcasting System, Inc.
Receiving, tndustrial and picture tubes « transistors and dioaes
audio componenis » and phonographs



CBS RADIO SHOWS

TOP-RATED
BY RATING SERVICES

During the first six months of 1959, an
average of 20 of the 25 top-rated popular
programs were on CBS Radio . . . over three
times as many as on the other three networks
combined. A consistent leader is the ARTHUR
GODFREY SHOW, a radio favorite for years.

CBS TUBES

Tup R ATED Leading set manufacturers constantly rate
-

and re-rate receiving tubes for quality . . .

brand by brand, tvpe by type. We are proud

BY LEADlNG to report that month after month CBS

tubes consistently earn top ratings from

SET MAN U FACTU RERS ;};Zsreovérlr]l‘anufacturers, and maintain this

T0 YOU, this is unquest: >nable proof that when you
choose CBS tubes, you ckoose top-rated quality . . .
quality you can depend upen to cut your call-backs
to the bone. Always ask Zor CBS ... the top-rated
name all your custom.ers know and trust.

Receiving, indusirial and picture tubes « {transistors and CB s E L E‘CTRO N ICS

diodes « audio components » and phonographs
Danvers, Massachusetts

A Division of Coiumbia Broadcasting System, inc.

October, 1959/PF REPORTER 17



. .. the smartest move you can make

s« TRIPLETT VOMs

... the world’s most complete
line of VOMs for every purpose!

First to last

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO




Quality. ..
First to last

Model 639-N Case $9.50. Handsome, black cowhide leather.
Center-cover flaps snap back for full view of scales and
complete access to instrument without removal from case,

Model Pt. T-225-A-33 Tester Stand $0.50. Metal, holds
tester in approximately 45° angle; facilitates easy reading.

Probe for High Voltaﬁf Testing $14.50. For models 630,
630-A, 630-PL, 630-APL, and 631. Completely insulated

polystyrene; guard-type handle. 113" long; 48" hi-voltage
wire lead with banana plug at tester end. Available in
0-12,000 AC or DC volts, and 0-30,000 AC or DC volts.

Model 630-T §54.50. Specially designed for telephone
maintenance. 2% accuracy on DC. Fused protected circuit
protects resistors and meter in ohms ranges. Special neck
strap holds instrument, freeing both hands. Banana jack
connectors eliminate all shock hazard. Completely insulated
case protects from ground.

Model 666-R Pocket VOM $29.50, Hand size, ideal for
electrical maintenance. With recessed range knob it fits
easily into case. AC rectifier pre-calibrated unit for easy re-
placement. Banana jacks at panel top prevent leads falling
over meter dial. Single king-size selector switch minimizes
incorrect settings, burnouts. Molded case streamlined, fully
insulated.

Model 666-HH Pocket VOM $27.50, Compact, hand-size;
3" meter integral with panel, adjusted to 400 microamperes
at 250 millivolts. Only 3 jacks necessary for all ranges,
19 ranges.

Model 625-NA $54.50. Dual sensitivity for extra ranges;
large mirror scale for super readability. 3-color meter scale
5% long. 6” instrument, 0-50 microamp. AC volts at 10,000
0O/V for checking many audio and high impedance AC
circuits usually requiring VTVM. 38 ranges. Molded insu-
tated case.

Interior View Sshowing advanced engineering features of
all Triplett VOMs. Molded mounting for resistors and
shunts allows direct connections without cabling. Elimi~
nates shorts Longer life.

Model 630 $44.50. Popular, streamiined; long meter scales
for easy reading. Outstanding linear ohm scale; low reading
1 ohm, high 100 megs. Single king-size selector-switch
minimizes incorrect settings, burnouts. High sensitivity:
20,000 ohms per volt DC; 5,000 AC. Molded, fully insula-
ted case

Model 630-A $54.50, Laboratory type; 4% resistors for
greater accuracy. Long mirrored scale eliminates parallax.
Banana jacks, low resistance connections; high flux magnet
increases ruggedness. Single king-size selector switch
minimizes incorrect settings, burnouts. Molded fully insu-
lated case.

Model 630-PL $44.50. Instant-vision, wider spread scales;
streamlined case; handsome modern design. Unbreakable
window. Outstanding linear ohm scale; fow reading .1
ohm; high to 100 megs. Single king-size selector switch
minimizes incorrect settings, burnouts. 5 to 500,000 cps
frequency response in AC measurements. DC Polarity
Reversing switch High sensitivity: 5,000 ohms per volt AC;
20,000 ochms per voit DC

Model 10 Clamp-On Adapter $14.50. Checks line loads
with model 310 (can also be used with 6 other models).
Instant, accurate, safe. No circuit breaking or work inter-
ruption Easy range switching. Available in 6 AC Ammeter
ranges: 0-6-12-30-60-120-300. Clips around single wire to
read AC Amperes direct. Use with adapter 101 to instantly
divide 2-conductor cords. Molded case fully insulated, black
plastic with engraved white markings.

mModel 630-APL $54.50. Laboratory type with 14% resistors,
more accurate movement. Long mirrored scales eliminate
parallax. Unbreakable window. Single king-size switch
minimizes incorrect settings, burnouts. 5 to 500,000 cps
frequency response in AC measurements. DC Polarity
Reversing switch. High sensitivity: 5000 ohms per volt AC;
20,000 ohms per volt DC. Molded case fully insulated.

Model 630-NA $74.50. Super DelLuxe with 70 ranges—
nearly double conventional types. Frequency compensated
from 35 cps to 20 kc. Temperature compensated. Accurate
within 124% full scale reading on DC. Large open front
meter easy to read. Unbreakable window. Mirrored scale.
Meter protection against overloads. Molded fully insula-
ted case.

Model 631 Combination VOM and VTVM $64.50. Two
fundamental units at the price of a single tester. The No. 1
instrument for all electronic men, Battery operation assures
VTVM stability and long life. Sensitivity PLUS. 1.2 volt
(VTVM) range is equal to more than nine million ohms per
volt. Large easy to read meter with unbreakable face. Single
king-size selector switch minimizes incorrect settings,
burnouts. Molded case fully insulated.

Model 310 $34.50. The only complete miniature VOM with
20,000 ohms per volt and selector range switch. Self-
shielded against strong magnetic field. Rugged, high
torque, bar-ring instrument. Unbreakable plastic meter
window. Converts to common probe--frees one hand—by
fitting interchangeable test prod Into top. Standard sensi-
tivity 20,000 ohms per volt DC, and 5,000 ohms per volt AC.
Accuracy 3% DC. Molded fully insulated case.
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10,073

Leading Independent Service Dealers
Attend Raytheon’s Closed Circuit Meeting!

First coast-to-coast sales meeting for industry attended by
largest number of dealers ever recorded. Audience gives
enthusiastic approval of new Bonded Dealer Program!

82-city meeting network hears special NBC
MONITOR program. With local Raytheon
Distributors acting as host in 82 key cities
across the nation, 10,073 top TV-radio serv-
ice dealers heard the exciting news of the
Raytheon Bonded Dealer Program.

At the same time they saw a preview of Ray-
theon’s saturation announcement program
which will be launched on NBC MONITOR
by Bob Hope, Ernie Kovacs, Paul Winchell
and other stars . .. plus big space ads in
LOOK magazine and TV GUIDE with
regional listings of local Bonded Dealers.
Hundreds of dealers signed up to partici-
pate in the program,

Bonded Dealers backed by the most dynamic
program in the industry. Throughout the

- year Raytheon will tell practically every TV

and radio set owning family in the nation
that the local Bonded Dealer is the man to
see for the finest in service backed by a 90-
day Repair Bond.

To help dealers cash in, Raytheon supplies
Bonded Dealers with all necessary advertis-
ing and promotional materials. The pro-
gram has been designed by Raytheon to help
the local independent dealer gain his right-
ful share of the booming service business.

If you missed out, we suggest you contact
your local Raytheon Distributor, today.

RAYTHEON COMPANY ¢« DISTRIBUTOR PRODUCTS DIVISION

October, 1959/PF REPORTER 21
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SERVICEMAN
"MUSTS”

Why accept less

than “Watchmaker
Quality”
L Rx—TUNERS

Rx—CONTROLS

NEW Xl Rx—CONTACTS
oETERT o
Ac Rx—SWITCHES
: New formula
n Detergent-Lubricant
NET $1.19 Silicon oil
Giant 6 oz. can Free injector
Superex put a chemical laboratory into a
spray can. Rx works wonders with tuners
and controls . . . eliminates noise . . . re-
tards corrosion lasts longer. Rx re-

cleans and re-lubricates with each rotation
of tuner or control . . . is simple to use . .

features a long-lasting defergen?-lubnconf

A must for all servicemen kits| You can’t af-
ford to use less than the best, for your cus-
tomers. Insist on Rx}

TOROIDAL-
FERRITE
2-SET
COUPLER

MODEL TFC
List $1.69

Toroidal
Transformer
Efficiency

Only one antenna needed for 2 TV sets. For
TV and FM—for color sets. Lowest insertion
loss. Transformer isolation. Reduces interset
interference. Easy mounting, Replace other
2 set couplers with TFC and see the differ-
ence. Order yours todayl

Replacement

FLAT LOOPSTICK
for Japanese Transistor radios
Model 2FT-397 Llist $2.35

Make more money while you do your cus-
tomer a servicel This fabulous Flat Transistor
Loopstick actually improves set performonce
by virtue of its extremely high Q" . . . is
adjustable to match Japanese variable capa-
citor. Peps up weak stations. Supplied with
illustrated, installation instructions. A Superex
exclusivel

At your parts jobber. If not available
write for name of nearest supplier.

MY

SHPE"E{ Rodfard Pl, Yonkers,
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Letters .
(Continued from page 14)

Our engineers take issue with your
magazine's statement that the chassis
of this portable receiver is “hot” (Pre-
views of New Sets, August). We do ad-
mit to the high-voltage can, the cover
over the IF strip, and the tuner being
connected to one side of the AC line, but
these do not constitute what is generally
considered to be the chassis. I might also
point out that the second paragraph of
your coverage mentions an AC circuit
breaker. The item referred to is actually
a B+ circuit breaker.

MARTIN SHERIDAN

Admiral Corp.
Chicago, Il

We expected the orders for your spe-
cial “southpaw” models to be pouring in
by now! In all seriousness, our August
cover picture was reversed on purpose
for only one reason—to produce a more
attractive cover layour.

As for our reference to the 15B3 chas-
sis as “hot,” we admit to having over-
simplified our definition of a hot-chassis
set. We've fallen into the habit of using
this term to describe any set in which one
side of the AC line is connected to any
portion of the chassis.

