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look to this sign of assurance!

The Distributor displaying this sign will AUTHOR I ZED
solve your tuner problems at a profit to you.
He has available the New Standard Tuner
Replacement Guide, including replacement parts
listings. This is the only Guide of its kind in the co I l
world. Covers all Standard tuners produced

through 1959. inciudes replacements for many TV TU N E R D I STR I B UTO R
tuners not produced by Standard.
He handles our 48-hour Factory Guaranteed

Repair Service and Trade-In Allowance
on unrepairable Standard tuners.

See This Authorized Distributor Today

standard kollsman
INDUSTRIES 1IN C. Formerly Standard Coil Products Co., Inc.

2085 N. HAWTHORNE AVENUE, MELROSE PARK, ILLINOIS

GUARANTEED repuacement TuMfR - FACTORY SERVICE — PARTS
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PRfof WS of new sets Qlun:

Motorola Model 19P1
Chassis TS-432

One of the outstanding models in
Motorola’s 1961 line is this 19” Astronaut
transistorized portable. The 114° CRT
used in this set (a 19AEP4) has a
special filament rating of 12.5 volts, 150
ma. All operational controls are top-
mounted, the channel selector and fine
tuning knobs tilting forward for easier
viewing. Height and linearity adjustments
are accessible through the hollow shafts
of the vertical and horizontal hold con-
trols.

Removal of the cabinet exposes the
clean-looking vertical chassis. The earliest
versions were equipped with 23 transis-
tors; however, horizontal output and B4
ﬁltermg circuits were changed to increase
the number to 25. Several “never-before-
heard-of” controls are employed in bias-
ing and regulating circuits; consult the
service data before attempting to make
any setup adjustments. Two adjustments,
AGC and vertical bias, are accessible
through two holes in the bottom of the
cabinet—these controls are hidden in the
photo by the battery rack. The 1S2A
high voltage rectifier is the only tube in
the set other than the CRT. NOTE: High
voltage should be checked with a meter;
arcing the anode lead to chassis may
damage the horizontal output transistors.

A full-wave silicon-rectifier power sup-
ply, used during AC operation, also
charges the battery for portable opera-
tion. This circuit uses transistors as filters
and voltage regulators, and its output
should be adjusted to provide 19.5 volts
at the test point with the set connected
to a 122-volt AC source. Both the AC
and battery supplies are fused. The heat
sinks shown in the photo merely slide
onto the transistor cases; be sure they are
in place before operating the set.

Most of the transistors are plug-in
units. Several sockets have four openings
and are wired to ground the transistor
shield through a fourth pin. An index
tab or paint dot is provided on both
three-and four-pin transistors to indicate
how the transistor is to be inserted in
the socket. When removing a transistor,
make a special point to note the position
of this tab or dot, since there are no
mechanical stops to prevent you from
incorrectly reinserting the unit.

The horizontal deflection circuits are
mounted on a side panel that doubles
as a heat sink. Since some of the sweep
transistor and diode mountings are dif-
ferent from those you are accustomed to,
we’ve pointed them out to help you find
your way around.
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WM . PREVIEWS of new sets

RCA Victor
Model 231-BE-627
Chassis KCS132ZH

You'll do well to read this preview
carefully, for it is applicable to 121
models and 33 chassis variations in
RCA’s 1961 line, and you're almost sure
to encounter one of these sets. The vast
majority of the models use the 23EP4,
110° tube with bonded safety shield
like this set, but models equipped with
the KCS131-series chassis use a 21DSP4
—a 90° tube. The New Vista emblem at-
tached to this set is reserved for chassis
containing the Nuwuvistor-equipped tuner.
Other variations include UHF provisions,
two different versions of remote control,
and AM-FM-stereo additions.

The general layout of the chassis is
roughly “U” shaped, conforming quite
closely with some previous designs. Most
of the circuitry is contained on the two . N X,
printed boards at the left—except the ; X ¢ . . \
horizontal output stage and low-voltage ! : - PRINTED 1
supply, which are conventionally-wired. Py B = 4 SYNCAND /

All setup controls are easily accessible, ' l T T &5 ; VERT S!ZE.‘¢ 4
once the rear cover is removed. o YL + CONTROLS

As mentioned, this chassis contains 1 Fiks l A I
RCA’s Nuvistor-equipped tuner — a - 2 S 7 H
marked departure in tuner design and T
tube basing. (For a full account of this
tuner, see “Advances in TV Tuners” in
the September issue of PF REPORTER.)
Other versions of the chassis use either
a turret tuner or a.standard RCA in-
cremental-switch type.

The printed-wiring detail follows the
same pattern established in earlier RCA
receivers. The contrast control is mounted
in a rather unusual manner, and is con-
nected by two couplings to the knob on
the front. Power for the tumer is pro-
vided through a plug-and-socket arrange-
ment at a junction of the printed boards.
The thermistor at the lower left is
connected in series with the AC line to
provide controlled tube warm-up; it’s
rated at 120 ohms cold. A printed com-
ponent combination including the sync
and vertical size controls also contains
two printed resistors associated with the
sync circuits, as does its three-control
counterpart used in some other chassis
this year.

Most of the circuit variations between
the KCS131 and 132 series are centered
in the horizontal deflection circuits, so
be sure you're following the correct serv-
ice data when confronted with trouble
in this section. Consistent with RCA’s
policy of previous years, the fusible re-
sistor is defined as a surge limiter and
rated at 3/10 amp. (It’s connected to pro-
vide sweep - circuit protection.) Two
lengths of #28 wire, located beneath the v
chassis, are used for filament protection. [
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Trav-Ler Model 23MT6055
Chassis 1150-80

This early 1961 Trav-Ler table model
is equipped with a 23GP4 CRT with
bonded safety shield. Two very similar
chassis, the 1150-89 and 1156-89, use a
17DTP4. All are 110° versions with only
minor electrical variations. Side-mounted
controls are common to all the models,
and provide channel selection, on-off-vol-
ume, contrast, and vertical hold. The last
two have hollow shafts for access to the
vertical linearity and height adjustments.

Following the same general layout of
one of its 1960 predecessors, the 15-tube
chassis is one of the last series-filament
versions of the Trav-Ler line. (All later
designs use power transformers.) As in
its ‘60 counterpart, a Fireball tuner is
used, making the VHF oscillator adjust-
ments accessible from the rear of the set.
The AGC control of this chassis serves
as an adjustable grid-load resistor which
varies the amplitude of the input signal
fed to the grid of the 3BU8 keyer. All
of the rear-mounted controls are fitted
with phenolic tubing which protrudes
through the rear cover to permit ad-
justment and still maintain isolation from
the “hot” chassis.

The top shelf of the chassis is divided
sharply between the two-stage video IF
section to the left, and the video output,
sound IF, and 3DT6 audio detector cir-
cuits to the right. The pair of silicon
rectifiers serving the conventional half-
wave voltage-doubler circuit are directly
below the shelf on the vertical chassis
support, while the 5.6-ohm fusible re-
sistor protecting them plugs into a board
mounted on the shelf.

The left end of the base chassis con-
tains the combined vertical multivibrator
and output circuit, which uses one section
CHAZSIS of a 6CG7 and a 12DTS. The other
NUMBER 6CG7 section serves in a sync phase

: inverter circuit. On the extreme left of
the subchassis, the 1150-89 chassis used
in one of the 17” versions uses two
different electrolytic filters and omits the
surgistor. The latter is a thermal switch
that protects tube filaments during warm-
up.
The chassis used in any Trav-Ler
model can be identified by referring to
the number printed on the tube layout
chart glued to the side of the cabinet.
Above the high-voltage cage, the hori-
zontal output and damper stages are
mounted on a subchassis equipped with
shields to keep the heat away from the
remaining circuits.

IFIERS

-
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. CHASS IS —
Westinghouse NUMBER

Model H-K4410
Chassis V-2389-3

Using the largest chassis in the 1961
Westinghouse line, this 23”, 114° model
has a conventional safety glass secured
by three wood screws and a trim strip
along the top edge. VHF, UHF-VHF, and
remote-control versions are designated
by -1, -2, and -3 numbers associated with
the basic V-2389 chassis number.

The horizontal chassis, characterized
by two large, curved rails holding the
CRT, has surprisingly great width. Two
conventionally-wired end sections contain
the power supply and horizontal output
circuits, while one large printed board,
containing the rest of the circuitry, fills
the area between them. Height and
vertical-linearity adjustments are the only
rear-mounted controls on this 18-tube
chassis. A new adaptation of the con-
ventional width sleeve, in the form of a
piece of copper bonded into a phenolic
tab, is inserted between the yoke and
bottom side of the CRT neck. It’s held
in place by the yoke clamp, and must
retain its position along the bottom of
the neck.

The bottom side of the printed board
contains the See-Matric identification sys-
tem introduced by Westinghouse in their
1960 models. The horizontal frequency
and multivibrator trimmer adjustments
are directly below the CRT neck, just
in front of the partially shielded 6CG7
multivibrator.

In models equipped with power tuning,
plastic bars above and below the name-
plate provide bidirectional channel selec-
tion. Bass and treble switches are posi-
tioned at the bottom of the control panel,
next to the memory tuning knob — a
“do-it-yourself” fine tuning adjustment.
The PULL-ON REMOTE switch at the top
works in conjunction with the regular
off-on switch to turn on the 7-tube re-
mote receiver — a Supersonic unit
controlled by transistor-generated signals.

A 3%-amp, type-N line fuse protects
the power transformer, which has a 12-
volt center-tapped secondary for filament
power. The center tap is grounded, pro-
viding two 6-volt legs (each with its
own fuse wire). Three 12-volt tubes are
used in the chassis—a [2AX4GTB,
12DT5, and 12DQ6B. These are con-
nected in parallel across the entire 12- o B :
volt winding. A plug-in cable coming i - | 31/,_,:Mp
from the power supply feeds power to I - LINE
the tuning unit. These 1961 models have ! j g : . FUSE
the same programming adjustments as for 5
'60, With the cam for a certain channel
pushed in, the tuner skips that channel;
leaving the cam in the outer position
stops the tuner.

4 PF REPORTER/December, 1960



See PHOTOFACT Set 483, Folder 1

Mfr: General Electric Chassis No. U4
Card No: GE U4-7.

Section Affected: Pix and sound.

Symptoms: Loss of both picture and sound.

Cause: Video overloading as a result of shorted
AGC cathode-bypass capacitor.

What To Do: Replace C39 (800 mmf).

VIDEO SPEED SERVICING

éenmﬂé
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180K
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I ot 145V

Mfr: General Electric Chassis No. U4
Card No: GE U4-8 <
Section Affected: Sync; possibly also sound.

Symptoms: Unstable sync; horizontal phase
shift; possible audio buzz. Positive voltage
on control grid (pin 7) of 6BY6 sync
separator.

Cause: Leaky or shorted capacitor in sync-
separator grid circuit.

What To Do: Replace C56 (5000 mmf).

FROM lst VIDEO AMP
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Mfr: General Electric Chassis No. U4
Card No: GE U4-9
Section Affected: Sync and raster.

Symptoms: Insufficient height and poor verti-
cal sync.