We goofed on the circuit breaker. As
shown in the diagram, it precedes the
rectifier circuit, and will kick out when
excessive drain occurs due to trouble in
either the load or the power circuit it-
self —Ed.

CIRCUIT
BREAKER

1

mpuf
i

ON- OFF 3
W i TO TUBE : I

= HEATERS

Dear Editor:

Please accept our sincere thanks for
your participation as a speaker at our
annual T.E.A. Clinic and Fair. It was a
real pleasure to have you with us, and
we look forward to seeing you again at
future Clinics.

C. W. SCHERTZ

1959 Clinic Chairman
Texas Electronics Association

It was an honor to take part in vour
program. Incidentally, thanks to you and
your group for the handsome plaque
(see photo)—awarded exclusively to PF
REPORTER as the magazine providing
most outstanding service to the indus-
try—Ed.

everyday
necessities

FOR TECHNICIANS,
SERVICE MEN, HI-FI, STEREO
HOBBYISTS

2 NEW PHONO JAX

¢ Eliminate rivet mounting.
® Convenient replacement for old style

Jacks.
cP

No. 3501FP—Lock Nut back
of panel, requires only 1"
hole.

No. 3501FR—For front of
panel mounting, where nec-
essary to assemble Jack
through the panel from the
back due to lack of space.
700000000000 00000000000000000000

NEW PHONO PLUG

No. 3502—Removable handle
—exposed terminals. Nickel
plated brass body and han-
dle. Can be used in multiples
even where Jacks are on %"
centers.

00000000000 00000000000000000000

NEW PHONO EXTENSION JAX

No. 3503—Removable han- -
dle. Cable clamp. Shielded. m
Nickel plated brass. ==
000000000000 00000000000000000000
STANDARD ITEMS ALWAYS IN DEMAND
“LITTEL-PLUGS”
Switchcraft’s new phone
plug design assures you of
dependable products. Many
exclusive features. Complete
“TINI-PLUGS”
Sub-miniature, 2-conductor phone plug for use
with transistor equipment — mates with “Tini-
Jax”.

line.
“LITTEL-JAX"

Dependability, low cost and
consistent quality assured
through exclusive construc-
tion features—complete line.

“TINI-JAX"
Subminiature design, one-third size of “Littel-
Jax’’. Mates with “Tini-Plug”. ldeal for use
in transistorized portable radios.

Order from your Switchcraft Distributor today.
Write for catalog.

5573 N. Elston Ave., Chicago 30, lII.
Canadian Rep.: Atlas Radio Corp., Ltd.
50 Wingold Ave., Toronto, Ontario



New Simpson “Add-A-Testers”

Another Great “First™
from Simpson

Converts your 260* into
seven different testers!

Think of it! A small investment turns your 260 VOM
into a whole array of testers—equipment with a quality
that is found only in individual pieces of test equipment
at much higher prices. The secret lies in combining an
adapter with the top-notch meter and circuitry of your 260.

Each combination of Add-A-Tester unit and 260 is
self-contained, self-powered. Each adapter goes on and
off in a jiffy. No gadgets, no complicated connections.
Furthermore, Add-A-Tester units require only 1/2to 1/3
the storage space of individual testers. By reducing bench
clutter, this compactness makes jobs go faster, raises shop
efficiency. Make your 260 do double duty. Stop in at your
Electronics Parts Distributor or write the factory for

further information. *Trademark

5209 West Kinzie Street e Chicago 44, lllinois

Phone: EStebrook 9-1121
In Canada: Bach-Simpson Ltd., London, Ontario

WORLD’'S LARGEST MANUFACTURER OF
ELECTRONIC TEST EQUIPMENT

ELECTRIC
COMPANY

TRANSISTOR TESTER, Model 650.. .. .. $26.95
Beta Ranges: 0-10, 0-50, 0-250, (F.S.)
Beto Accuracy: = 3%, with 260 *5% nominal
lco Range: 0-100 ua
ico Accuracy: = 1%, with 260 =3%, (F.S.)

DC VIVM, Model 651. .. ... .. ... ... $32.95
Voltage Ranges: 0-.5/].0/2.5/5.0/10/25/50/]00/
250/500

Accuracy: *+1 %, with 260 +39% (F.S.)
Input Impedance: greater than 10 megs all ranges
TEMPERATURE TESTER, Model 652 .. .$38.95
Temperature Ranges: —50°F to +100°F, +100°F to
+250°F
Accuracy: with 260 =2° (nominal)
Three lead positions provided
Sensing Element: thermistor
AC AMMETER, Model 653............
Ranges: 0-0.25/1 /2.5/1 2.5/25 amps
Accuracy: = 1%, with 260 =3% nominal
Frequency Range: 50 cycles to 3000 cycles
AUDIO WATTMETER, Model 654. .. ...
Load Ranges: 4,8,16,600 ohms
Wattage: Continuous 25 watts (8,600 ohms)
50 watts (4,16 ohms)
Intermittent 50 watts (8,600 ohms)
100 watts (4,16 ohms)
Accuracy: =5%, with. 260 #10%, nominal
Direct reading scale from 17 microwatts to 100 watts
MICROVOLT ATTENUATOR, Model 655. $18.95
Ranges: 2.5 microvolts to 250,000 microvolts
continuously variable in decade steps
Frequency: DC to 20 KC
Accuracy: +1db
BATTERY TESTER, Model 656........ . $19.95
Checks all radio and hearing aid batteries up to 90
volts at the manufacturer's recommended load, or
any external load.
Note: All Simpson 260 Adapters provide for normal 260
usage without disconnecting the adapter.
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1V Technician Bing Longton says . . .

“We Can’t Gamble With Customer

Bing Longton, co-owner of
Longton Bros. TV in Wyan-
dotte, Michigan, has had an
active interest in electronics
since his childhood. A gradu-
ate of Detroit's Electronics
Institute, Bing and his brother
started their own TV sales and
service business in 1948, In
slightly more than 10 years,
business has expanded greatly.

IR

The Longton business philoso-
phy has -always been that
every customer deserves the
utmost in service. This, coup-
led with a keen interest in
new developments which al-
low better service, has enabled
Longton Bros. TV to become
one of the most successful TV
service organizations in the
Detroit area.

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

)
DISCAPS

ELECTRONIC COMPORENTS

5rugged, moistureproof, Mallory “*Gem’’
tubular capacitors in an easy-to-use
dispenser that keeps your stock fresh
and clean—easy to find-—no more kinks
in lead wires. They’re your best bet for
outstanding service in buffer, by-pass
or coupling applications.
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Are a product of the world’s largest
producer of ceramic disc capacitors.
Long the original equipment standard,
Mallory RMC Discaps are now avail-
able for replacement. They come in a
handy 3" x 5" file card package . . .
easy to stock, simple to use.

®A registered trade mark of Radio Materials
Company, a diviston of P. R, Mallory & Co. Inc.

The Mallory FP—the original 85°C.
capacitor—now has improved shock-
resistant construction and leakproof
seal. Its etched cathode construction—
standard in all FP’s—assures hum-free
performance. High ripple current rat-
ings fit the toughest filter circuits.



Satisfaction ...We Use Mallory
Components for Replacement”

we can always depend on MALLORY.”

Whether you need capacitors, con-
trols, resistors, silicon rectifiers or bat-
teries, you get the highest quality
components at sensible prices. The
Mallory line is the widest in the industry,
and Mallory *‘service-engineering’’ assures
you fewer call-backs and more satisfied
customers. See your Mallory distributor
for a full selection of the parts you need.

“*Customers demand quality repair serv-
ice, and at Longton TV the customer is
king. We figure the best way to keep him
happy . . . and protect our own profits,
too . . . is to prevent complaints before
they happen. So we give him the best in
service and the best in replacement
parts —that means MALLORY compo-
nents. We've used them ever since we
started in business, because we know

Get TC capacitors
at your distributor
from this handy mer-
chandise display. iR

| il

B

VPR MALLORY & cO inc '\

P. L. MALLORY & CO. Ine, INDIANAPOLIS &, INDIANA

i ]

Economically priced electrolytic filter

New Sta-Loc design enables your dis-
tributor to custom build, in just 30
seconds, any of 38,000 combinations—
eliminates waiting for out-of-stock con-
trols. You can replace the line switch
by itself, without unsoldering con-
trol connections.

On critical auto radio servicing, use
the Mallory Gold Label Vibrator. It
gives longer, trouble-free service life.
Mallory Gold Label Vibrators feature
Mallory exclusive buttonless contact
design.

*Trade Mark

capacitors with a reputation for doing
an excellent job. They have been proved
in performance and are backed by years
of Mallory experience. Also special
TCX type available for —55°C.
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Trying to get a good picture on a
TV set with deficient brightness is
like trying to write a neat letter on
the wrappings left over from lunch.
Conversely, you have about as much
chance of writing legibly with a nail
dipped in ink as you have of obtain-
ing a clear TV picture when the set
has poor contrast.

Yet, servicemen often have trou-
ble in diagnosing brightness and
contrast defects, let alone repairing
them. The main problem, aside from
the fact that brightness and contrast
controls interact to a great degree,
is the sad truth that no particular
setting of either control can be con-
sidered “‘correct.” Light conditions
in the viewing area have a fairly
definite effect on the choice of set-
tings, but different viewers’ personal
preferences in this matter seem to
be completely unpredictable. What
the serviceman may call “excessive
contrast” (Fig. 1), the set user may
consider a ‘“good clear picture.”
Thus, either the user or the service-
man — or both — may fail to
recognize a brightness or contrast
problem.

In order to make a fair judgment
of picture contrast, you must first
determine whether or not the avail-
able brightness is ample for the ex-
isting room light. Of course, you can
always produce an apparent increase
in contrast by lowering the bright-
ness level; however, this practice will
not effectively improve the picture
even though it results in a correct
ratio between brightness and con-
trast.

The first step in evaluating pic-
ture quality, therefore, is to make
sure you can obtain plenty of screen
brightness — enough to produce
clear highlights in the picture even
in the daytime. An abnormally dim
screen can be caused by any of the
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What you can do about
those TV pictures with that

"tattle-tale gray” look.

by George D. Philpott

BRIGHTNESS

following conditions:
1. Defective low-voltage power sup-
ply.
2. Defective high - voltage power
supply.
. Weak horizontal sweep stage.
Misadjusted or weak ion trap.
. Dirt on safety glass and face of
picture tube.
6. Low heater voltages throughout
receiver.
7. Low emission or other defects in
picture tube.

The first three cases all lead to
the same end result, a deficiency in
high voltage applied to the anode of
the picture tube. Even when the
high-voltage rectifier is working nor-
mally, it will not produce its rated
output if it does not receive input
pulses of sufficient amplitude. A
weak signal at the rectifier cap may
be caused by either an ailing hori-
zontal output tube or a defect in the
flyback circuit; then again, it may
be due to a general “listlessness” of
all circuits, resulting from lower-
than-normal B+ voltage.

You might assume that a poorly-
operating horizontal sweep stage
would result in a narrow raster as
well as in decreased high voltage,
but don’t count on it. When the
value of high voltage goes down,
less electromagnetic force is required
to deflect the electron beam by a
given amount; therefore, full sweep

Excessive contrast causes the
TV picture to have harsh appearance.

Fig. 1.

INN[D] CONTRAST

can often be achieved by an abnor-
mally weak yoke-driving signal. This
combination of symptoms is related
to blooming, a change in raster size
caused by variations in the value of
high voltage.

lon-trap magnets are on the way
out, thanks to the straight-gun,
short-neck design of the latest pic-
ture tubes; but quite a few of these
tricky little gadgets are still at large.
They sometimes cause confusion by
appearing to give equally good per-
formance at two different positions
on the neck of the tube. You might
reason that either position is correct;
unfortunately, this is not the case.
The position nearer the base of the
tube, well away from the influence
of the yoke’s magnetic field, is the
proper one to utilize. Even if the
ion-trap magnet finally comes to
rest on the Bakelite base instead of
the tube neck, don’t worry about it;
what really counts is the interaction
between the magnet’s field and the
electron beam, not the location of
the trap itself.

A demagnetized ion trap might
better be called a picture tube sales-
man with a spring on it. Before
finally condemning a picture tube
several years old, it is often advis-
able to try a substitute magnet; one
should be kept on hand for this pur-
pose.

Have you ever been guilty of re-
adjusting the ion-trap magnet to
eliminate dark corners in the picture
caused by “neck shadow”? When
you encounter this problem (Fig.
2), you should rely entirely on the
centering adjustments, yoke posi-
tioning, and possibly the focusing
device, to restore a full raster. The
ion-trap magnet should be used
strictly for the purpose of obtaining
maximum brightness. While adjust-

* Please turn to page 76
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BUSS Fuse STAK-PAK

An On-the-Job Fuse Assortment
Supplies the Right Fuse When You Need It

The BUSS Fuse STAK-PAK offers
the service man a new, convenient
way to carry fuses.

It contains fifty of the most popular
fuses, in ten different sizes and types.
Five fuses to a box, ten boxes in all.

It's NEAT — no loose fuses scattered
about in the tool box.

It's COMPACT — the most fuses in
the smallest space — takes less space
than any other type of assortment.

It's UNBREAKABLE — sturdy metal

— not fragile plastic.

It's PRACTICAL — to replace fuses or

to change assortments just slide in

tray of any BUSS or FUSETRON
five-in box.

Serviceman can make assortment
fit his local needs

The beauty of the STAK-PAK is
that empty boxes can be replaced
with same fuses — or assortment can
be changed to fit the service-man’s
local needs.

Never any need for the serviceman
to carry a lot of “‘slow-moving’’ fuses
around with him.

If more fuses are needed the service-
man just picks up another STAK-PAK

and arranges it to suit himself.

BUSSMANN MFG. DIVISION McGrow-Edison Co.

University at Jefferson, St. Lovis 7, Mo.

*PICK A PAIR OF
STAK-PAKS”
Two Assortments Available to Supply
Practically All Service Needs.

Standard Fuse Assortment supplies
fuses most in use on popular TV sets.
Order Number SP-1.

C & N Fuse Assortment supplies the
popular sizes of these fuses that are
especially designed for TV. Order
Number SP-2.

While you think of it, make a note
to “pick a pair of STAK-PAKS” at
your distributor.

N -

TAUSTWORTHY NAMES IN

ELECTRICAL PROTECTION
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SPECIAL USES FOR YOUR

Many of us fail to realize the extent to which we can utilize our everyday servicing instru-
ments because we forget to apply basic theories learned early in our training. To give you a
simple example, suppose you want to know the amount of current flowing through a resistor, but
you don‘t want to break the circuit. Why not use a voltmeter and an ohmmeter and put Ohm’s

law to work?

While the following examples are somewhat more complex in application, they will permit

you to make many tests you may not be making now.

A CHARGE FROM DC SUPPLY

== DC SOURCE
= 350V &y CAPACITOR
3504V DC

8 DISCHARGE THROUGH METER

.
L, SAME E

CAPACITOR VOMOR
Cvivm |

ifje

SET ON 500V OR HIGHER #DC SCALE --
WATCH FOR MOMENTARY READING OF 300V

To Check an Electrolytic or Large-Value Paper Capacitor for Leakage

Apply working voltage or near working voltage to the capacitor (be sure to observe
polarities). Disconnect the voltage source, wait five to ten seconds, and then connect a
voltmeter across the capacitor. Note the initial reading of the voltmeter. A good capaci-
tor will initially give practically the same voltage reading as the source. A poor capaci-
tor will give a low or zero initial reading. Note that small-value capacitors cannot be
tested satisfactorily because the input resistance of the voltmeter discharges the capaci-

tor too rapidly.

@ T [
BALANCE
CONTROL J©

@4

To Measure Capacitance Values
with a DC Voltmeter

Connect battery, resistor, and the capacitor under test
as illustrated. Close the circuit and note the time required
for the capacitor to chorge to 63.2% of the battery
voltage.

Suppose we use a 100-volt battery in the test. At the
end of X number of seconds, the copacitor should have
charged to 63.2 volts. We then divide the number of sec-
onds (X) by the value of the resistor to obtain the value of
the capacitor. For example, if o 100-volt battery and o 1-
megohm resistor require 40 seconds to charge a copacitor
to 63.2 volts, the capacitor has a value of 40 mfd. Or, if
a 100-volt battery and a 100K resistor require 4 seconds
to charge a capacitor to 63.2 volts, the copacitor has a
value of 40 mfd. (This test is accurate only for capacitors
having high insulation resistance.)

SWITCH
RESISTOR
+
100V =  CAPACITOR /7\
= UNDERTEST
T(Normcmomli)':—l — oVTVM?

To Check a Push-Pull Amplifier for Balance

Connect a VOM as shown, and adjust the amplifier
balance control (or controls) while observing DC voltage
readings. The amplifier is properly balanced when the VOM
reads zero. As proper balance is approached, switch the
meter to the lowest DC voltage range in order to obtain
moximum sensitivity.

Note: This test cannot be made satisfactorily with o
VTVM because both sides of the circuit are “hot”; use of
a VTVM requires that one side of the circuit be grounded
or at nearly ground potential.

To Measure the Cathode Current
of a Horizontal Output Tube

Connect o voltmeter across the cathode resistor of the
stage. Adjust the horizontal-drive control for minimum
current while maintaining full sweep width without drive
lines. Adjust the horizontal-linearity coil for a current dip
or for minimum current without distortion. The meter indi-
cates average cathode current. (Tube manuals give maxi-
mum ratings for both peok ond average currents.) The
6BQ6 is rated for o maximum of 110 ma cathode current;
6CD6, 200 ma; 6DQ6, 140 ma.



VOM =~e VTVM

Adapted from the recent Howard W. Sams publication, “101 Ways to Use Your VOM and VTVM” by Robert G. Middleton.

To Measure the Value
of an Electrolytic Capacitor

Connect a battery, audio oscillator,

and 1-ohm precision resistor as shown.
(The 45-volt battery supplies the polar-
izing voltage.) Set the audio oscillator
to 1,000 cps and note the AC voltage
readings obtained across the audio-
oscillator output, across the resistor,
and across the capacitor. Plot a scale

OSCILLATOR
(SET AT 1000 cps)

drawing as shown, letting a certain
length be equal to one volt. The
capacitance value is found from the
formula: C=E1/6280Ec.

[}

1

1. FORM A TRIANGLE WITH i
SIDES EQUAL TO EL, E2 and Rl
E3 AS SHOWN. :
1

1

E2
e

AUDIO 08 &=t @
0SCILLATOR !
m |

| RS ) ]

Ri REPRESENTS THE L

INTERNAL AC RESISTANCE . e
OF THE INDUCTOR

To Measure the Impedance of an Inductor

Zonnect a precision 10-ohm resistor and the inductor
to be measured in series with the output from an audio
oscillator. Adjust the audio oscillator to the desired fest
frequency, such as 60 cycles, 400 cycles, or 10,000 cycles.
Then observe the AC voltage readings across the inductor
and resistor separately. The 10-ohm resistor drops 1 volt
for each 100 ma of current; consequently, the current
equals .1 X E2. The voltage divided by the current gives
the impedance of the inductor: Z—E1/0.1E2.

2. EXTEND A LINE TO THE LEFT
FROM THE "E1" SIDE AND

l 1@ il% Ri
E2 E3
== C
J: e i
45V

[

. THIS FORTION OF THE FIGURE
INDICATES THAT 3 IS THE
E3 RESULTANT OF TWO VOLTAGES,

DROP A PERPENDICULAR TO Ec 9)° OUT OF PHASE WITH EACH
ITAS SHOWN. ] OTHER. Ec 1S DEVELOPED ACROSS
'\_ THE CAPACITANCE OF C; ERI 15
|\ SR B S DEVELCPED ACROSS THE INTERNAL
Erl RES! STANCE OF THIS COMPONENT.

To Check a Semiconductor Diode

Connect an ohmmeter across the diode terminals, and
set the range selector for readable scale indication. Observe
the reading obtained; then reverse the ohmmeter connec-
tions. To obtain the front-to-back ratio, divide the smaller
reading into the larger. The most useful evaluation is ob-
tained by comparing the measured frent-to-back ratio with
that of a same-type diode knowrn to be good, using the
same ohmmeter set to the same range.

A o) D

- OHMS r ~-m———————10 COHMS o




AUDIO FACTS—BY ALAN ANDREWS

How to choose and use

MMITICROPEIONES

For two-way communications, a
microphone having high sensitivity
and extreme ruggedness is essential.
A wide frequency response is not
necessary, and reasonable amounts
of nonlinearity and noise are not
objectionable as long as the message
is intelligible; thus, either a carbon
or crystal microphone does the job
very well.

Recently, ceramic mikes
been developed to the point where
they may eventually be used to a
greater extent than either the carbon
or the crystal type. As to basic con-
struction and operation, the ceramic
mike is identical to the crystal type
except that a ceramic slab is used
instead of the Rochelle salt crystal.