Cause: Open capacitor in vertical sawtooth-
forming network.

What To Do: Replace C63 (.1 mfd).

PF REPORTER for December, 1960, Vol. 16 No. 12. PF REPORTER is published monthly by Howard W. Sams & Co., Inc.,
Indiana. Second-class postage paid at Indianapolis, Indiana. 1, 2 & 3 year subscription prices: U.S.A.,
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VIDEO SPEED SERVICING

See PHOTOFACT Set 483, Folder 1

Mfr: General Electric Chassis No. U4
Card No: GE U4-10
Section Affected: Pix and sound.

Symptoms: No pix; buzz in sound; incorrect
grid voltage on AGC keying tube.

Cause: Increase in value of series resistor be-
tween plate of video amplifier and grid of
AGC tube.

What To Do: Replace R60 (47TK—1W),

SR
’ v P-P
I
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FROM 33K .
SYNC e
15

SEP .0l

270v

4 VERT

t HOLD
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TO HEIGHT
CONTROL

{ TO GRID OF
1 VERT OUTPUT

Mfr: General Electric Chassis No. U4
Card No: GE U4-11
Section Affected: Raster and sync.

Symptoms: Vertical foldover at top; unstable
vertical sync. Positive or only slightly neg-
ative voltage at grid (pin 4) of V10, vertical
oscillator.

Cause: Leaky vertical-oscillator grid capacitor.

What To Do: Replace C59 (.015 mfd).

TO CATHODE
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270V it

1
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Mfr: General Electric Chassis No. U4
Card No: GE U4-12
Section Affected: Raster.

Symptoms: Dim raster with dark shading on
right.

Cause: Open vertical retrace-blanking capaci-
tor.

What To Do: Replace C36 (.0082 mfd —
1600V, 10%).



SYLVANIA-GAU4-GT

WITH

SARONG CATHODE

HELPS YOU

“WRAP-UP” PROFITS!

SYLVAN

Ew life-giving, profit-building

features are built into every
SYLVANIA-6AU4-GTATV-damper
tube. Consider, for one feature, the
SYLVANIA SARONG CATHODE
and how it adds dependability to tube
life. SARONG provides uniform
spacing between cathode and plate—
reduces possibility of plate-to-cathode
arc-over. SARONG prevents the
build-up of “whiskers” inside the cath-
ode sleeve that can develop during
other types of coating processes —
reduces possibilities of cathode-to-
heater arc-over.
Consider, too, the “pigtail” heater in
SYLVANIA-6AU4-GTA, Welded
securely to the stem-lead, it reduces
heater “hot spots” and the possibilities
of heater burnout. More . . . rectangu-
lar top and bottom micas with excep-
tionally wide slots increase the resist-
ance of dc leakage paths, further
reduce the possibilities of internal arc-
over and breakdown.

There’s extra profit assurance,too,with
SYLVANIA-6AU4-GTA. Every one
of them is tested for shorts, emission
and the ability to withstand arc-over at
5000-volts peak inverse on the anode.

So, “wrap up” the profits you make
by putting a ‘“‘damper” on call-
backs. When you ask your distributor
for 6AU4-GTA’s, always specify
SYLVANIA.

Electronic Tubes Division, Sylvania
Electric Products Inc., 1740 Broad-
way, New York 19, New York.

Sussidiry of GENERAL TELEPHONE aﬂfarﬁo/vms-
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Another outstanding product by the HIDDEN who plan for your future:

— o
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C

TYPE TE
LITTL-LYTIC" CAPACITORS

. YL SPRAGUE =

Transistors revolutionized the industry. And to make the
most of their inherent advantages, they called for an
entirely new group of components. Here, Sprague Re-
search was the first to answer the call with the smallest
truly reliable dry electrolytic made for transistor circuits
—the Littl-Lytic. This reasonably priced capacitor is the
most reliable subminiature you can buy for transistorized
radios, hearing aids, wireless microphones, pocket wire
recorders, and other miniature electronic equipment.

The remarkable reliability of Littl-Lytic is the result of
a new manufacturing technique in which all the terminal
connections are welded. Units are hermetically sealed and
metal encased . . . with no pressure joints . . . there are no
““open circuits” with the passage of time. Leakage current is
extremely low as the result of the use of high purity foil
and ultra-stable formation techniques. Sprague’s catalog
replacement ratings are the most comprehensive in the
industry. They assure you of exact replacements to meet
your day-to-day service requirements.

Littl-Lytic is a typical example of how Sprague Research
keeps its products up-to-the-minute. Reliable components
mean reliable service work —your business keeps pace
with the electronic industry when you use Sprague.

*The "Hidden 500’ are Sprague’s 500 experienced researchers who staff the
largest research organization in the electronic component industry
and who back up the efforts of some 6,000 Sprague employees working in 14
manufacturing operations—four at North Adams, Mass.; Bennington and Barre,
Vt.; Concord and Nashua, N.H.; Lansing, N.C.; Grafton, Wis.; Visalia, Calif.; two at
Ponce, Puerto Rico; and Milan, Italy.

: 1= ®
don’t be vague ... insist on pnn UE

world’s largest capacitor manufacturer

10 PF REPORTER/December, 1960



VIDEO SPEED SERVICING

See PHOTOFACT Sext 491, Folder 2

Mfr: Zenith Chassis No. 18E20

Card No: ZE 18E20-1
Section Affected: Raster.
Symptoms: No raster; no high voltage.

Cause: Open cathode winding on horizontal
output transformer.

What To Do: Replace T4.

gem'té |

HORIZ OUTPUT

T0

Mfr: Zenith Chassis No. 18E20
Card No: ZE 18E20-2

Section Affected: Raster.

Symptoms: Raster flashes on and off.

Cause: Intermittently open RF choke at plate
of damper.

What To Do: Replace L14.

Mfr: Zenith Chassis No. 18E20
Card No: ZE 18E20-3
Section Affected: Pix.

Symptoms: Video disappears about one-half
hour after set is turned on.

Cause: Open series resistor in 100-volt (low
B+ ) line.

What To Do: Replace R36 (27K—2W).

@)6DQ6B HV RECT
H
8
3.5V1
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v———j 7O CATHODE OF
IIt 5 mid DAMPER
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10 HORIZ AFC U TG
AND AGC
KEYING TUBE
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FROM TERMINAL NI500 @6054
50F HORIZ 1t T
OUTPUT TRANS T B s
4000V 10 uh re
DO NOT MEASURE 280V
300VAC
2 2 77108
- 1\
B 6 8 320ma
5U4GB
e LV RECT s AL w0
o mid j: mfd
Ly ak -
gto TUBE 2w
HEATERS Jra
1 source
4 mfd j—,_;’
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VIDEO SPEED SERVICING

|

TO SOUND [F 30V
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VIDEO OUTPUT 307,
()8 6EB8 —L
3.3 mmf 10 mmf
L ° 1L
L 30K LA
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i |
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OF CRT

100V
280V

See PHOTOFACT Set 491, Folder 2

Mfr: Zenith
Card No: ZE [8E20-4

Section Affected: Pix.

Chassis No. 18E20

Symptoms: Picture weak and smeared.

Cause: Plate-load resistor in video output
stage has decreased in valye,

What To Do: | ace R40 (7500 ohms—4W).

AUDIO QUTPUT
(n6AQ5

FROM
VOLUME
CONTROL

Mfr: Zenith
Card Neo: ZE 18E20-5

Section Affected: Sound.

Chassis No. 18E20

Symptoms: No sound.

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

What To Do: Replace C47 (2200 mmt).

TO G2 of CRT

FROM

VERT
MuLT
VERT SIZE

RETRACE BLANKING

VERT QUTPUT
(v) 6EZ5

i
022 _NSTOP @220 ){

, 'S verT
l LINEARITY
200 5000
Ta mfd
10000 10000
W W

SOME MODELS USE
SINGLE 3300 1W
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Mfr: Zenith Chassis No. 18E20
Card No: ZE 18E20-6

Section Affected: Raster.

Symptoms: Intermittent vertical collapse.

Cause: Defective series resistor in grid circuit
of vertical output tube.

What To Do: Replace R69 (1000 ohms); also
check V9 (6EZS).
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Analyze Every Transistor Circuit

Trouble in Minutes!

- e ILE

] ' TEST ALL TRANSISTORS
! 4 IN-CIRCUIT
f OR
OUT-OF-CIRCUIT |

% | o .d - .- by ' :
. = 7 N
\-
a (€4
'S @ ... COMPLETE TRANSISTOR TESTER o SIGNAL TRACER

¥ M New In ircujt “ransi-Rrébe

VOLTMETER e BATTERY TESTER. e MI_LIAMETER”

Now ydu can

Test all transistors in-circuit with a new unique AC GAIN check.
It works every time and without the use of the set-up booklet.

Test all transistors out of circuit with the AC GAIN check or with
a more accurate DC current gain and leakage check.

Read current gain (beta) direct for experimental, engineering work
or for matching transistors.

Check diodes simply and accurately with a forward to backward
ratio check.

Signal trace from speaker to antenna with a special low impedance
generator. No tuning. adjustments, or indicating device needed for
transistor radio trouble shooting. Just touch output leads to tran-
sistor inputs and outputs until 2000 cycle note is no longer heard
from speaker. (Generator output monitored by meter.) It’s a harmonic
generator for RF-1F trouble shooting and a sine wave generator for
audio amplifier trouble shooting.

Check batteries under operating conditions as well as the voltage
dividers with a special 12 volt scale.

® Monitor current drawn by the entire transistor circuit or by indi.

vidual stages with a 0 to 50 Ma current scale. A must for alignment
and trouble shooting cracked boards.

ALL PARTS ARE &ENCORE MADE /IN AMERICA

SENCORE

ADDISON, ILLINOIS

o

Transistors are tegted in-circuit with a new unique AC GAIN
check and out of c¢trcuit with an accurate DC GAIN and
LEAKAGE check. Sét-up- chart included for reference only.

Benefit from
these Sencore extras

Lists Japanese equivalents.
o Automaticallr determines NPN or PNP.

Mirror in detachable cover to redect opposite
side of printed board.

Special clip to fit between batteries for cur-

rent check.
o Transi-probe for making in-circumit trarsistor
checks.
(
(ChAto =Pl BN iy | modern two tone gray
ST e . o g s SEr - 8" x 7%4” x 3”
Weight!, ve 1 Toim T e Lamp o o os only & lbs.
Meter......... 0 ta 3 Ma, 314", 8% toletance,
moaem plastic
Battéries. Jahi b - nente e two size *‘C” cells

Like to try it? Let Sencore
Sam show you how ¥ g
and then see your \
Sencore Distributor.
He has it in stock. . .




SENCORE SAM

THE MINIT-MAN

A.TO TEST TRANSISTORS IN-CIRCUIT |

'l Set to PNP or HPN
SAVE THE VALUABLE
TIME YOU WASTE s
SOLDERING AND UN- L
SOLDERING TRANSIS-
TORS FOoR SERVICE 3. Set to
WORK ONLY! in-circuit
4. Touch . 5. Push to
Special Test
Probe to
Transistor [\ ——
in-circuit

SHOWS YOU HOW TO USE THE

_—"SENCORE

TRANSI-MASTER

B.TO TEST TRANSISTORS OUT OF

CIRCUIT FoR GAIN, LEAKAGE, OPENS, SHORTS
: {

USE THIS DC
CHECK FOR
MOST ACCURATE
TEST. USE
SET-UP
BOOKLET.