Ceramics are usually made of

5%
“i

!.._
;

have -

[— MAGNET

Fig. 1. Dynamic or moving-coil mike
is basically similar to a loudspeaker.

barium titanate, which becomes pie-
zoelectric after being polarized by
a very high electrostatic potential
for a few minutes. The dielectric
constant of ceramic is higher than
that of crystals, and changes very
little with temperature or age. (Part
of the reason for this is that ceramic
materials do not pick up moisture

so easily.) Both are high-impedance
units, and both cost about the same.
Although ceramic mikes have some-
what lower sensitivity, they still have
greater output than dynamic, ribbon,
or condenser types, and response is
smoother than for crystal units.

Dynamic Microphones

Basic construction of a dynamic,
or moving-coil microphone, is
shown in Fig. 1. It consists of a coil
to which a diaphragm is attached,
and mounts on a permanent magnet
frame. As sound waves strike the
diaphragm, both it and the coil move
back and forth. As the coil moves
in the magnetic field, signal voltages
corresponding to the sound waves
are created by induction. Signal out-

Altec Model M20—condenser
Frequency response: 20-15,000 cps
Output level: -59, -53, -49, -44 db
Impedance: 30/150/600/10K ohms
Pickup pattern: omnidirectional

Astatic Model D-104-—ceramic
Frequency response: 30-7,500 cps
Output level: -47 db

Impedance: high

Pickup pattern: cardiold

American Model D-12—dynamic
Frequency response: 70-12,000 cps
Output level: -57 db

Impedance: low or high

Pickup pattern: omnidirectional

Astatic Model M-150

Frequency response: 30-10,000 cps
Output levei: -44 db

Impedance: high

Pickup pattern: semidirectional

American Model D-10—dynamlic
Frequency response: 50-11,000 cps
Output level: -57 db

impedance: 50 or 40K ohms

Pickup pattern: omnidirectional

[
i
‘i
A
E-Y Model 636—dynamic
Frequency response: 60-15,000 cps
Output level: -55 db

Impedance: 150 ohms or high
Pickup pattern: omnidirectional

Argonne Model AR-3—dynamic
Frequency response: 80-10,000 cps
Output level: -70 db

Impedance: 50K ohms

Pickup pattern: omnidirectional

E-V Model 926—crystal
Frequency response: 60-8,000 cps
Dutput level: -60 db

Impedance: high

Pickup pattern: omnidirectional

A

Argonne Model AR-309—dynamic
Frequency response: 50-11,000 cps
Output level: -55 db

Impedance: 50K ohms

Pickup pattern: omnidirectional

Y

RCA Model BK-1A-—dynamic
Frequency response: 60-10,000 cps
Output fevel: -52 db

Impedance: 30, 150, or 250 ohms
Plckup: non- or semidirectional



ATTACHED TO
MICROPHONE CASE -
e

DRIVE PIN
[ATTACHED TO
01 APHRAGAE

ARMATURE

POLE PIECES
AND

MAGHET ATTACHED
TO CASE

Fig. 2. Diaphragm is connected to cen-
ter leg of armature in magnetic mike.

put is obtained from leads connected
to the ends of the coil.

Dynamic mikes resemble loud-
speakers in both operation and con-
struction. (In fact, an ordinary
speaker doubles as a microphone in
some communications systems.) The
moving coil is most often made of
aluminum to reduce weight and thus
improve sensitivity and response.
The diaphragm is metallic, so its
over-all construction makes it rug-
ged and able to withstand extremes
of temperature and humidity. It also
has good response and fairly high
sensitivity, making it an excellent
choice for any except the most
exacting applications.

Dynamic mikes are low-imped-
ance units, often 50 ohms, which
is an advantage where a long con-
necting cable is necessary, or where
high-frequency losses and noise
pickup are important factors.

Essentially, dynamic units are
nondirectional when pointing up-
ward, but they become directional
when positioned as in Fig. 1. This
behavior affords some degree of
flexibility in directional character-
istics. Furthermore, with proper case
design, a cardioid response pattern
can be obtained.

Dynamic mikes can be used to
replace crystal units when certain
characteristics are desired. Direct re-
placement, however, even with a
matching transformer, usually re-
sults in “bassy” response. Response
of crystal mikes is governed by the
size of the loading resistor, and in
order to extend the low-frequency
response, a grid resistor of one
megohm or larger must be used.
However, value of the grid resistor
has virtually no effect on the re-
sponse of a dynamic mike. The
“bassy” quality can be decreased by
using a coupling capacitor between
the mike and the grid input. Re-

—
-

sponse at low frequencies is reduced
as the size of this capacitor is in-
creased; and while the nominal value
is usually about 1,000 mmf, trial
and error may produce best results.

The recently developed magnetic
or variable-reluctance mike, which
has a stationary coil, is quite similar
to the dynamic type. Signal is in-
duced into the coil by changing the
reluctance of the magnetic circuit.
The coil is wound around the center
leg of an armature which is attached,
at the top, to the frame of the unit.
A drive pin connects the center leg
to the diaphragm as shown in Fig. 2.
The outer legs of the armature are
spaced equidistant between the poles
of the magnet, and are held in place
by nonmagnetic shims. When the
diaphragm is at rest, the center leg
of the armature is also held midway

" between the pole pieces. Therefore,

the magnetic lines from north to
south pole follow a path directly
across the gap through the ends of
all the legs. The pressure of a sound
wave causes the center leg of the
armature to move toward the north
pole piece. This causes a concen-
trated flow of magnetic lines through

* Please turn to page 81

RCA Mode! 77-DX—ribbon
Frequency response: 50-15,000 cps
Output level: -53 db

Impedance: 30/150/250 ohms
Pickup pattern: polydirectional

Shure Model 555-—dynamic
Frequency response: 50-15,000 cps
Output level: -54, -55, -57 db
Impedance: 30-50/150-250/35K
Pickup pattern: ultra-cardioid

Reslo ‘‘Avon’’—ribbon

Frequency response: 20-15,000 cps
Output level: -58 db

impedance: low, medium, or high
Pickup pattern: super-cardioid

Shure Model 315—ribbon
Frequency response: 50-12,000 cps
Dutput level: -59, -60, -57 db
Impedance: 30-50/150-250/high
Pickup pattern: bidirectional

Reslo **Symphony”’—ribbon
Frequency response: 18-15,000 cps
Ontput level: -58 db

Impedance: low, medium, or high
Pickup pattern: bidirectional

-

Telex Model 160—dynamic
Frequency response: 50-5,000 cps
Output level: -52 db

Impedance: 10 ohms

Pickup pattern: omnidirectional

Ronette Model B110—

Frequency response: 30-13,000 cps
Output level: -55 db

Impedance: high

Pickup pattern: semidirectional

Turner Mode! 201C—ceramic
Frequency response: 60-10,000 cps
Output tevel: -60 db

Impedance: high

Pickup pattern: nondirectional

Ronette ‘‘Ronomike''—crystal
Frequency response: 30-10,000 cps
Output level: -55.4 db

Impedance: high

Pickup pattern: semidirectional

-

Turner Model 250—dynamic
Frequency response: 100-10,000 cps
Dutput level: -54 db

Impedance: high

Pickup pattern: omnidirectional



We all know the guy who’s con-
vinced he’s better than the design
engineer, or who simply gets tired
looking for the trouble and tries a
few part substitutions to “compen-
sate” for the circuit difficulty. Un-
fortunately, the real fault still re-
mains and, although a repair seems
to be effected, after three or four
callbacks everybody is in a stew.
The usual result is the serviceman
loses not only time and money, but
the customer as well.

I had two of these circuit substi-
tution jobs in the shop recently.
One—a power supply problem—
wasn’t too difficult once I put the
DC scope to work. The second case
was much more stubborn, since the
condition was intermittent, and
evaluation of waveforms and DC
voltages weren’t at all conclusive. In
this instance, there was nothing to
do but dig until T had located the
fault.

Emerson Series 700

This receiver was brought in with
an intermittent horizontal-hold con-
dition and insufficient width. I was
told by the customer that all tubes
had been checked and that I
wouldn’t find any bad ones because
she had just paid $35.00 in a neigh-
boring town to have the receiver put
in A-1 condition. She was sure her
present difficulty was “just some
little thing.” T immediately asked if
she was willing to have the set care-
fully gone over and thoroughly
repaired, since “little things” usually
add up to a considerable amount
when reconditioning begins in ear-
nest. She hesitated for a moment and
then, because | had handled her
mother’s set for 7 years, agreed.

Six tubes, four capacitors, and
three resistors later, I felt the hori-
zontal oscillator could now stand a
scope alignment, and that the re-
ceiver was in reasonably good oper-
ating condition. Sure enough, the
circuit responded—as any good
pulse-width horizontal oscillator will
—to careful alignment, and the re-
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Fig. 1. Power-supply circuit used in the Emerson 700 series TV receiver.

Fig. 2. Waveform at the 205-volt source
had 120-cycle ripple, 4 volts p-p.

Fig. 3. Normal appearance of the sig-
nal waveform on 205-volt supply line.

Fig. 4. Appearance of ihe Olympic ver-
tical circuit when brought to the shop.

ceiver seemed ready to go. One look
at the picture, however, immediately
convinced me otherwise. There was
a tell-tale 120-cycle ripple, and, al-
though the oscillator stayed in sync
through complete rotation of the
horizontal-hold control, the figures
on the screen writhed slowly like a
hypnotized cobra. Looking at the
schematic (Fig. 1), I noted the
power supply consisted of dual
6AXS5 rectifiers in a full-wave recti-
fier circuit. A small negative voltage
is taken from the center tap of the
power transformer to supply grid
bias for the video output tube. Tak-
ing a quick check of DC supply
voltages, the 205-volt supply seemed
to be missing; only the 220 and
135-volt sources remained. Using
the oscilloscope, I investigated the
signal available at the 205-volt
source. The waveform looked like
that in Fig. 2—approximately 4
volts of miserable, weaving 120-
cycle ripple.

My first thought was of open
filter capacitors, but then I realized
they couldn’t be at fault since the
220-volt supply was okay. Looking
again at the schematic, I decided to
trace across L1. Here, indeed, was
the trouble. In trying to relieve this
receiver of 60-cycle ripple, caused
by heater-to-cathode leakage in the
sync separator tube, the out-of-town




FOR TV TROUBLES!

by Stan Prentiss
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Fig. 5. Schematic of the vertical multivibrator used in the Olympic GD chassis.

shop had disconnected R104 from
the output end of the choke and tied
it securely to C1B. Without L1 in
the circuit, the ripple was at least
four times what it should have been
(see Fig. 3). Of course, after simple
reconnection, everything returned to
normal. Mr. Emerson 700 was
working well again.