5. Normal
Transistor will
be in Green
area of Gain
Scale

= 1. Determine
Transistor

according
to book

3. Read
Leakage and
Compare to
Chart

2. Conrect to transistor.

Use 4t leader for tetrode only. 4_ Push to test Gain

LIKE THIS?
it's fast

The in-circuit chezk can
also be vsed for a quick
check on transistars out
of circuit

C. TO SIGNAL TRACE TRANSISTOR
CIRCUIT

YOoU CAN FINE = =
THe DeFECT [|REE
ina JiFFy! RENEENL
Switch to \1 ~ 3. Meter will
i Generator - indicate when

5. Touch to transistor in; uts
and outputs from spetker
to antenna. 2000 cycl»
note from speaker wi l
stop or decrease
at trouble spot.

generator is
putting out

™7 2. Set accord-
ing to stage

@ R
p =
# ~L’A 4. (onnect to common

? =N or ground

25 °5RADIO%

A oW

E.TO CHECK BATTERIES ano VOLTAGE
DIVIDERS

CHECK BATTERIES —r
UNDER OPERATING el S : - 3. Read
CONDITIONS AND e voltage.
| SEE THAT VOLTAGE ! EE Buttene;
IS DISTRIBUTED —— wlt:rl:ll: @
‘PRQPERLY- NG ' | = 109
: 7 1. Set to
= o J volts
2 Connect to batteries
or acrass voltage dividers //7

Ask your distributor to show you the
most useful equipment in servicing -

SENCORE
'®

Want io read Beta direct?
Just set Bios Control

to bios line apd read
meter. [ts handy for
engineers and when
matching transistors.

For matching . . . pick
the two transistors with
closest Beta reading.

The two tronsistors should
also hove approximately
same leakage.

D.TO CHECK CURRENT DRAIN

BY COMPLETE SET OR INDIVIDUAL STAGE

3. Read
current.
Average
Transistor
Radio is
10to 15ma.

&

2. connect in

T/ dircuit for read-
ing current. Use
special clip ot
end of battery.

e

Fer alignment—ijust tune in any station
and adjust slugs for maximum current.

the mirror in the detachable

AND LAST OF ALL . ..

cover. Just place it under the printed board to see the other side
as you work. Use pen light to see where you are.

gL
LJ‘W\ P.b‘j A ) M\} ;\:P;:‘fg

A
Joe! He'll

;;jki
never believe

all this is possible! -

=

..
\
\
=

| gotta teII »

ALSO FREE . . . Current transistor listings booklet, even has Japa-
nese equivalents . . . just send in your warranty card and factory

will keep you up to date!

“"SENCORE

ADDISON, 1LLINOIS




SENCORE

Most Popular Time Savers for Servicemen, Technicians,
Engineers, Maintenance Men, Hobbyists !

"“MIGHTY MIiTE "

typewriter . . .
outperform testers costing
hundreds of dollars.

Fi= 3

A

TUBE CHECKER

Smaller than a portable
yet will

A. new dynamic approach to tube
testing. Check over 1,300 tubes for
cathode emission, grid emission,
leakage, shorts and gas. A “mite” to
carry but a whale of a performer
that outperforms testers costing much
more. New unique “stethescope” ap-
proach tests for grid emission and
Jeakage as high as 100 megohms vet
checks cathode current at operating
levels. Special short test checks for

It's a real money-maker

LC3 LEAKAGE
CHECKER

Provides grid
emission and
leakage checks
- with the same
sensitivity as
the famous. Mighty
Mite but checks
critical tubes only; |
172 types

$2895

Ask any serviceman who owns one . . .

or
try one for just one day of servicing.
You'll see for yourself how much time the
LC3 can save you. Checks for leakage be-

tween all eleinents, whether caused by
gas, grid emission or foreign particles.
Also checks leakage on all capacitors with
voltage applied — including electrolytics.

shorts between all elements. The

Mighty Mite will test every radio and TV tube that you. encounter {over 1,300!) plus
picture tubes. Set up controls as easy as “ABC” from easy to follow tube chart. New
features: o Meter glows in dark for easy reading behind TV set. ® Stainless steel
mirror in cover for TV adjustments. ® Rugged, all steel carrying case and easy grip
handle. e Smallest complete tester made. Measures only 9 x 8" x 2%” and weighs

Provides instant filament checks in “Fil-
Check” position—no need for a second fil-
ament checker. One spare pre-heating
socket and new roll chart prevent obsoles-
cence. New charts provided free. For 110-
120 volts, 60 cycle AC.

just seven pounds.

SENCORE SS105 SWEEP CIRCUIT TROUBLE SHOOTER
The Missing Link in TV Service . . . T —

Ir's A ...

UNIVERSAL HORIZONTAL OSCILLATOR.
For direct substitution. No wires to dis-
connect in most cases. Traces trouble
right down to the defective component.
Variable output from 0-200 volts, peak-
to-peak. Oscillator will sync to TV sync
signal giving check on sync circuits.

HORIZONTAL OUTPUT CATHODE CUR-
RENT CHECKER. A proven method that
quickly checks the condition of the hori-
zontal output tube and associated com-
ponents. Adaptor socket prevents break-
ing wires. Easily replaceable Roll Chart
gives all necessary pin. curreat and volt-
age data. New Roll Charts are Free.

UNIVERSAL DEFLECTION YOKE. A new,

FCa
FILAMENT CHECKER

S

Y R

“,

The ideal
tool for ser-
vicing series
string fila-
ments.

-

- @

® /
) ".-'

$975

* Purposely works off your cheater cord to
give you a positive check on line voltage.
Prevents checking all tubes to find that
your trouble was no line voltage. Only
checker that checks all tubes automatical-
ly and has no batteries to replace. Cost
half that of battery operated testers. Pat-
ented.

FC4 with test leads for checking
continuiiy or AC or DC Voltage

simple way to determine yoke failure

HORIZ.
0sC
P

accurately—without removing yoke from HgRIZ. VOERPT o '
picture tube. Merely disconnect one yoke STAGE STAGE VB2 VIBRA-DAPTOR
lead and substitute. If high voltage (also I
bright vertical line) is restored, TV F:‘YOBRA:E‘.K VOERPT Checks 3 and 4 prong Vibra
yoke is defective. XFORMER| [XFORMER tors Faster and Easier . .
DYNAMIC FLYBACK TRANSFORMER = A
CHECKER. Merely flip switch to “Flyback gEOng: D‘ﬁf{g .l:]lugls fmlo any :UlfCSCheCkfﬁ'
Check” and meter will indicate condition YOKE YOKE }\I?alt Oerlrse ¥" . hack (6)1’ s
of flyback transformer, in degrees of b'gly - lel: gAg(:fC 6VS.N\;'.
horizontal deflection. Extremely sensitive UNIVERSAL VERTICAL OSCILLATOR. rators, set for Ad or 75
Checks oscillator, output transformer for 12 v. vibrators, set for 12AX4

and accurate; even shows up one shorted

turn on flyback. .
nent and check picture on screen.

§5105 is completely
nothing else is needed.

VOLTMETER. For testing bootstrap, screen
and other voltages. Direct-reading volt-

meter, 0-1000 volts. New, improved Circuit.

Time Savers for America’s

ALL PARTS

Il'n:f}n-, TY ‘and Electropic Minif-Men
MADE_ 1IN AMERICA

See your Parts Distributor Now or Mail Coupon on Oppesite Page

PF REPORTER/December, 1960

and yoke. Merely touch lead to compo-

self-contained,

or 125N7. Two No. 51 lamps in-
dicate whether vibrator needs re-
placing. Instructions on front
panel. Steel case.

*‘FUSE-SAFE’’ CIRCUIT TESTER FS3

Instantly tells you whether or not it is
safe to replace fuse resistors, fuses, or cir-
cuit breakers. Separate red and green scale
for each commercially available fuse re-
sistor used in radio and TV. Eliminates
guesswork, wasted time. Also handy for
wattage checks up to 1100 watts at 115v.

$895




Fu ¥,

SENCORE
TRC4

TRANSISTOR-
RECTIFIER
CHECKER

$1995

Now lists Japanese equivalents

Checks Transistors, Diodes, Rectifiers ...
A transistor tester that is used by over
50,000 servicemen, engineers and experi-
menters from Coast to Coast. Recom-
mended by TV and Radio manufacturers;
used by such leading companies as Sears
Roebuck, Bell Telephone and Common-
wealth Edison. Tests indicate that the
TRC4 will outpérform testers costing many
times more. The TRC4 tests all transistors
for gain, leakage, and open or shorts.
Simple to operate without set-up chart for
service work and with set-up chart for
more accurate checks. With batteries.

Get all 3

Substitute for Capacitors, Resistors . . .
Provides the 36 most often needed resist-
ors and capacitors for experimenting, sub-
stituting or testing. Eliminates searching
for replacement components, unnecessary
soldering and unsoldering and the mess it
creates. Says goodbye to crumpled parts.
Flick of a switch instantly selects any of:
24 Resisters from 10 ohms to 56 meg-
ohms, 10 Capacitors from 100 mifd to
.5 mfd, 2 Electrolytics, 10 mfd and 40 mfd
at 450 Volis. All components are stand-
ard American brand.

All 3 Time Savers shown above in
handsome display carton carrying case

SENCORE BE3 ‘'ALIGN-Q-PAK”’

Eliminates messy batteries in TV service
work. Hardy for alignment, AGC trouble-
shooting or checking gated sync circuits.
Dial the voltage you need, 0-18 volts, posi-
tive or negative. Completely isolated DC
supply, less than 0.1% ripple. Covers all
voltages recommended by TV set manu-
facturers and in Photo Fact schematics.
For 110-120V, 60" cycle AC.

%o, TRANSISTOR RADIO SERVICING

Sea your Disteibator. . . if be cannot kelp you, Pai wilf. ..

SENCORE
PS103

BATTERY
ELIMINATOR &
TROUBLE SHOOTER

$1995

Replaces Batteries During Repair . . .
Replaces batteries during repair time of
transistor radios and helps trouble shoot,
too. For transistor radio servicing, experi-
menting and to charge nickel cadmium
batteries. Dial output voltage from 0 to
24 volts DC and read on meter. Low ripple
insures no hum or feedback problem.
Meter reads from 0 to 100 MA. Shorted
stage will cause current to read high as
indicated on PF schematics; open stage
will cause current to read low. To align
transistor radio, tune in station signal and
adjust IF slugs for maximum current. The
PS103 is the only supply that will operate
radios with tapped battery supplies; such
as Philco, Sylvania, Motorola, etc,

COMPLETE TRANSISTOR RADIO SERVICE LAB

All 3 Time Savers shown above in handsome
display carton carrying case

Goodby to
the mess

-

SENCORE
ES102

ELECTRO-
suB

$1595

Substitute for Electrolytic Capacitors...
Complete, safe substitution _ . from the
smallest electrolytics used in transistor
radios to the largest used in costly Hi-Fi
amplifiers. Contains 10 electrolytics from 4
to 350 mfd. Select carrect value with the
flick of a switch. Features automatic dis-
charge, surge protector circuit. Prevents
accidental “healing” of capacitor being
bridged. Completely safe—nc arc or spark
when connecting or disconnecting. Usable
from 2 to 450 volts, DC.