Olympic Chassis GD

This was a bit of an odd-ball to
begin with since T couldn’t find the
model number. It was in an ornate
Chinese black-lacquer cabinet, and
the only clue I had to follow was the
“GD” chassis. Fortunately, it was
conveniently listed in the PHOTO-
FACT index, and I was able to begin
hunting for the receiver breakdown
without further difficulty. The fault
was in the vertical circuit, and as
shown in Fig. 4, it was easy to see
what had gone before. The .01-mfd,
1600-volt buffer and the .004-mfd
capacitor immediately made me sus-
picious. Buffers are relatively expen-
sive oil-filled capacitors, and really
have no place in this circuit. The
.004-mfd unit is an odd value not
often used these days; .0047 mfd is
the regular off-the-shelf value. The
third capacitor, a .1 mfd, was ob-

viously a recent replacement because

of its overly large size and shiny
black case.

.
R o

tA) Input of mtegrator

Eies

(B) Output of integrator.

—— '!!-
Y .

(C) Grid of V9A.

(D) Simultaneous display.

Fig. 6. Signal waveforms at multivi-
brator input before repairs were made.

OOTING

The customer complained the re-
ceiver would operate for a period
and then flip, losing vertical sync.
The vertical-hold control would pro-
duce picture lock-in at only one
extreme setting. On making further
receiver-to-schematic comparisons, I
traced the entire vertical multivi-
brator circuit (Fig. 5). In addition
to C51 having been changed, grid
resistor R64 was 470K instead of
680K, and voltage-divider R65 off
the end of the vertical-hold control
was missing entirely (the control
went directly to ground). These
changes affected the conduction time
of V9A. The buffer had replaced
C56, the 1000-volt feedback capaci-
tor from the plate of V9B.

The problem now was twofold:
Return the circuit to normal by in-
stalling the proper value compo-
nents, and discover the original
cause of the trouble. After inspect-
ing the video-amplifier and sync-
circuit waveforms for both shape
and amplitude and finding them to
be normal, I knew the difficulty had
to be confined to the vertical multi-
vibrator itself. To preserve them for
possible use in this column, I photo-
graphed the three waveforms at the
junction of R62 and KI (the input
of the integrator network), the junc-
tion of R63, C51 (the end of the
integrator network), and the grid of
the vertical multivibrator. These are
all shown in Fig. 6. I also recorded
the waveforms at the plate and
cathode of the vertical multivibrator
(Fig. 7). Then I replaced C51, C55,
C56, R64, and R65 with the com-
ponents listed on the schematic.

Now came the unpleasant task of
uncovering the real culprit. At this
point, I knew approximately where
the trouble was located. It had to be
in the feedback circuit from the out-
put plate of V9B, or in the DC
supply to the plate circuit of V9A.
Checking at the arm of height con-
trol R5, I found adequate boost
voltage, and the plate voltage of 75
volts was well within the allowable
tolerance. Next, 1 checked the tube
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NOW THERE ARE

JACKSON

DYNAMIC® TUBE
TESTERS

DYNAMIC

OUTPUT
658

Checks receiving tubes, voltage regulators, eye
tubes. Shows heater continuity without warm-
up. Reads heater current. Provides both shorts
test and grid leakage test. Has 231 heater
voltage combinations. An outstanding profes-
sional tube tester. $189.95

NEW
Low
COST
DYNAMIC
598

Provides convenient lever switching and time-
proved Jackson Dynamic test principle. Has
variable plate voltage and load controls. Shorts
test has variable sensitivity to 2 megohms.
Convenient roll chart and grouped tube socket
sub-assembly. $89.95

WORLD
FAMOUS
DYNAMIC

648R

Features super-rapid sequence switching. The
set-up time is less than the warm-up time of
the tube. Twenty-three separate heater volt-
ages. Line voltage control indicates actual line
voltage. Famous for dependability the world
over. $129.95

POWER CHART ACCESSORY
Here's a new addition! The Jackson Power Roll
Chart—available in all three tube testers for
those who require the extra, Roll the chart from

one end to the other in less than 25 seconds
with the touch of a finger. $20.00 net

SEE YOUR DISTRIBUTOR OR WRITE FOR LITERATURE.

THE JA
ELECTRICAL
INSTRUMENT
COMPANY

16-18 SOUTH PATTERSON BLVD.
DAYTON 2, OHID
In Canada: The Canadian Marconi Company
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(a new one) in a reliable tube
checker and found adequate Gm
and no interelement leakage. Now
there was only one promising sus-
pect left, and that was the vertical
hold control (Fig. 8). I unsoldered
both R64 and R65 and checked the
control with an ohmmeter. Instead
of the rated value of 2 megohms, the
control had risen to more than 2.5
megohms and apparently was head-
ed even higher.

Now, this may not seem like much
of a change, but remember that the
value of the control was measured
when it was cold. I suspect that as
the set warmed up, the small current
through the control further increased
its value and changed the triggering
time of the multivibrator. It could
have been that the old vertical multi-
vibrator tube had a grid-to-cathode
short which damaged the hold con-
trol (since it returned directly to
ground in the modified circuit). At
any rate, the control was the un-
derlying cause that undoubtedly
prompted replacement of the various
grid and plate components of V9.

Note the small difference between
the waveforms of Figs. 6 and 9.
Other than being a little sharper and
cleaner, the “afters” are essentially
the same in shape and amplitude as
the “befores.” On the other hand,
there’s a more noticeable difference
between the waveforms of Figs. 7
and 10. The cathode waveform is
about the same; however, the plate
waveform not only became sharper
and better formed, but also changed
its DC level. The moral to this story
is that there are times when you
have to keep digging until you’ve lo-
cated whatever has been causing the
fault. In borderline cases like this,
I’ve sometimes been forced to check
every capacitor and resistor in the
circuit until T found the offender.
Remember, however, that you must
first localize the difficulty to a single
circuit, so you won’t spend needless
time on sections that are in good
working order. This is why the
shapes and amplitudes of waveforms
are so important.

You must be sure there is no clip-
ping or amplitude loss of the incom-
ing sync information before tackling
the oscillator. Thereafter, it’s simply
a question of locating the defective
component or components by stand-
ard voltage, resistance, and capaci-
tance checks. A

—__
Fig. 7. Multivibrator plate and cathode
signals before repairs were completed.

I o

Fig. 8. No more devil horns for this di-
lemma. “IT” was a bad hold control.

(A) Input of integrator.

(B) Output of integrator.

(D) Simultaneous display.
Fig. 9. Signal waveforms at the multivi-
brator input after repairs were made.

Fig. 10. Multivibrator plate and cath-
ode signals after repairs were made.




TREND OF MEDIAN POWER-LINE VOLTAGE,

ALL AREAS, U.S.A.

130v

125v

120v

115v

110v

FORMERLY NOW

Built to Withstand Increased Line Voltages!

G-E Service-Designed 6BQ7-A and 6BZ7 Have Heavy-Duty Cathodes
and Heaters That Safeguard TV-Tuner Performance!

(Grid emission from ever-higher line volt-
ages? Not in General Electric’s (BQ7-A
and 6BZ7, with their new low-sublimation
cathodes that give off far less contaminating
material. Heater-cathode shorts? Virtually
none, because 6BQ7-A and 6BZ7 heaters,
series-connected, have wire which is twice
as thick as old-style heaters. The heavy wire
holds its shape and does not bend.

Install these Service-Designed twin triodes
in sets old and new, without high-line-
voltage worries! You'll banish customer
complaints of snow, of no picture. And
callbacks will be less, because tube life is
. and profitable. See
Distributor

Diviston,

long. Volume types . .
G-E

Electronic Components

your tube distributor’
Sales,

General Electric Company, Owensboro, Ky.

Progress Is Qur Most Important Prodvct
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NEWEST
BEST BUYS FR[]M

b

J@ rlpple ,
f at full load
is only

0.005°
i\ AR

with new

Model 1020
POWER &

BIAS SUPPLY
(Pat. Pend.)

FOR

TRANSISTORIZED EQUIPMENT
Wired $27.95 Kit $19.95

o Checks All transistor radios.

o includes power transformer, full-wave silicon
diode rectifier circuit, electrolytic capacitor in-
put filter followed by a two-power transistor
{(2-2N256) cascaded filter Tircuit providing ex-
traordinary ripple rejection.

¢ output voltage: 0-30 VDC continuously variahle,
monitored by dual-range voltmeter (0-6, 0-30
vDC).

o continuous output current capacity: 150 ma
@ 0-12 V; 200 ma @ 12-24 V; 300 ma @
24-30 V.

o 0.5A fuse protects against short circuit.

e comparable in purity of output and in voltage
& current capacity to transistorized supplies
selling for several hundred dollars.

o ideal for laboratory, development & service
work on transistors & transistorized equipment.

o rugged grey wrinkle steel case 57 x 4" x 5V2”.

SERIES /PARALLEL
R-C COMBINATION

BOX #1140
Wired $19.95
Kit $13.95

Exclusive with
EIC0-—-1350 possi-
ble combinations!
Switching facili-
ties permit sefec-
tion of any resist-
ance or capacitance alone, or 1350 combinations
of same in series or parailel. Standard EIA resist-
ance values (IW)} from 15 ohms to 10 megs in dec.
ade multiples of 15, 22, 33, 47, 68, 100; standard
EIA capacitance values (most 600V) from 0.0001
to 0.22 mfd. All 10% accuracy. Open & short cir-
cuit positions provided. Convenient jack- top bind-
ing posts. Compact: 6Va” h, 512" w, 2% d

FAST
TUBE & CRT
FILAMENT
TESTER #612
Wired $5.95
Kit $3.95
Includes batteries

Fast filament checking of series string & all other
TV & radio tubes (9-pin, octal, loctal, 7-pin); 14-
pin, 12-pin, 8-pin CRTs; bayonet & screw-type piiot
lamps; cartridge fuses. Just plug tube into tester
socket, observe indicator lamp—no fiddling with
controls or switches. Self-powered for convenience
& safety. 7-pin & 9-pin miniature tube pin straight-
eners provided. Compact: 6Ya” h, 33" w, 2” d.

Compare these best buys at your neighborhood
EICO distributor, For free calalog on t)
models of EICO test instruments hi-fi &
hamn gear, write 10 Dept. PF-10

EIEH w Elecironic Instrumenmt Co., Ine.

313-00 Merthern Ebutﬂluﬂ
N.T.
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Unbiased

The vertical linearity is in poor shape
on an Emerson Chassis 120123-B. The
bottom of the raster looks about normal,
but the top is stretched so far that the
test pattern looks like an egg standing
on end. Checking with a VTVM, I found
only -2 volts on the grid of vertical out-
put tube V12 instead of the normal -6
volts. When 1 started hunting for the lost
voltage, I found readings of +7 and +6
volts at pins 8 and 7 of the first video
amplifier tube V7B. PHOTOFACT Set 109,
Folder 3 calls for -1.5 and -1.9 volts
at these pins. Are the PHOTOFACT read-
ings correct? The circuit of V7B looks
as if it would normally operate with
slight positive voltages on the grid and
cathode.