MODEL SL108

$4145

N
PAT RUDE,

Your Name

messy parts . . .
soldering and
unsoldering in testing.

of

Customer Service [_| Check or M.0. enclosed (PP Prepaid.)

Distributor's Name (if any)

Everything you need
for less than $50.00

MODEL TL107

$4985

SENCORE
HG104

HARMONIC
GENERATOR

$995

Finds Defective Stage in a Minvte . . .
Believe it or not. Just touch the output
leads of the HG104 to inputs and outputs
of transistors and a clear 1000 cycle note
from speakers will tell you whether or not
the stage is defective. Here is an un-
excelled time saver, not a “pencil” gim-
mick. It actually works every time from
speaker to antenna. Two leads and cali-
brated output (not found on pencils) are
a must for speaker connection, grounding
to prevent RF spray and front end checks.
Also saves time when servicing HiFi, TV
and radios. With life-time batteries.

SENCORE

RS106 | %
RECTIFIER ) N
TROUBLE- ' ¥
SHOOTER $1275

Locate faulty Rectifiers, Diodes . . .
This unique substitution unit simplifies
trouble shooting rectifiers and diodes, gives
you a positive check every time. Substi-
tute for suspected rectifier or diode, watch
picture or listen to sound and you’ll know
in seconds whether or not the rectifier or
diode should be replaced. No guess work,
soldering mess or time lost. The RS106
costs less than having loose rectifiers and
diodes in the shop for testing and is
worth many times more. A must for servic-
ing voltage doubler circuits. Protected by
a % amp. Slow Blow Fuse.

90000000000000000000000000000000000000000600000

SENCORE, ADDISON 4, ILLINOIS

Dear Pat: Will you please . ..
] Send me

Time Savers

{Model Numbers)

(] Send C.0.D.

Street

City

Zone State

e®00000000000000000 0

ALL UNITS FULLY GUARANTEED DR MONEY BACK WITHIN 10 DAYS

©00000000000000000000000000000000000000000000000000000

® 000000000000 000000000000 00
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PRODUCTS
FOR MODERN
LIVING

ATR IO
A. C. Househald Electricity
Anywhere , , . in your own car!
o Tape Recorders o “TY Sets
= Dictating Machines « Radios
= Public Address Systems
= Electric Shavers o Record Players o Food Mixers e and
Emergency Lighting. NET
6U-RHG (6V.) 125 to 150 W, Shp. Wt, 27 Ibs, $66.34
12U-RHG (12 V,) 150 to 175 W, Shp, Wt. 27 Ibs, $66.3

Auto Plug-in Home-type Portable
BATTERY

CHARGERS

NO INSTALLATION . .. PLUG INTO
CIGARETTE LIGHTER RECEPTACLE!
Keeps car battery fully charged in
your own garage! Needed more
now than ever before—makes
- motor starting easy! Operates di
rectly from standard 110 volts A.C.current.
612CA4 (4 amp.) 6/12 V., Shp. Wt. 6 Ibs. NET $19.46
612CA6 (6 amp.) 6 /12 V, Shp, Wt. 8 Ibs, NET $22.46
612CA10(10amp.)6/12 V, Shp. Wt, 10ibs, NET $27.71

SHAV-PAKS

Keep Clean-Shaved! Plugs into Ciga
rette Lighter Receptacle. Keep in
Glove Compartment. Operates Stand
ard AC,

= ELECTRIC SHAVERS

= Smail Timing Devices , . . In CARS

Buses, Trucks, Boats, or Planes.

6-SPB (6 V.) 15 W, Shp. Wt. 2% Ibs. NET $7.97
12-sPB (12V.) 15 NET $7.97

ELECTRONIC

TUBE PROTECTORS

Will Double or triple the life of all types of electronic tubes,
tncluding TV picture tube, )
Automatic in operation, for use with any electronic
equipment having input wattage
of 100 to 300 watts. Fuse protected,
enclosed in metal case for rugged
construction and long life.
MODEL 250 (Wall Model) 115 V,

A.C. Shp, Wt. 1 Ib.
DEALER NET $2.63

e

MODERN TABLE

| @ RADIOS

= Trim, modern clock radio
< in ebony or ivory plastic.
Powerful 5 tubes including
rectifier AM radio chassis
with built-in “Magna-Plate”
antenna, Full-toned 4” PM
speaker. Popular features
include: Musical Alarm—
radio turns on automatically
at any pre-set time; Sleep
Selector—Iulls user to sleep;
Automatic Appliance Timer
—outlet on back of radio
times any electric appliance
automatically (up to 1100
watts). Cabinet 10% in.
wide, 5 in. high, 5% in.
deep. Wt. approx. 8 lbs.

‘, Model T-91

Clock Specifications 2

l + Genuine Tetechron Move-
ment.

Sell-Starting . . . Never
Needs Winding, Oiling, or
Regulating.

Simplified Clock Controls
for Radio and Sleep Switch.
1100 Watt Controlled Outlet.
Automatic Buzzer Alarm.
Gold-Plated Bezel and
Numerals on Large Bone-
White Dial. UL Approved.

@

HAND WIRED—NO PRINTED CIRCUITRY

“TILT-A-STAND™ RADIO

MOUNT ON THE WALL—UNDER A SHELF—OR SET ON A
TABLE. PERFECT for every room in YOUR home,
Power-packed 5 tubes includ-

ing rectifier chassis. Built-in
loop antenna. Automatic vol-
ume control. Full 4% Alnico
5 speaker. Distinctive Roman
numerals on dial. Size: 9%”
W x 47 D x 5%~ H., AC/DC,
U.L. approved. Beautiful bake-
lite cabinet—Resists heat.

Shipping Weight 5% Ibs. Model T-87

Model T-91 Clock Radio, Black , . , . NET $22.45
Model T-91 Clock Radio, Ivory . _ NET 23.15
Model T-87 (Tilt-A-Stand), Black . . . NET 17.47
Model T-87 (Tilt-A-Stand), Red _ . . . NET 18.10

SE0 YOUKR ELLCTHOMIC PARTS DIST ToR
MYHITE FalTolyY FOdR FHLL LITLRA t

American Tecevision & Rapo Co.,
Duality Dosalucts Simce (937

SAINT FAUL | MINNE —U g &
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Dear Editor:

We are real PF REPORTER fans and
that's saying a lot, since my husband is
the serviceman in the family, and I know
nothing about electronics.

1 read your magazine from cover to
cover, and encircle various items of in-
terest. The combination of PF REPORTER
and my soothing telephone voice has
satisfactorily handled many unhappy
customers. When my husband makes the
call, they tell him what a doll 1 am and
express amazement over my technical
knowledge.

Enclosed is our check for $9.00 to ex-
tend our subscription another three
years. Also, please note the new mailing
address. Our customers are beginning to
pay us, so we can afford a better loca-
tion.

HERrRTA GJUROVICH
Tillson TV
Tillson, N. Y.

No doubt about it, Herta, you really
are a doll!—Ed.

Dear Editor:

Can you furnish me with a schematic
for a Zenith TV Chassis 17T22? This is a
special T chassis and 1 cannot find it
listed in your index. I have written Zen-
ith and contacted the local distributor;
they are out of this schematic.

I am also in need of a schematic for
a Model STB-1 transistor radio manu-
factured by the Victor Co. of Japan. Can
you furnish the address for the import-
ers of this radio?

1 enjoy reading your magazine and
think it’s tops. Your service information
is the most valuable tool in the depart-
ment.

WM. B. Woobp
J. H. Wood Supply Co.
Hampton, S. C.

PHOTOFACT Folder 286-13, covering
Zenith Chassis 17T20, should be close
enough for most purposes. Sorry, but we
have no schematic for the 5TB-1; the
importer is Petely Enterprises, Inc., 300
Park Ave. South, N. Y. 10, N. Y.—Ed.

Thanks for the bouquets, Bill.

Dear Editor:

1 want to thank you very much for
your help on a “tough dog” set. The two
components you suggested checking were
way off value. Replacement of these
items cured the trouble.

Your magazine and your service in-
formation are worth—well, I'm stumped.
How can anyone place a value on such
products and information?

Jouw J. Murrow
Louisville, Ky.

Dear Editor:
Thank you for the advice on my serv-
ice problem.

As | sit here with my bare face hang-
ing out, I remember reading, in *The
Troubleshooter” column, of another chap
who had the same trouble with this set.

Thanks again for the helping hand.

JoeE DiMOND
Casey's Appliance

Sales and Service

Port Orford, Ore.

Dear Editor:

Please send me the 1958 and
Subject Reference Indexes.

I find your magazine the best in the
field, and I'm happy to see you expand-
ing your coverage to include industrial
electronics.

1959

JouN R. MiscavisH
J & B Electronics
St. Louis, Mo.

Dear Editor:

[ am very proud of my three-year
collection of PF REPORTER. It’s the best
in serviceman's magazines. Would you
please send me reference indexes for the
years ’57, 'S8, and '59. Thanks.

WiLLis N. HoFF
Hoff TV Service
Hope, Ark.

We're kinda proud, too, fellas, of files
full of similar comments. Thanks to you
and all the other loyal readers who have
supported us over these past 10 vears.

To make your PF REPORTER refer-
ence libraries as useful as possible, and
to mark our first decade of publication.
our January issue will be somewhat
special. Among other things, it'll include
a 16-page bonus section, indexing the en-
tire 10-year contents of PF REPORTER.
Don’t miss it!—Ed.

Dear Editor:

Have been buying your magazine from
my distributor for the past few months,
and certainly think it is one of the finest
books on the market for aiding radio and
TV servicemen. The articles it contains
are very helpful.

G. R. BaBcock
Janesville, Wisc.

Dear Editor:

Here is a poem which may give you
a chuckle.

IMPEDANCE

Ohm’s law has been accepted

And Kirchoft’s has too,

But | have been rejected.

It only makes me blue.

I know the color coding

And how to align a sei.

| recognize ‘overloading’

But benchwork | can’t get.

My technician’s mind is nimble

But, for me, there is no joy.

The reason is quite simple;

I'm a girl—instead of boyl

1 have been in and out of radio-TV
servicing for 10 years. Reasons for being
out are Nancy, Eleanor, Sally, and Clark,
ages 3 to 13. I hope someday to write
technical articles that will be acceptable
in PF REPORTER.
ILAMAE V. WEBBER

San Carlos, Cal.

I's a real pleasure to hear from the
top “man” in the organization.—Ed.



Hold that line
against callbacks

Just one callback throws your profits for a loss on the next three service calls.

But you can tackle any service job and make big gains in profit territory, when
you back your line with Tung-Sol Blue Chip quality. Made to industry’s top
standards, Tung-Sol tubes are best for every replacement — radio, tv or hi-fi.
Tung-Sol Electric Inc., Newark 4, N. J.

Tell your jobber you'd rather have

& TUNG-SOL

%ﬁfk@””/{% TUBES +: TRANSISTORS + DIODES
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biggest customer reception!

CDE TV antenna rotors are the big-ticket sales

that build big customer acceptance for your rep-

utation. Take the AR-22 for example: installed on

roof or tower, this heavy-duty beauty weathers

the winter like old St. Nick himself. The reason?

A sealed, die-cast bell housing which encloses

precision planetary drive gears instead of con-

ventional worm gears. The AR-22 is also auto-

matic. Just set the selector knob—and walk away.

The AR-22 turns the antenna to the desired posi-

tion, stops and locks itseif in place—automatically!

Examine this and other rugged CDE rotors . . .

there are models for every budget . . . at your

< CDE Distributor. Or write today for catalog No.

- 1630 to: Distributor Sales, Cornell-Dubilier, South
Plainfield, New Jersey.

CORNELL-DUBILIER
ELECTRONICS . DIVISION

Federal Pacific Electric Company




* K-TRAN IS A

g A THE FAMOUS

K-TRA

I.F. TRANSFORMERS

A complete line of the finest |.F. transformers available anywhere at any price. Both
standard and miniature sizes in all of the commonly used I.F. frequencies are stocked
for immediate delivery. Conventional as well as printed circuit types are available
for both vacuum tube and transistorized applications. Original equipment manv-
facturers will find the K-Tran the ideal choice for new equipment designs thus saving
valuable engineering manhours and being assured of a top quality transformer
designed by engineers with over 30 years of manufacturing experience in electronic
components. The K-Tran also makes an excellent replacement transformer and will
give results equal to or better than the original.

Miniature I.F. Transformers for printed circuit transistorized
applications. These miniature I.F, Transformers have tuned

AVAILABLE IN THE FOLLOWING FREQUENCIES

) s v o [Apvesmy  primary and untuned secondary windings. f"roper impeqance
SATt 20' ge”'l"o' Dimensions: %" square x 2” high '-‘=---=-' match between primary and secondary insures optimum
fnte gular No. 2031455 performance.
%‘::s't ?;;2:3"1 FREQ e Dimensions: 14" square x 3;” high
i CAT. NO. FREQ. SPECIFICATIONS

S L T L s WL 205 w5 ke J0kohmon o 600 Ohm Sec., Input
SO S S 2032 455 KG 10K Ohm pri. to 1000 Ohm Sec.. Output
13-PH6 12-H6 262 KC Output transformer with diode filter 2041 455 KC 25K Ohm pri. to 600 Ohm Sec., Input
e RO S D bandoma B G oM w100 o s o

) ) i. 0 ., Input
13PC6  12.C6 455 KC Output transformer with diode filter S A LR Pl
13-PC7 12.C7 455 KC Input transformer for battery radios S UIIEIC 1 & P
13-PC8 1268 455 KC Output transformer for battery radios ized applications. To our knowledge the smallest IF. Trans-
13-PC9 12-C9 455 KC Input transformers for AG-DC radios e formers in existence. Ferrite cup core construction permits

the use of extremely small shields without adversely affecting
transformer operation. A high impedance, tapped primary
winding coupled to a low impedance secondary provides

13.PC10 12-C10 455 KC Output transformer for AC-DC radios franziciof
12-C11 455 KC IF transtormer (G.E.-RTL 143 and 163)
12-C12 455 KC Tapped Pri. LF. transformer

12-C45 455 KC Discriminator ophmum erTerg)f,transfer betvg’eer] stages.

13-Wl 1500 KC Input and interstage transformer Dimensions: %" square x %" high

13-W2 1500 KC Output transformer CAT. NO. FREQ. SEEC'F'CATIONS
6203-PC 6203 4.5 MC Input or interstage transformer 9-C1 455 KC 25K Ohm pri. to 600 Ohm Sec., Input
6204-PC 6204 4.5 MC Discriminator transformer 9.C2 455 KC 25K Ohm pri. to 1000 Ohm SeC.', 0utlJll.t
6205-PC 6205 45 MC Ratio detector transformer Also a sub-miniature 1.F. Transformer for conventional cir-
6206-PC 4.5 MC Ratio Det. (GE-RTD-026) cuitry using vacuum tubes. A 455 KC intermediate frequency
6207-PC 4.5 MC Ratio Det. (GE-RTD-025) transformer which has all the desirable features of the
6208-PC 4.5 MC Ratio Det. (GE-RTD-020) 1o.ciasske | standard size L.F. and is smaller than a MINIATURE tube.
1463-PC 1463 10.7 MC Input or interstage transformer INPUT TRANl  Through the use of a ferrite cup core these sub-mvnlgtqre
1464-PC 1464 10.7 MC Discriminator transformer L.F. Transformers offer the gain and bandwidth characteristics

1464-ws 10.7 MC Discriminator 900 KC Peak to Peak L previously obtained only in larger I.F. assemblies. For AC-DC
1465-PC 1465 10.7 MC Ratio detector transformer 4 or battery radios. .

1465-WB 10.7 MC Ratio detector 800 KC Peak to Peak | Dimensions: ;" square by 114" high

6260 21.25 MC |.F. Transformer 1 CAT. NO. FREQ. USE

6261 21.25 MC Discriminator transformer 10.C1 455 KC Input transformer

6262 21.25 MC Ratio detector transformer 10-C2 455 KC Output transformer
6230-PC 6230 44 MC TV Converter 1.F. Transformer
6231-PC 6231 44 MC TV First LF. Transformer : ; Replacement Guide, or
6232.PC 6232 425 MC TV second I.F. Transformer awsﬁf)f"[hnﬁlff[ - e:‘:g‘fl;‘gzl;ﬁ and Repla
6233-PC 6233 425 MC TV third I.F. Transformer ¢ ol .
6234-PC 6234 44 MC TV fourth I.F. Transformer

Available Through Your Local Distributor
Miller Quality Products are recognized by the entire

electronics industry as representing the finest in workmanship, performance, and dependability.

*Manufactured under K-Tran patents of and by Automatic Manufacturing Corp., Division of General Instrument Carparation.

Jo. W. MILLER COMPANY

EXPORT REPRESENTATIVE FACTORY CAMNADIAN REPRESEMTATIVE

Raburn Agencies, fnc 5917 SOUTH MAIN 5T,, LOS AMGELES 3, CALIF, Worehouse Slac
e T3 e Yo Phone ADams 3-4294 i i
rih 8.2130 FAX Mo. XCM Tarante 19, Onlarie, Conada
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Why are more Service-Dealers

SWltchmg toJ Fn

because

50 per cent of all TV sets made in the
last 4 years are portables—sending
more antenna replacement business to
service-dealers every day.

because

with the JE'D PA500 and PA515 Exact
Replacement Kits, dealers are ready
and able to service 907¢ of antenna re-
placements for portables and tote-ables.

EXACT
REPLACEMENT

TV ANTENNAS?

because

as JFD Exact Replacement Specialists,
service-dealers can get out of the un-
profitable “rabbit-ear” business—earn
a profit on the antenna sale (at full
mark-up) and on the installation.

because

with JFD guides, streamers, and sales
helps, service-dealers get the merchan-
dising know-how that nets them a
bigger slice of the 3,500,000 dollar
portable antenna replacement market.

NOW IS THE TIME TO WRITE JFD OR ASK YOUR JFD DISTRIBUTOR
" FOR YOUR EXACT REPLACEMENT PROFIT PLAN PORTFOLIO!

Check Soms Photofact folders

for JFD Exoct Replacement
information. Only JFD keeps you
up-dated with the 1960 Portable
TV Antenno Guide covering
every portable TV set made
since 1956 {compiled and edited
by Howard W. Sams & Co., Inc.)

JFD ELECTRONICS CORPORATION BROOKLYN 4, NEW YORK

THE BRAND THAT PUTS You

Myt i

JED International, 15 Moore Street, New York, New York « JFD Canada, Lid., 51 McCormack Street, Toronto, Ont., Canada IN COMMAND OF THE MARKET



Shan the Radio Man says.

“100 years’ experience

has proved we can depend on Mallory components.”’

“To be successful, you must
make a profit, hire competent
technicians, pay a fair salary,
give prompt, dependable service
and use the best quality com-
ponents,”” states Shan Des
Jardins, discussing the growth of
his business.

“I’ve used Mallory components
since 1 first started my shop. My shop people and 1
have a total of a century of experience and we know we
can depend on Mallory for top quality components.”

Shan runs an exceptional shop . . . the first in Miami
to have a complete transistor radio service depart-
ment, and among the first to service color TV. In all
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his operations, he relies on quality Mallory com-
ponents. When electrolytics need replacement, for
instance, he knows—as do thousands of other service
technicians—that Mallory FP’s give extra service in
the smaller, hotter cabinets now common for TV and
hi-fi . . . or when mounted next to a hot rectifier or
output tube, where ordinary replacement filters wilt.
They’re the original 85°C capacitor. Leak-proof seal
and etched cathode construction—available without
premium price only in Mallory FP’s—assure long life
and hum-free performance.

Whatever your component needs, see your Mallory
distributor. He carries the widest line of quality
Mallory products . . . at sensible Mallory prices.
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Shan Des Jardins is owner and manager
of Shan the Radio Man Inc. in Miami,
A charter member of TESA and Miami
Service Association, he also is zone
governor of NATESA. In 1928, Shan
opened a one-man service shop for
battery-powered radios. He now has five
technicians and three trucks, handling
20 to 25 calls a day, servicing radio, TV,
stereo and hi-fi.

Distributor Division

P.R.MALLORY & CO.Inc.

P. R. MALLORY & €O. inc., INDIANAPOLIS 6, INDIANA
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It was 10 in the morning, and the
first rush of the day’s service calls
had tapered off to the point where 1
could begin to “unlax” and do some
work at least, that’s what 1
thought. But then the phone rang,
and a familiar voice piped through:

“Stan, old boy, this is Joe. I've
got a little trouble with my televi-
sion; il 1 came right over, could you
throw it on the bench and fix it? Il
be glad to wait.”

Intuition and experience told me,
“Don’t you dare!” But the hope that
springs cternal in the human breast
whispered that perhaps he really did
have only ““ a little trouble.” Maybe
I could repair it quickly, garnering
a few bucks along with some extra
vood will to start off a crisp winter
morning. “O.K., Joe,” T replied,
‘but which are you bringing, the
Admiral or the RCA?”

“The Admiral,” Joe replied.
Right then and there I began to have
misgivings. In the first place, I'd not
seen the receiver in two years; sec-
ondly, it was a 21F1 chassis that
hadn’t had a capacitor changed in
its nine years of existence. Mentally
1 saw fugitive atoms and electrons
escaping everywhere. But, like all
optimists who repair television sets,
I still hoped for the best.

Old Buddy

Soon Joe arrived, and I put the
receiver on the bench for a quick
check. It had no raster, even though
high voltage was present and both
the B+ and boost voltages were
only slightly low; furthermore, the
tuner was very, very dirty. What else
might be wrong I didn’t know, so 1
asked Joe what trouble he'd been
having. “Oh, some picture fading,
slanting white lines across the screen
.. . that’s about all,” he replied.