LES EASTEP
Springfield, IlI.

You were hot on the trail of the de-
fect when you measured the voltages on
V7B, but vou were probably misled by
the polarity markings on C6. The top
plate of this capacitor is positive with re-
spect to the bottom plate, but not with
respect to ground. The vertical output and

f:‘finswsns YOUR SERVICE PROBLEMS

>

video amplifier stuges, as well as the
audio output tube, receive their bias
voltage from a B- power supply which
operates independently of the B+ rec-
tifier. Since this circuit is not labeled as
such on the schematic, and is seldom
Seen in newer receivers, you probably
didn’t recognize it.

Failure of the B- rectifier M1 or its
related filter components would remove
the negative bias voltage from the above-
mentioned stages. Since the AGC sys-
tem is also tied into the B- network, be
on the lookout for any defect which
might neutralize B- by placing a positive
voltage on the AGC line.

Mice?

When a General Flectric Model 17T15
is turned off for a few seconds and then
switched back on, the raster takes 10-15
seconds to expand all the way into the
corners of the screen. It has a scalloped
appearance at first, and the light gradu-
ally “crawls” out to fill the corners.

A. L. PAYNE
Arlington, Texas
Under some conditions, a negative elec-
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trostatic charge is produced on the in-
ternal aquadag coating of the picture tube
by the collapse of high voltage when the
set is turned off. If this charge is still
present when the receiver is turned on
again, the electron beam will be repelled
as it tries to approach the edges of the
screen; thus, you will see scalloped cor-
ners in the raster. This effect is not seri-
ous, since the charge is harmlessly dis-
sipated by operation of the high-voltage
rectifier within a short time.

Poor contact between the outer aqua-
dag coating and the CRT grounding
spring has been known to cause this
symptom. You might try repositioning
the spring or “repainting” any defective
spots in the coating. If the scalloped ef-
fect persists, you might consider the pos-
sibility that some of the internal aquadag
coating has flaked off and left certain
areas isolated from the high-voltage sup-
ply. A negative charge would tend to
remain on such isolated areas for a long
time after the set is turned off. The latter
condition could be cured only by replac-
ing the CRT, but a tube old enough to
develop this defect is probably ready for
replacement anyway.

New Scene—No Sync

1 have an RCA Chassis KCS83 which
loses horizontal sync only on commer-
cials or on camera changes at the studio.
Somewhere in PF REPORTER, as I recall,
there is an article on this subject; but 1
can’t find it. Can you help me out?

G. H. RAYBORN
Nocatee, Fla.

You are probably referring to an item
in. this column in the September, 1958
issue. That hint would not be of any
direct help to you, since it referred to
multivibrators instead of the pulse-width
type of circuit employed in your set.

The most likely cause of unstable
sync in an RCA receiver is misalign-
ment of the horizontal frequency, wave-
form, and locking-range adjustments.
Try going through a realignment of the
sweep section before getting involved
too deeply in other circuit tests. If this
touch-up doesn’t help the situation, one
of the following faults may exist:

1. The natural frequency of the oscil-
lator could be far enough from 15,750
cps to be almost at one end of the AFC
control range. One symptom of this con-
dition would be an excessively high or
low cathode voltuge on the AFC tube.
The most probable cause would be an
off-value or defective component in the
oscillator grid circuit.

Proved best in
fest after test/!

MIRACLE ANTERNA with MIRACLE REFLECTOR SYSTEN
HAS TET TO WEET 115 PEER TN TV ANTENRAS!

" I

HERE’S HOW TESTS WERE MADE...DO THE SAME
AND CONVINCINGLY PROVE TO YOURSELF THAT
THERE 1S NO ANTENNA THE EQUAL OF MIRACLE

Select location of tests in any tough reception area. Place any
TEST competitive “‘in-line’” Yagi antenna on mast and point directly to
No. 1 desired station. Take reading and lower antenna as quickly as pos-
sible so as to assure same signal strength for all three tests.

Add Miracle Reflector to same competitive Yagi, raise on mast, point
TEST directly to same station, take reading . . . and you'll be immensely
No. 2 pleased with its improved performance. The Miracle Reflector makes
any “in-line’’” Yagi a better antenna.

Now, lower Yagi and raise Miracle Antenna with Miracle Reflector
System on mast. Point directly to same station and again take reading.
TEST You'll find that the Miracle with its amazing reflector, plus tuned ele-
ments gives you a receiving combination that has no equal among
No. 3 present day antennas. We invite YOU to make all three tests. ..
why not do it at once and forever be convinced of Miracle superiority.
Write, wire or phone collect today!
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“LOOK, BUSTER! . .. WHY DONT You

GET OFF THAT BEADS AND TRINKETS
KICK AND BRING US SOME

WEBSTER STEREO-CERAMICSY

Aborigines, audiophiles — everyone would be demanding Websters
if they knew these Stereo-Ceramics play those cherished 78’s,
standard LP’s and new stereo disks with an extra measure of high
quality reproduction. So tell 'em and install ’em every chanqe you
get. And be sure you carry a good stock of all Stereo-Ceramics on
hand — load up your service kit, too. .

Extra profits for you in stereo conversion — check the “Service
Center” at your jobber.
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MC-2 78 rpm single
needle — Frequency
response, 30 - 15,000;
Qutput, 0.5V;
Compliance, 2x10 cm/
dyne; Stylus, 3 mil
sapphire. $7.50*

SC-3D Stereo turn-under —
Frequency response,
30-15,000; Output, 0.5V;
Compliance, 2x10 em/dyne;
Channel separation, 20 db;
Stylus, .7 mil diamond,

3 mil sapphire. $21.00*

SC-2D Stereo single needle
— Frequency response,
30-15,000; Output, 0.5V;
Compliance, 2x10 em/dyne;
Channel separation, 20 db;
Stylus, .7 mil diamond.
$18.50*

*List price complete with bracket — standard discounts apply

ELECTRONICS DIVISION

WEBSTER ELECTRIC

our RACINE -WiS
th year
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2. The AFC stage itself could be de-
fective. A thorough check of voltages,
waveforms, and resistances would prob-
ably be necessary to uncover the exact
source of the trouble.

3. The AFC input signals might be
faulty. This idea could be either proved
or disproved by examining the shape and
amplitude of the AFC grid waveform
with a scope, and then proceeding to a
study of the oscillator plate and sync-
amplifier stages if necessary.

This Doubler Is Full-Wave

I'm having trouble understanding the
operation of the low-voltage power sup-
ply in the Truetone Model 2D2312A.
Although | can tell it's some kind of
voltage doubler, I'm wondering  how
much it differs from the circuit which
has an input capacitor wired between
the fusible resistor and the junction of
the two rectifiers.

Epwarp J. GoMEz
St. Bernard, La.

The circuit in question is a full-wave
doubler. This arrangement, which has
not been too widely used in TV power
supplies, is definitely different from the
common half-wave voltage doubler; how-
ever, its operation is not difficuli to
understand. Here is a brief account of
the action which occurs when AC line
voltage is fed to the circuit:

On the first half-cycle of AC input,
when the upper prong of the line plug is
negative with respect to the lower one,
M2 conducts. AC current passes through
the fusible resistor, down through M2
to ground, and back up through CI 1o
the other side of the line. As a result,
C1 is left charged (in the polarity shown)
to almost the peak value of the line
voltage. On the next half-cycle of AC,
current enters through the lower prong
of the line plug, passes up through C2,
proceeds through M1 (which conducts at
this time), and returns through the fus-
ible resistor to the AC line. This second
half-cycle of operation charges C2 to
nearly the peak value of the line voltage.
The charges on .Cl and C2 are main-
tained by alternate conduction of the
rectifiers on following cvcles of AC, and
an output voltage is tapped off across the
charged capacitors in series. Under no-
load conditions, the output of the cir-
cuit is about 300 volts; with load, it de-
clines to as low as 225 volts.

Full-wave doubler circuits frequently
include a transformer benween the AC
line and the rectifiers. Besides isolating
the AC line from chassis ground, this
transformer usually provides a slight
step-up which results in a higher DC
output voltage.

SW ON
VOLUME
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235v
SOURCE

SOURCE




Shielded Power Supply
Cables

= 0=

Plastic Microphone Cables

e

Shielded Interconnecting
Cables

Strain Gauge Cables

Studio & Closed Circuit
Camera Cables

Nk By oy
Broadcast Avdio Cables

o

Sound System
Cables

TV Eye Camera
Cable

SSSa

Portable Cordage

Here is just part of the
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Call System Cables @ SRS
Industrial Ll

RG/U Transmission
Line Cables /

Low Impedance
Lines

Special Sound Cables

Intercom Cables

T

Test Prod Wires

PA System Cables

Community TV
Antenng Cables

Sound & Alarm
System Cables

——

Avudio Cables

Unpaired
Intercom Cables

Multiple Pair
Cables

PERMOHM® Lead-in

CELLULINE® Lead-in Cable

Community TV Antenna
Cable

Pnono Pick-Up
Arm Wires

Stereo Wires

Eiiragn

Grid Wires

Hi-Fi Connecting
Cable

Control
Cables

Individvally
Shielded Intercom
Cables

Rubber Microphone Cables

R R |
Hook-Up Wires

Lamp Cordage

MIL-SPEC WIRES

e e
TEFLON* Wires

* DuPont trademark

WORLD'S MOST COMPLETE LINE
of Electronic Wire and Cable!

o automotive replacement wire and cable e aircraft wire o electrical household replacement cords

WIREMAKER FOR INDU
SINCE 1902
CHICAGO

magnet wire ¢ lead wire o power supply cords e cord sets e portable cordage ¢ electronic wire

Electronic and Electrical

Available from Stock
One Wire Source for Everything
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for tw tubes

The tube types listed on this page
should account for well over 90% of
your tube stock requirements. To keep
the chart down to a manageable size,
nearly 100 of the rarest type numbers
have been omitted; however, we will keep
you informed on these rare types and
where they are found. Look for this in-
formation in Previews of New Sets, and
also in special coverages like the article
“Keeping Posted on TV Tubes” in the
June, 1959 issue.

Two columns of figures are listed

along with the type numbers in the chart.
The first column is purely a matter of
the meaning of the

statistics. Here’s

TUBE USE PER CADDY  TUBE
TYPE 1,000 STOCK  TYPE
1AX2 1 1 5CZ5
1B36GT 38 6 SEA8/5U8
1636T 4 1 56

1J3 20 1 518

1K3 1 1 5U4GB
152A/DY87 1 1 5U8

V2 1 1 5v3
1X2A/-B 9 4 5x8
2BN4 20 1 5Y36T
2CY5 2 1 6AB4
3A3 11 6ACT
3AL5 ] 1 6AF3
3AU6 4 2 6AGS
3BCS 1 1 6AG7
3BN6 3 2 6AHAGT
3BU8 3 9 6AH6
3BZ6 15 4 6AKS
3CB6 N3 6ALS
3CS6 2 2 O6AMB/-A*
*3CY5 1 1 6AN8/-A*
3DK6 1 1 6AQ5/-A*
3DT6 4 2 6ARS
4BC8 2 2 6ASS
4BQ7A 2 2 6AS8
*4BU8 1 1 6AT6
*4B76 11 6AT8/-A"
*4CB6 1 1 6AU4GTA
*4C56 1 1 6AUG/A
*4DTé 1 1 6AUS
5AMS 2 1 6AV5GA
5ANS 11 6AVE
5AQ5 2 6AWSA
5A54 1 1 6AX4GTA
5ATS 2 1 6AX56T
588 1 1 6BA6
5BK7A 1 1 6BA8A
5BR8 1 1 6BCS
5068 3 2 6BC8
5CL8 2 1 6BE6
5CQ8 1 1 6BG6GA

USE PER CADDY  TUBE
1,000 STOCK TYPE

figures: If you took a cross-section samp-
ling of 1,000 tubes from all TV sets now
in service, you could expect to find the
stated number of tubes of each type in
this sample. (To avoid omitiing many
types which are only moderately popular,
we have listed a figure “1” for each type
with a usage frequency of at least once
per 2,000 sockets.)

This column of figures, as it stands, is
naturally not a suggestion to stock the
exact number of tubes listed. The statis-
tics should be combined with your own
experience to produce information tailor-
made to your own nceds. Here are three
factors to be considered:

USE PER CADDY TUBE
1,000 STOCK TYPE

1. Relatively high failure rate of cer-
tain types such as cascode RF amplifiers
and power output tubes.

2. Specialization in certain makes of
sets. such as regional brands. (As a na-
tional publication. PF REPORTER neces-
sarily gives nationwide averages based
on all brands of receivers.)

3. Average age of those sets which
contain & particular tube type.

The second column of figures marked
“Caddy Stock” is a suggested siock of
350 tubes to be carried on home calls—
either in two medium-size caddies or
one “king-size” caddy. This list attempts
to strike a balance between having
enough different types and having a suf-
ficient stock of widely-used types to meet
most contingencies.

Keep yourself informed of trends to-
ward increased or decreased use of
various tube types. This is easy to do by
comparing the current Siock Guide with
previous editions, which appear in the
April and October issues.

Note: *indicates a 450-mu series-
siring tube.

USE PER CADDY  TUBE
1,000 STOCK TYPE

USE PER CADDY
1,000 STOCK

1 1 6BH8 2 1 6cY7 1 1 *9AU7 1 1]
1 1 6BKS 2 1 6CZ5 2 1 9BR7 1 1
1 1 6BK7A/-B* 7 2 6DA4 1 1 10DE7 2 l
2 1 6BL7GT 4 2 6DB5 1 1 12AF3 1 1
38 6 6BN4 2 1 6DE6 4 1 12AT7 7 4
6 3 6BN6 7 2 6DE7 1 1 12AU7/-A 24 6
1 1 6BN8 1 1 6DG6GT 1 1 12AV5GA 1 1
1 1 6BQ5/EL84 1 1 6DK6 1 1 124v7 1 ]
2 2 6BQ6GT/-B 14 3 6DN7 1 1 12AX4GTA 8 3
1 1 6BQ7A 131 5 6DQ6A 9 4 12AX7/ECC83 4 = 2
3 1  6BR8A 1 1 6DS5 1 1 124274 1 l
1 1 6BS8 1 1 6DTS 1 1 12B4A l 1
4 2 6BUS 3 1 6DT6 4 2 12BH7/A 0 3
1 1 6BWS 1 1 *6EA8/6UBA 2 1 12BKS 1 1
20 1 6BX76GT 1 1 6EB8 1 1 12BQ6GTB 1 1
4 2 6BY6 3 2 6EMS 1 1 12BR7 1 1
2 2 6BY8 1 1 6ERS 1 1 12BY7/-A 1 3
44 4 6BZ6 13 4 6EW6 1 1 12C5/-CU5 30
4. 1 6B27 3 2 6FV6 1 1 12CAS 2 1
5 2 6c4 5 2 6J5 2 1 12CU6 1 1
18° 4 6CB6/-A 94 9 6J6 16 4 1204 2 1
1 1 6CD6GA 2 2 6K6GT 5 2 12DB5 2 1
2 1 6CF6 3 1 654A 1 1 12DQ6A 8 4
1 1 667 25 6 6SL7GT 1 1 12DQ7 1 1
2 1 60G8/-A* 3 2 6SN7GTB 48 8 12DT5 1 1
2 2 6CH8 1 1 65Q7 2 1 12L66T 3
6 2 6CK4 1 1 678 1M 3 12R5 1 1
72 6 6CL6 2 1 6U8/-A* 16 6 12SN7GTA 2 e
3 2 6CL8/-A* 1 1 6V3A 1 1 12W6GT 1 I
2. 2 6CM6 1 1 6V6GT/-A* 1 3 *13DE7 1 1
N 3 6CM7 4 2 6W4GT 13 2 *17D4A 1 1
12 4 6CN7 2 1 6W6GT 8 2 *17DQ6A 1 1
15 6 *6CQ8 3 1 6x8 6 2 19AU4GTA 3 2
1 1 6CS6 3. 2 6Y66 1 1 25AV5GA 1 1
5 2 6CS7 1 1 7AU7 3 2 25AX4GT 1 1
2 2 6CUS 1 1 *8AWSA 1 1 25BQ6GTB/
4 2 6CU6 2 4 8BQ5/XL84 1 1 U6 3
2. 2 *6CU8 1 1 *8CG7 1 1 25CD6GB 1 1
4. 2 6Cx8 1 1 8CX8 1 1 25DN6 1 1
3 2 6CY5 1 1 8EB8 1 1 25L6GT 3 .
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SAVE THE TIME

Make Twice The Profit! & sl

THIS EASY

SIGNAL INJECTION
POINT-TO-POINT
DIRECT VIEWING

%4

’ TELRVISION
V- ANALYST

moas veve [

Solve Rough Sweep Output Problems

M NEW Model A107

6 DYNA-SWEEP
ﬁ '~'-:’ & CIRCUIT ANALYZER
6;

Cracum anaLvzem

E @ ol Saves many hours of service work.

Provides vertical and horizontal

check out every stage in the sync
and sweep sections of a televison

sync and driving pulses that enable
@' @ you more easily and quickly to

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. Includes unique
high-voltage indication. Eliminates trial and error replacements.

Model A107 Dyna-Sweep. Companion unit for use only with
B&K Model 1075 Television Analyst for driving source.
Net, $49.95

Model 1070 Dyna-Sweep. Same as Model A107 but has
its own horizontal and vertical driving pulse, and is used inde-
pendently of the Model 1075, Net, $69.95

K,

\ Trouble-Shooting

MODEL 1075

TELEVISION
ANALYST

New Technique Makes TV Servicing
Easier, Faster, More Profitable

Thousands of service technicians already save
thousands of hours every day with the amazing
B&K TELEVISION ANALYST. Enables you to inject
your own TV signal at any point and watch the
resulting test pattern on the picture tube itself.
Makes it quick and easy to isolate, pin-point, and
correct TV trouble in any stage throughout the
video, audio, r.f., i.f., sync, and sweep sections of
black & white and color television sets—ircluding
intermittents. Makes external scope or wave-form
interpretation unnecessary. Enables any serviceman
to cut servicing time in half, service more TV sets
in less time, really satisfy more customers, and
make more money. Color generator provides
both rainbow pattern and color bars.

MODEL 1075 TELEVISION ANALYST. Complete with standard
test pattern, white dot, white line, and color-bar $ 95
slide transparencies, and one clear dcetate. Net, 2 59

See your B&K Distributor or Write for Bulletin §T24-R

BaK MANUFACTURING CO.
3726 N. Southport Ave. ¢ Chicago 13, lllinois

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U:S.A.
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GET BEHIND THE

SYLVANIA

*2.Combinatio

America’s biggest magazines deliver
this business-building offer to over
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Look for this ad in these leading
national magazines.

PF REPORTER/October, 1959

100 million readers!

On June 20th Sylvania launched the dramatic
combination coupon offer appearing in Amer-
ica’s biggest weekly magazine, TV Guide, and
America’s biggest monthly magazine, Reader’s
Drgest—plus Sunday and Parade newspaper
supplement magazines.

Your Service shares the spotlight with top-
quality Sylvania picture tubes and receiv-
ing tubes in a three-point program to make
your customer’s old TV set better than when
it was new.

Month after month, more set owners will
be saving the $2.00 coupon. Many will attach
it to the back of their TV set so it’s there for
you to see.

You can identify yourself with this program
by featuring Silver Screen 85 and Sylvania
receiving tubes. Get behind the biggest, most
practical, business-building offer ever made
to the Service industry.
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Sells your service and Sylvania
receiving tubes in combination with
every Silver Screen 85 you install

Here's an action-packed offer that can add an
average of $3.00 to $6.00 in receiving tube
business every time you install a Silver Sereen
85 picture tube.

Sylvania urges your customers to have
their receiving tubes checked to make sure
they get full performance from their new
Silver Screen 85. And, to emphasize the im-
portance of replacing weak tubes, Sylvania
offers to pay $2.00 toward the cost of Sylvania
receiving tubes installed in combination with
a Silver Screen 85.

Your customers mail the $2.00 certificate
directly to Sylvania with the picture-tube
warranty card and receiving-tube carton end.
Nothing for you to sign or send.

Stock up on Sylvania. Be prepared for
greater-than-ever consumer demand for
America’s Number One picture tube and
recelving tubes.

Subsidiary of ;
GENERAL TELEPHONE & ELECTEONICS 4
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! The Sylvania coupon
L taped to your customer’s
TV set means more receiving
tube business and greater
| picture tube profits for you.




MORE

OF EVERYTHING
YOU WANT IN A

TUBE and
TRANSISTOR
CHECKER

. Electronamic® Tube Performance Checker
Comprehensive Transistor Checker

. Complete Crystal Diode Tester

CR Tube Beam Current Tester

Functional VR Tube Tester

. Direct Reading Gas Tester

. plus Free Tube and Transistor
Tes' Data Subscription Service for one full year!