Well, now, picture fading plus re-
trace lines could be anything from a
combination of high-voltage and
picture-tube troubles to a whole
string of sync, vertical, and video
faults all rolled into one. These were
the general possibilities — but my
immediate problem was a specitic
point from which to start.

After a moment’s consideration, I
decided to measure the CRT anode
potential to see il it was strong
enough to produce a visible raster.
The high voltage turned out to be
approximately 10,000 volts—a bit
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ACROSS THE BENCH
by Stan Prentiss

"a little
trouble”
with an

ADMIRAL

VIDEO QUTPUT

s
B OTSY 1 h
FROM 3 130V 1('
VIDEO 6
oeT
T 56K 560K
CONTRAST 300 +
41000
BRIGHTNESS
100K
PICTURE TUBE
@)17BP4A
Fig. 1. Quick quiz: What faults could

place 200 volts on cathode of CRT?

short of the 12.5 kv specified by
Admiral. Was it low enough to ex-
tinguish the raster? 1 had my
doubts, and decided I'd better look
for another trouble source.

I’ve been in this business a bit too
long to panic, so 1 simply picked up
the schematic, swung my chair away
from the pesky receiver, and adjust-
ed the fluorescent bench lamp for a
bright, comfortable view. Now if a
lack of high voltage wasn’t killing
the raster, what in the name of con-
sternation was? Not a defective elec-
tron gun in the CRT, I hoped.

By golly, just the thought of the
electron gun gave me an idea.
Brightness control R2 should vary
the control-grid voltage of the
17BP4 picture tube from O to 125
volts. I swung around in my chair,
picked up the scope probe, and
switched the oscilloscope’s vertical
attenuator so that one major divi-
sion on the scale would represent
100 volts. Putting the probe on the
arm of R2, I rotated the shaft of
the control. Sure enough, the DC
level on the scope screen dutifully
rose from O to a little more than 125
volts. Now, [ thought, how about
the cathode? I touched the scope
probe to the junction of R37, R38,
and C26 (Fig. 1). The waveform
was there, all right, but the DC volt-
age was far different from the 105
volts specified. Come to find out, the
signal was riding at a DC level of
more than -+-200 volts.

Hopelessly Cut Off

How could this be? Actually,
there are two ways in which exces-
sive DC voltage could reach the
CRT cathode. If you follow the sig-
nal path in Fig. 1 from the plate of
video amplifier V7 to the cathode of
the picture tube, you’ll see that R37
and R38 form a voltage divider be-
tween the plate circuit of V7 and
ground, limiting the bias on the
cathode of the picture tube to ap-
proximately 100 volts. The AC
video signal is superimposed on this
DC bias; the signal amplitude (and
also, to some extent, the DC volt-
age) can be controlled by manual
variation of the contrast control
R1A in the video amplifier cathode
circuit. If C26 became shorted, or
R38 opened, the voltage divider
would be disabled—and the full DC

* Please turn to puge 61
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Security Sealed Circuit from RCA Victor KCS 130 chassis

How fast can you find C 5047

(Average time—10 seconds)

You know how valuable minutes are in TV servicing!
Every one you save means money in your pocket.

With this all-important fact in mind, take a good look
at the RCA Security Sealed Circuit in the picture above.
All components are plainly marked. So are meter and
scope take-off points and signal injection points. RCA
Security Sealed Circuits take the guessiwork out of servicing.
That’s for sure!

Now compare the RCA Security Sealed Circuit with
any old-fashioned point-to-point wired chassis you have
on vour bench. Which do you vote for as a timesaver and
error eliminator? If you vote for the printed circuit, you

arc voling along with the nation’s top missile, satellite and
computer engineers! Long ago, they chose printed circuits
because printed circuils alone offer the maximum dependability.

But, you may be thinking, how about parts replace-
ment? Do printed circuits make this easier or tougher?
The answer is—easzer! All vou necd is a light, low wattage
iron or gun, which is a good thing to have around the
shop anyway. No special techniques are needed . . . just
plain common-sense methods.

Next time a customer asks, explain that printed cir-
cuitry is the mark of modern, dependable, casy-to-service

horme entertainment equipment—such as RCA Victor!
TMK’S®

The Most Trusted Name in Television

RADIO CORPORATION GF AMERICA
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Exactly what dangers, if any,
are presented by X rays
emanating from television
receivers? . . . by Les Deane

Fact or Fantasy?

A technician working at one of
the final check-out positions on a
TV assembly line develops a form
of bone cancer in one hand. Is it
possible that this disease could have
been related to his eight-hour-a-day
job?

A radio-TV serviceman experi-
ences a periodic burning sensation
about the eyes. This annoying symp-
tom seems to grow worse with every
passing year. Could it be that the
big-screen TV’s are emitting rays
which are capable of damaging these
delicate tissues?

Technically-minded people from
other walks of life are often heard
refusing their children front-row
seats in the living-room ‘“theater.”
Are they keeping their children a
safe distance from the TV screen
because of eyestrain alone—or are
they concerned with the possibility
of energy radiation from an operat-
ing cathode-ray tube?

Why should we even suspect that
X rays are being emitted from a
television receiver? To answer this,
let’s consider how X rays are pro-

I fubie, ofile containg @ bagh vacgum, meay reswd fn
ingury frood fying glass,  Remcve fube carskully from
containeef Do not stike or scrateh e fubae or sehject
1o mife than modarate pressem whan naeeting ||r|ta
or-reming from its socknt in electrosic equipmesi,

' ‘When peciurs fubes s operabed

ahown 1€ ilovolts, ped when persongl sxposure |5 oo

longed & cinse renge, aprcal shisiding  precautons

AgEiesl w-ray redialion may be netded,  maoeis usa
W

Fig. 1. Typical radiation warning label
employed on most TV picture tubes.
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duced for commercial and medical
purposes.

The X-ray tube used to gen-
erate this energy is composed es-
sentially of a cathode and an
anode in a vacuum envelope.
When heated, the cathode readily
emits electrons, while the anode
or ‘“target” is charged with a
high positive potential — usually
above 50 kv. Thus, the free elec-
trons boiled off the cathode are
traveling at an extremely high speed
by the time they reach the anode.
This action might be compared to
what takes place in a TV picture
tube, except that the electrons in the
X-ray tube strike a metal target
rather than a phosphor screen. The
sudden stopping of electrons on the
surface of the target material results
in the generation of X rays. Al-
though the accelerating potentials
used in today’s TV picture tubes are
considerably lower than those em-
ployed in modern X-ray equipment,
the voltages used in Roentgen’s
original discovery some 65 years
ago were in the neighborhood of
only 20 kv. From this we can see
why many people acquainted with
X-ray phenomena support the belief
that there could be radiation from
the cathode-ray tubes used in tele-
vision receivers.

The TV serviceman 1is made
aware of possible radiation through
statements appearing in tube man-
uals and even by warnings on the
CRT’s themselves. (See Fig. 1.) It’s
quite natural for some of us to be-
come a little alarmed upon reading
these notices when we realize that
many TV picture tubes are now
operated at anode voltages above
16 kv.

What are X rays?

Before going too far with our dis-
cussion, the term “X ray” should be
properly defined. X rays are non-
luminous electromagnetic radiations
of extremely short wavelengths, pro-
duced by bombarding a substance
with electrons moving at great ve-
locity. X rays are capable of pene-
trating opaque or solid substances,
ionizing gases and tissues through
which they pass, and affecting pho-
tographic plates and fluorescent
screens.

This invisible, wave-like radiation
represents a form of energy some-
what similar to the rays of ordinary
light. Comparing X rays to RF fre-
quencies, we might say that their
spectrum extends from about 3 x
10" mc to 3 x 10" mc. Naturally,
at these extremely high frequencies,
their wavelengths are microscopic.
The penetrating power of an X ray
depends largely on its wavelength;
the shorter it is, the more effective
it becomes. X rays are often classi-
fied as either “hard” or “soft”—
those with more intense energy or

SLAVE SCALER

LINEAR COUNT RATEMETER

Fig. 2. Type of test equipment used
for our TV radiation measurements.

GRAPHIC
RECORDED
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penetrating power being the harder.

The density of X-ray radiation is
proportional to the density of the
material which emits it; therefore, if
X rays are to be generated, the two
major factors involved are the ac-
celerating potential and the nature
of the substance or substances under
bombardment. It is the property of
all such substances not only to trans-
mit X rays in varying degrees, but
also to absorb and scatter them in
all directions. In the case of a CRT,
we are concerned with materials
such as specific types of glass, phos-
phor, and aluminum—of which little
is actually known with respect to
X-ray behavior.

A common unit of measure for
X-ray radiation is the roentgen (r),
which expresses radiation in terms
of the amount of ionization pro-
duced in air by the X rays. The mil-
liroentger: (mr) is one thousandth
of a roentgen. Energy levels of such
radiation are expressed in electron-
volts, or more often in thousands
of electron-volts (kev).

Lab Test Procedure

When I began research on this
subject, I was forced to swallow a
pinch of salt with every opinion I
heard, because no one was able to
conclusivzly substantiate his theories
with factual findings. Many said
that, if X rays are generated within
a CRT, they would never be capable
of penetrating the relatively thick
glass. Some were firm believers that,
since electrons strike the front
screen with such great force, some
are bound to pass right on through.
Others contended that there would
probably be more X-ray radiation at
the neck of the tube, where some
electrons pound against metal parts
of the gun assembly. Still others had
the idea rhat X rays are more likely
to be given off at the high-voltage
rectifier tube.

After making a fruitless effort to
obtain some authoritative data on
this controversial subject, we de-
cided that the only way to prove or
disprove the theory of harmful radi-
ation from TV receivers was to per-
form a series of practical tests. By
combining the technical know-how
of both TV technicians and radia-
tion specialists, we hoped to come
up with the answers.

Our initial problem was to con-

radiation “hot
found on each side of the CRT bulb.

Fig. 4. Two spots”’

tact qualified personnel and to ar-
range for the use of the most suitable
equipment for our highly specialized
tests. Fortunately, Nuclear Measure-
ments Corp. here in Indianapolis,
who manufactures precision radia-
tion-measuring and detecting equip-
ment, was kind enough to give us
full cooperation with this research
program.

A Geiger counter was neither
sensitive nor accurate enough for
our particular radiation measure-
ments. The type of measuring
equipment employed for this project
is shown in Fig. 2. This gamma
spectrometer system is capable of
detecting, tracing, and identifying
radiation down to very low energy
levels. The system offers three dif-
ferent forms of monitoring or read-

Fig. 5. Mr. W. H. Bradley, president of
NMC, probes a tube for X radiation.

out: Counts per given time cycle,
continuous counting rate, and per-
manent graphic recordings.

The scintillation probe in Fig. 2
is a portable radiation detector. Ba-
sically, radiation enters through a
“window” at the end of the probe
and reacts upon a spectrometer-
grade crystal. The crystal gives off
light energy in direct proportion to
the radiation energy. A photomulti-
plier tube converts this light to elec-
trical pulses, which are in turn
detected and amplified by transistor
circuitry within the probe.