Sty

IIIAT

A PRICE THAT
MAKES SENSE

THE

PRECISION

MODEL 10-60

1. Positive, all-inclusive tube performance testing
. not limited to mutual conductance alone.

2, w:despread Icaoranges cover all types of
transistors —low, medium and high power
n-p-n and p-n-p types.

3. Crystal diode tests: 22 selected DC voltages
for forward and reverse current tests.

4. Cathode ray tubes tested for true beam current.

5. Tests voltage regulator tubes for regulation
at manufacturer’s specified current limits.

6. Special gas test circuit indicates troublesome
gas content directly on sensitive 512" meter.

Mode! 10-60: Compliete with 5 window
hi-speed geared roller chart unit and
technical manual....Net Price $195.00

Model 10-40: Physically and electrically
similar to the Model 10-60 but without
transistor and crystal diode testing.
facilities........... Net Price $149.50

p Avallable and on display at leading electronic parls
distributors. Write for complete PRECISION catalog.

) PRECISION Test Equipment carries a full year warranty!

' ‘7031 8ati S, Slondals 27, L. 1, W, Y,
'Eup-:lrt: 458 Broadway, Mew York 13
== Ganaia: Atlas Ratlo Corg., Toronto 19
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WHY
TEST
TUBES

Ry

" ) QUICKER SERVICING

IN THE HOME?

The question, “Why test tubes in
the home?” was unresolved in my
own mind until I had spent several
weeks using a tube tester on home
service calls. This article is a result
of the experiences I had during this
test period.

In my opinion, all service calls
should be made according to a three-
step plan. The first involves care-
fully questioning the customer about
the failure and the exact nature of
the complaint. A lot of helpful in-
formation can be obtained by so do-
ing, especially if you make it a prac-
tice to carefully analyze the com-
ments made by the customer. The
second step is to apply power (un-
less the customer’s comments dic-
tate otherwise) and note the effect
on the trouble symptoms when ad-
justing the various controls associa-
ted with the “afflicted” section of
the set. Armed with this information,
I now either check or make substitu-
tions for the tubes in the malfunc-
tioning circuit.

When to Check and
When to Substitute

Tests of certain tube types will
not always yield conclusive results.
For instance, some power rectifiers
are required to pass 250 ma or more
in normal service, and, if the tester
checks them with a load of 100 ma
or less, any such test is inconclusive.
Likewise, horizontal-output and
damper tubes are required to oper-
ate under high-pulse voltage condi-
tions, and few testers generate these
pulse voltages. For these reasons, I
prefer to check suspected power rec-

by Calvin C. Young Jr.

tifiers, dampers, power amplifiers,
and high-voltage rectifiers by substi-
tution—even when my tester gives
them a clean bill of health.

If a trouble symptom points to a
possible defect in the video, audio or
sync portions of a TV receiver (and
this includes the tuner and IF sec-
tions), a good tube tester is most
helpful. Tube substitution usually
proves to be more time-consuming
than running tests. If the tester is of
the multiple-socket type, it is possi-
ble to check ali of the aforemen-
tioned tubes in a very short time.

How to Test Tubes

Tube testing in the home can be
helpful only if the tubes are tested
correctly. In fact, failure to do a
complete job of testing (and accur-
ately evaluate the resuits) will lose
time instead of saving it. For in-
stance, a value test alone is of almost
no benefit. Shorts, leakage and gas
are the most troublesome defects;
therefore, prime requisites in any
tube tester are provisions for sensi-
tive shorts-leakage tests and accur-
ate gas-content checks.

Tube testing in the home should
be performed according to the fol-
lowing sequence (and this is in order
of importance):

Shorts

Interelement leakage
Gas content

Gm or emission

. Loose elements

The test for the last condition
should be made during the value
test. If the tube is tapped with a pen-

RN



HEAR PAGING

Clearer...Easier
SAVE MONEY, TOO/!

advanced engineering assures

CLEARER COVERAGE with FEWER SPEAKERS
...improves efficiency...reduces listener fatigue

Every installation further proves the efficiency, utility,
and economy of E-vV sound projectors. Messages become
easier to understand without listener fatigue. At the
same time, you save cost by using fewer speakers for
proper coverage of the listening area. Wherever paging
isrequired, get the benefit of natural voice reproduction.

Nodel 847

Choose the Type Designed to Meet Your Paging Needs

WIDEST DISPERSION. Exclusive cpp dual-diffraction
design* gives uniform, wide angle coverage at all fre-.
quencies . . . no dead spots, no hot spots. Exclusive E-v
compound horn reduces compression distortion to as
low as 2% at full power —thus assuring minimum listener
fatigue at any sound level. High efficiency performance
cuts the need for costly high power amplifiers.

CONCENTRATED COVERAGE. E-v newly designed
reentrant projector provides highest intelligibility at
lowest cost where sound must be concentrated. Handles
twice the power of conventional speakers, for greater
penetration.

Model B47 25-watt CDP. Has two coaxially-mounted horns work-
ing from opposite sides of a single diaphragm. Special edgewise-wound voice
coil provides 18% greater efficiency. Wide-range response: 250-10,000 cps.
Sound pressure level: 114 db. Dispersion: 60° x 120°, Imp.: 16 ohms. Inde-
structible fiberglass horn. Size: 113" x 734" x 104" deep. Net wt. 6)4 lbs.
List Price, $346.33
Model B47-45 CDP with 45-ohm voice coil for intercom applications.
List Price, $47.83

Model Ba44 30-watt Reentrant. Diecast aluminum horn, with re-
movable driver, and universal mounting bracket. Designed for easy servicing
with field-replaceable voice coil. Wide-range response: 250-10,000 cps.
Dispersion: 90°. Sound pressure level: 120 db. imp.: 8 ohms. Size: 9%"
diam, x 84" deep. Net wt. 5 Ibs. 10 oz. . . List Price, $34.50

Model Ba44-45 Reentrant with 45-ohm voice coil for intercom use.
List Price, $36.00

Model 844

(Sound pressure level measured at 4 ft. on axis from 500 to 1500 cps with full rated input.)

E-V sound projectors are extra-rugged for long-life service indoors or out-
doors. They are weatherproof, blastproof, splashproof. Actual comparison
on the job proves their superiority.

*Design Patent 169,904
Write for Bulletin 258A to Dept. 109-R

. ® o
- %%1:;

Other Popular Models in the Complete E-V Line

For large area sound reinforcement: Model 848 30-watt
CDP or Model 848LT 30-watt Long-Throw CDP, at
$75.00 list. For high-fidelity voice and music: the E-V
Musicaster at $80.00 list. Remember too, you get even
better sound when you choose an E-V high-fidelity pro-
fessional microphone from today’s most complete line.

ELECTRO-VOICE, INC. ¢ BUCHANAN, MICHIGAN

Musicaster



cil eraser, loose elements will be in-
dicated by an erratic movement of
the value indicator.

Evaluation of Test Results

After the tubes have been tested,
the next step is to evaluate the re-
sults and try to determine any con-
nections they might have with the
complaint. If, for instance, the
trouble symptom is 60-cps hum
modulation in the picture, and the
only defect found during the tube
test is a slightly weak tube, you
know it isn’t causing the trouble.

However, if the test revealed that
one of the video [F tubes had in-
ternal leakage, you could logically
assume it was the source of the
trouble.

When using a tube tester as a
troubleshooting assistant, the best
procedure is to replace all tubes that
fail to check good. If the set then
operates normally, tubes that tested
okay except for being slightly weak
could be reinstalled if the customer
has indicated the repair should be
completed at the lowest possible
cost. However, make it a point to

All the outlets you need...
right where you want them

“4-FOOTER” KIT 52,95

Here is electrical convenience you've hoped for! It’s Electrostrip . . . so easy
and economical to install, you'll want it throughout your shop.

Ideal for multiple outlets in minimum space, the Electrostrip “4-Footer” elimi-
nates extension cords and “octopus” plugs. With just a twist of the wrist you
can move outlets to the spot they’re needed . . . anywhere along the strip.

A screwdriver is the only tool needed to install Electrostrip on walls, woodwork
or workbench. The “4-Footer” Kit comes complete with 3 twist-in receptacle
plugs, screws, and polarized connector. Electrostrip is safe, tested, proved—

listed by Underwriters’ Laboratories.

Ask your electrical supplier for Electrostrip “4-Footer” Kits . . . and help your-

self to real convenience!

/“}.l BULLDOG ELECTRIC PRODUCTS DIVISION
! fx ﬂ,‘ 1-T-E CIRCUIT BREAKER COMPANY
- S BOX 177 » DETROIT 32, MICHIGAN
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In Canada: 80 Clayson Rd,
Toronto 15, Ont. Export
Division: 13 East 40th St,
New York 16, N.Y.

indicate this on the job ticket, and
inform your customer that you can-
not guarantee performance of the
weak tubes. You should, of course,
guarantee all newly-installed tubes
and parts for the standard period.

Tubes which have interelement
leakage or gas are troublemakers
and should never be left in any set.
To do so is to invite a callback. A
slightly weak tube, on the other
hand, could conceivably operate for
years, but the decision of whether or
not to replace it should be left strict-
ly up to the customer (unless, of
course, its use has a noticeable de-
teriorating effect on receiver per-
formance). This places the responsi-
bility for future failures on the cus-
tomer, and eliminates the necessity
of making a free callback to replace
a tube that checked “doubtful” in
the first place.

In addition to the callback-insur-
ance feature, you’ll find an increase
in your tube sales per call. If this
causes worry about the increased
cost of your services, consider that it
also deters your customer from test-
ing and buying those same tubes at
a drug store. Chances are, he won’t
be tempted to test them even as
much as three months later if you
impress him with the accuracy and
completeness of your test procedure.
In the long run, the customer will
save money, and you will get more
of it.

Even more important than the
added sales feature is the customer
confidence you inspire by the thor-
oughness you display in completely
testing his receiver. This is espe-
cially true since tube testing and re-
placement may locate and cure
some minor defects the customer has
noticed, but either forgot to men-
tion or just wasn’t sure represented
trouble. For instance, you find a
leaky 6T8 and a gassy video IF
tube; replacements eliminate that
trace of audio buzz and the picture
bend that’s been troubling him for
a long time. This will always impress
him.

Still a third advantage of tube
testing is that it will locate troubles
caused by simultaneous defects in
more than one tube, thus resulting in
more prompt correction of such
troubles. I have encountered sets in
which AGC defects were cured only
after both tuner and all video IF