Output of the scintillation probe
is coupled to a linear count rate-
meter, which detects the radiation
and provides a continuous meter
reading of relative energy. In addi-

» Please turn to page 56

» miulBET

F|g 3. A test setup which helped us fmd answers to the X-ray queshon
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Fig. TA. Distortion securs when regen-,
erated signal has square-wave shape.

REGENERATION

Fig. 1B. Sharp, ragged pulsas in re-
generated signal give raster this look.

The trouble commonly called *‘re-
generation” is also known by a
variety of other names (oscillation,
feedback, looping, etc.), but what-
ever term a serviceman may use to
describe this unwelcome condition,
he is likely to add an uncomplimen-
tary adjective. Regeneration can,
and does, occur in practically all
sections of a TV receiver, produc-
ing confusion wherever it appears.
However, its most baffling effects
are observed in those stages which
handle the picture signal.

The results of regeneration in RF,
IF, or video circuits can show up in
the picture itself, the most common
symptoms being poor definition
and ghosts. The same basic trouble
can also lead to erratic horizontal
and vertical sync, or to supercritical
fine tuning. Furthermore, since the
picture and sound signals are jointly
handled by many of the same ampli-
fier stages, regeneration in these cir-
cuits also affects the sound. The
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by Allan F. Kinckiner

How to diagnose, localize,
and cure spurious oscillations

in video IF and related stages.

audible symptoms vary consider-
ably; rushing or panting noises are
not uncommon, and in some cases
the effect is almost identical to igni-
tion noise in an auto radio. Since the
disturbances in the sound generally
seem more severe than those in the
picture, customers may complain
mostly of the excessive noise being
created—even if this noise occurs
mainly between stations.

Because regeneration is masked
or swamped out by strong input
signals, it often assumes the appear-
ance of intermittent trouble. Opera-
tion may be normal except when a
change in atmospheric conditions or
antenna orientation produces a drop
in RF signal level; then the raster
becomes broken up or distorted.
The appearance of the screen varies
greatly from case to case, as illus-
trated by the three examples in Fig.
1 (all taken with antenna discon-
nected). Some receivers that oper-
ate normally with rooftop antennas

Fig. 1C. Regeneration-produced signal
in Fig. 3 made raster look like this.

will suffer from raster breakup if
operated with rabbit ears; on the
other hand, some portables will not
function correctly with their own
antennas, but will present a faultless
picture if an outdoor antenna is at-
tached.

From this behavior, we can con-
clude that the presence of regener-
ation can be verified by merely dis-
connecting the antenna. A “break-
up” symptom in place of a clean,
slightly snowy raster (Fig. 2) not
only proves regeneration is taking
place, but also represents a steady-
state trouble condition which can be
isolated and corrected. (In some
high-noise areas, it might be neces-
sary to short across the receiver’s
anlenna terminals to prevent vari-
ations in random noise from affect-
ing the regenerative condition.)

Another method of determining
the presence of regeneration and
localizing its cause is to measure the
voltage across the load resistor of



Fig. 2. Normal raster with antenna dis-
connected meens ‘“‘ne regensration.’”’

Fig. 3. Wildly distorted video input
to the CRT in the cose of Fig. 1C.

Fig. 4. "“X" maorks the shield responsi-
bls for regeneration in RCA KC5109.

the video detector. This test, made
with no antenna conrected to the
set, should normally result in a
maximum reading of minus 1 volt
DC. An output of several volts not
only proves that regeneration is tak-
ing place, but also shows it is being
developed somewhere between the
RF input and video detector. Re-
generation in the video amplifier
can be localized by disabling the
last IF stage. If regeneration is oc-
curring in or after the video detec-
tor, it will show up as distortion
somewhat like that in Fig. 1.

To localize the trouble still fur-
ther, we can check the video IF
stages with a typical alignment setup
using a sweep generator and scope.
If the IF bandpass curve looks
normal when the generator output
is strong. but breaks up into jagged
peaks and valleys when the sweep-
signal amplitude is decreased, re-
generation in the IF section should
be suspected.

Looking at the input waveform to
the picture tube when regeneration
is present explains why the raster or
sound distortion can take so many
different forms. The scope trace
shows that regeneration - produced
signals can have any number of dif-
ferent shapes an almost square-
wave pulse in the case of Fig. 1A,
a sharp pulse for Fig. 1B, and the
“you-name-it” pulse in Fig. 3, cor-
responding to Fig. 1C. From this,
you might conclude that scope trou-
bleshooting is not much help in
these sets; but it can sometimes be
of real value, as the following ex-
ample will prove.

At first the raster shown in Fig.
1C was believed to be the result of
vertical trouble, or a feedback loop
between the vertical and video-sig-
nal sections, but the scope quickly
indicated that such was not the case.
The distortion evident in Fig. 3 was
still present even when the vertical
sweep tubes were removed. Further
troubleshooting proved that the re-
generation was caused by a posi-
tive-feedback loop from the sync
and keyed AGC stages back to the
video amplifier. The condition was
cured by adding a decoupling net-
work at the screen grid of the video
amplifier. Voltage had previously
been fed to this element from a
source common to the screen grid of
the keyed AGC tube.

Cases, Causes, and Cures

The simplest regeneration-creat-
ing condition is brought on by a
tube which provides too much gain
one with an “overactive thyroid,”
as one serviceman described it. At
the other end of the scale are the
complex, hard-to-find problems in-
volving positive feedback loops due
to faulty lead dress. Between these
extremes is an assortment of other
causes—some easy to correct once
they are located, others not so casy.

Surely everyone who has been
in the service business for very long
has experienced a case of regener-
ation due to extra-high transcon-
ductance in a tube. Most such oc-
casions are well remembered. In
my own experience, this fault has
occurred most frequently in Ad-
mirals of the 1950-52 period.

One of my earliest and most
memorable bouts with regeneration
was experienced with a 7” Philco.
The chassis had never been out of
its case, and the customer claimed

he had not so much as removed the
back. Yet, here it was on the bench
with a classic case of raster break-
up due to regeneration. This, in
turn, was due to a shield missing
from a 6AU6 sound IF tube —
which was in a virtually inaccessible
location even with the chassis pulled
out for inspection!

Resistor Changed in Value

A more recent case involved
an RCA portable using Chassis
KCS109C—a late-production vers-
ion of this chassis with three IF’s.
The customer had had his set serv-
iced by another technician who had
replaced the 6CUS8 third IF tube.
The set worked well with an out-
side antenna, but when the built-in
antenna was employed, the picture
sporadically broke up as in Fig. TA.
Completely removing the antenna
caused the condition to be displayed
continuously. A diagnosis of IF re-
generation was verified by hooking
a sweep generator and scope to the
set.

To my relief, I had good luck on
this set. Here’s how [ went about
finding the trouble: With the sweep-
generator output decreased to the
point of waveform breakup, 1
started changing tubes, eyeing the
waveform all the while. In doing so,
my attention was focused on two
well-browned resistors. Going to
work on these, I found they were
cathode-bias resistors in the first
and third IF stages, respectively.
The former (a 47-ohm unit) had
increased to 150 ohms, while the
other had risen from 180 to 500
ohms. After replacing both resistors,
I repeated the sweep-generator test
and found that the regeneration had
been corrected.

My guess was that the cathode
resistors had been damaged by a
shorted tube or tubes; this explained
why the third IF had recently been
replaced. The reason why this trou-
ble produced such odd behavior is
just a calculated guess. I have an
idea that the entire video IF strip
may have acted somewhat like a
multivibrator under weak - signal
conditions, with the necessary re-
generative signal being fed back
from the video detector by way of
the AGC filter and bias network.
Poorly-Grounded Shield

Another RCA portable, by coin-

cidence also a KCS109, was re-
» Please turn to page 65
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Channel selection may be either bi-
directional or unidirectional; that is.
the tuner may rotate in either direc-
tion, or in just one—from low to high.
The heavy lines in the circuit diagram
indicate the additional circuitry re-
quired for bidirectional operation.
While many different switching sys-
tems are used. all are similar to the
one shown here, and follow the same
general principles of operation. De-
pressing a push button supplies power
to the motor from a secondary wind-
ing on the power transformer. As
soon as the motor is energized, a run-
stop switch automatically closes, keep-
ing the circuit closed until the next
“on-channel” position is reached.

The 24-volt split-phase motor re-
quires a starting capacitor, in series
with a resistor across the winding, in
order to develop the required torque.
If control is bidirectional, a second
motor winding is used for reverse

OTORIZE
UNIN

MECHANISMS

drive. When the motor is energized,
the rotor engages a gear train that
drives the tuner shaft. When the
motor stops, the rotor returns to an

“

out” position (photo 1), disengaging
the gear train.

The tuning cycle begins when either
the power tuning push-button contacts
(photo 2) or one of the remote tuning
relays (photo 3) are closed. Although
these switch devices are often located
at some distance from the motor as-
sembly. they can be easily identified
by their basic physical characteristics.

Some manufacturers use the rotor
end-play action to also perform one
or more of the switching functions. In
photo 4, end-play action closes the
motor run-stop contacts and opens a
pair of muting contacts when the
motor starts. When the motor stops,
the spring-loaded rotor returns to the
“out” position, opening the run con-
tacts and closing the audio contacts.

”»

__ROTOR IN

o



Power ~V tuning units have
grawn in popularity until, to-
day, evary major manufacturer
has ai least one remote-control
or power-tuned receiver. The accom-
panying photos will give you a
clese-up view of the ‘muscles”

in modern rnotorized tuning

mechanisms.

The three-gang end-play switch in
p1dto 5 depends only on the spring
actien of the leaf switch to close the
contacts when the motor runs, and
clcses an additional set of contacts to
bydess the circuit-activating switches.

n bidirectional systems, after the
irizial starting action. some {orm of
mwctor-reverse switch is employed to
keep the proper motor winding con-
nzcted into the circuit. Photos 6 and 7
show the methods used to properly
position the switch contacts. While
ttere are minor variations from these
desizns, all use rotor torque to drive
a rmechanical linkage which closes the
correct contacts before the initial con-
tact is broken.

One of the major differences be-
tween units is in the programming
system. In the mechanism of photo 8,
the motor-reverse contacts double as
moter run-stop contacts. They are
opened by the cam-follower arm when

PROGRAMMING  DETENT
CAM SWITCH
\ CONTACTS'

the cam is in the flat position, thus
breaking the circuit and stopping the
tuning cycle. The cam s=stem in photo
9 operates just the opposite of the one
shown in the schematic #ith the flat
part of the cam towazd th¢ switch
contacts, the motor comtmues to run;
when the rounded part is tcward the
contacts, they open the 1 otar-run cir-
cuit. The other two sections of the
leaf switch disconnect the audio and
darken the picture tube wtile channels
are being changed.

Two separate sets of sitch contacts
are used with the programaming wheel
in photo 10. The contacts of the con-
ventional run-stop switcl are hidden
by the cam that actuates them; how-
ever, the spectal detent-saitch contacts
are clearly visible. This unit is used
with tuners which do net have a stiff
detent spring; the detemt switch is
wired in parallel with -he run-stop
switch to provide precisson stopping.

MOTOR
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FOR
COUNTERCLOCKWI SE
OTATION

RUN-STO>
CONTACT >
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Need fo
know more about

TRANS/STORS ?

HEA
TRAIN Yﬂll ATHOME

in semiconductor physics
and transistor applications

RCA Institutes Home Study School’s new Transistor
course is designed to meet the needs of men and women
in the field of electronics who realize the growing im-
portance of semiconductor technology. The course covers
transistor characteristics and testing methods... pre-
pares you to move up in your job as you increase your
knowledge and skills. No monthly installment payments.
Pay-as-you-learn using the most economical possible
home study plan... you pay for your next study group
only when you order it.

Courses also available in Electronic Fundamentals,
TV Servicing, Color TV, and Electronics for Automation.

RCA INSTITUTES, INC.

A Service of Radio Corporation of America

The Most Trusted Name
in Electronics

®
Licensed by the University of the State of New York

RCA Institutes, Inc., Home Study Dept. PF-DO

350 West Fourth Street, New York 14, New York

Please rush me your FREE illustrated 64-page book “Your Career in
Electronics,” describing your home training programs, including
complete information on the new Transistor course. No obligation.
No salesman will call,

| I
| 1
I I
| 1
I ]
| I
1 )
| I
I  Name Age. 1
] (PLEASE PRINT) I
1 1
1 |
I 1
| 1
| I
| 1
! i
| l

Address

City. Zone. State.

Korean Vets: Enter discharge date

IN CANADA: No postage, no customs, no delay. Send coupon to:
RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Que.
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The
Electronic
Scanner

Premiums Galore

Service aids, toys, cameras, watches, and other useful items
for home and shop are among the 17 valuable premiums
available with the purchase of RCA receiving tubes. Heading
the premium list in this “Front Page Program” is the Meter
Chest, a 200-tube caddy equipped with RCA’s WV-38A VOM.

+

Diamonds are Whose Best Friend?

r""—'— ¥ Or . .. “Oh, for the life of
g B a distributor salesman.” Winner
in Duotone’s diamond needle
sales contest is Tom Kendrick
(left) of Electro-Sonic Supply
Co., Ltd., Toronto. Bill Pointon
(right, Canadian representative,
is shown awarding the prize —
a $500 diamond ring!

£ dMe——
Tube Test Data by Subscription

Owners of B & K tube testers may obtain setup data on
new tube types from B & K Mfg. Co. The “New Tube In-
formation Service” 1is issued by the manufacturer every 3
months. An annual subscription includes all 4 issues for $2.50.
Single copy price is $1.50.

. and Now They Have Tape, Too

First in Sarkes Tarzian’s new line of magnetic recording
tape is a general purpose Y4” size with 1Y2-mil acetate base.
Initially, it is being offered in lengths of 15(/, 600" and 1200’
on 3”7, 5" and 7" reels.

Tubes by the Bucketful

Buy a special assortment of Amperex
tubes, consisting of widely used radio
and TV types, and you get a B. F. Good-
rich Lce Bucket free. Various quantities of
the following tube types are included in
the $49.46 deal: 2ERS; 4ES8/XCC189;
6AQ8/ECC85; 6AT6/EBCY90; 6AV6/-
EBCY91; 6BA6/ EF93; 6BL.8 / ECF80;
6BM8 / ECL82; 6BQ5/ EL84; 6CA4 /-
EZ81; 6CA7/EL34; 6ERS5/EC95; 6EH7/
EF183: 6EJ7/ EF184; 6ES8/ ECCIi89;
6FG6/EMB84; 6FY6;, 6V4/EZ80; 6X4/-
EZ90; 12AT7/ECC81; 12AU7/ECC82; 12AX7/ECC83; 6267/-
EF86; and 7025.

T
1CE BUCKET
rox

CB Franchises Awarded

Vocaline Company of America, manufacturer of Citizens
band radio equipment and wireless intercoms, is in the process
of setting up a network of warranty repair stations. Many
areas are open for franchising to recognized and qualified
service companies. Write to Service Mgr.,Old Saybrook, Conn.

Buy 9, Get 1 Free

. is the program CBS Electronics is using to let service
dealers prove to themselves the “total reliability” of CBS
receiving tubes. Beginning Dec. 1 and ending Dec. 30, it gives
you the opportunity to “blast test” the popular 6AX4 type.

Gets 'Em There Faster

Merit Coil & Transformer Corp., with a network of ware-
houses from coast to coast, has just moved the midwestern
operation to Chicago, only Y2 mile from the largest trucking
terminal in the U.S. Now, your distributor can obtain needed
transformer and coil replacements for you faster than ever.
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2300 OHM

r. Service
T‘echnlman'

Ask your Belden jobber about this
complete wire and cable line

What types of wire and cable do you need? Ask
your Belden electronics jobber for complete
specifications on types, sizes, insulations, and
convenient spooled lengths. Available from stock.

Power Supply Cords

Antenna Rotor Cables

8464

TV and Cheater Cords

8875

Hi-Fi, Stereo, and
Phonograph Cables

8421

8430

8419

Rubber-Vinyl
Multiconductor Portable
Cordage

8462
8888

rHook-Up Wire

WIREMAKER FOR INDUSRY
SINCE 1902
CHICAGO

power supply cords e cord sets and portable cordage
electrical household cords e magnet wire o
lead wire e automotive wire and cable e aircraft
wires e welding cable

8-7-0
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More Signal
Power with Winegard
TV Amplifiers and
Booster Couplers!/

New Precision Amplifier A-400 drives 1 to 30 TV sets.
You get up to 26db gain on TV and FM bands with the
Winegard A-400. Has four 6FY5 neutroelectrode tubes
with extremely low noise characteristics. Dual 75 ohm
outputs—300 ohm balanced input with no-strip discon-
nect plug and 75 ohm coaxial input. Unit completely
fused. Finest amplifier in its class—$79.95.

Booster Coupler WBC4—operates 1 to 4 TV and FM sets.
Delivers up to 125 db gain all channels on one set.
Operates 2, 3 or 4 sets with up to 6 db gain for each set.
Powerful 6DJ8 tube, shielded and protected. 4 sets of
no-strip lead-in terminals—quick disconnect plug for
antenna lead-in—$27.50.

Write today for full information
on Winegard TV distribution systems
and famous Winegard TV antennas.

& Winegard ..

3009-12 Scotten Blvd.
Antenna Systems
Everything from the
antenna to the set

Burlington, fowa

FEI S SN - = AL
Count-down. If by some not too strange chance
you're among the thousands who haven’t yet seen the
need for rigid inventory control, now is an excelient
time to think about taking a physical count of every
resale component you have. Sure, it's work! But it's
some of the most profitable work you can undertake.

Once the original inventory has been taken, you’ll
need only minutes a day to keep an up-to-date per-
petual inventory. Such a system can keep the shelves
and stock bins reasonably free of slow-moving items
that tie up capital. Just to prove a point, take a look
around your shop at the “well-aged” look of some of
the stock.

Once you have a physical count, and have recorded
quantitics in some categorized order of your own choos-
ing, you can easily deduct parts as they’re used (re-
ferring to the office copy of customer work orders).
New items, when purchased are added to the inventory
record, and a daily, weekly, or monthly calculation is
made of all items in inventory. Records must be ac-
curate or the program is worthless. Since the turnover
ol every item is automatically recorded, new stock can
be ordered intelligently. This system also permits stocks
of “going-out-of-use™ items to dwindle at the right time,
thereby diverting working capital into more profitable
channels. It’s also a good idea to keep a record of items
nceded but not in stock. When the usage rate reaches
a certain point, a supply can be added to the inventory.

S & ¢

How do you rate? Not long ago an appliance
service survey was conducted in a leading metropolitan
area to determine customer reaction to the cost, qual-
tty, and speed of service received. While radio and tele-
vision service differs in many respects from appliance
service, customer reactions are prone to follow the same
patterns in both cases. Some very interesting facts came
to light. For one thing, the survey showed that a healthy
percentage of newly-purchased items required service
during the first year, which indicates the necessity for
keeping abreast with new designs.

Questioned about the promptness of service, nearly
one out of four people felt they received slow service.
Of these, almost half thought this was because the serv-
ice organization didn’t have the required parts in stock.
whtle over a third felt the call just wasn’t handled as
promptly as it should have been. These are the dissatis-
fied customers whose business is ready for “wooing.”
That one-fourth of the country’s consumers feel this
way is appalling.

The feelings regarding quality and promptness dove-
tailed when cost was brought into the picture. Two-
thirds of the group polled felt the service they received
was both prompt and satisfactory; only 7% of these
folks thought the charges were high. On the other hand,
among the third who felt service was generally poor or
slow, 24% werc of the opinion that the cost was too
high. 1¢’s the same old story: When people receive good
serv{i}ce, they rarely complain about price. How do you
rate’



3 . .
Heres the clickest reminder

SHOWS WHAT’S HAPPENING—AT A GLANCE!
This G-E Service Call Board makes it easy to keep
track of jobs. You see at once what calls, pick-ups,
and deliveries are to be made—when and where.

BIG (21%" by 14”)...EASY TO SEE AND USE!
Entries are written on a rotating plastic sleeve with a
marking pencil, and erased or changed quickly with
the wipe of a cloth.

ALWAYS UP-TO-DATE. HANDSOME, MODERN!
The rotating sleeve is the real feature. As you turn it
each day, all deadlines move up. No job is overlooked.
See your General Electric tube distributor about your
Service Call Board, or mail coupon at right to the
Chicagzo warehouse address given. Distributor Sales,
Electronic Components Division, General Electric
Company, Owensboro, Kentucky.

Progress /s Our Most Important Produvct

GENERAL &3 ELECTRIC

311.403

t

TV-RADIO SERVICE CALL BOARD
MONDAY
9.00 Halvorson 40¢ Main
. Piskup set
-00 J.Watts 8 Bayside
Service cal]
.00 Sam Caldwel] bring:
.00 Portable 1o Shop
¢ ASSN, LUNCH
l.oo
2.00
HAYE Downgy TY REaDY
¥ To nspect a1 SHop
Payy BivgRs 2
o Service c'u'us Prkiien
NENO"M w
A L cayg
500 ANDI o
REwg :
delwe'r'sb:zf b

board lve ever used/”

TUESDAY

DELIVER REPAIRED Rt-Fy
To APEX CLUB 1

WEDNESDAY

L £3ll CLARK (main 302 1)

MBS Uk, 41 Rierview ™ TV
Finch Tuge -t ]« - T
-5+ J_‘“*f“ y
; R i o | ‘ .
APES, 816 Washimr. |~ -
Pick opgge e |
W Er sl 8§
e o L
I’ e Q—r-l‘
A __t__ f
Pick up gor
- SRYPset at Rog |
YMCA ~cp CARE i
SPeaker 5r$1en, 1 " 4

© ONLY 35! Schedules your serv-
ice calls...pick-ups...deliveries
...back orders...inventories...
work assignments...sales. You'll
want more than one Service Call
Board. Order today!

'6------------l

6 ‘ General Electric Company, Dept. B
3800 North Milwaukee Avenue
Chicago 41, lllinois
Kindly ship me prepaid:
Service Call Boards (ETR-2144) at $5.00 each.

My check or money order is enclosed for the required
amount plus any sales or use tax applicable in my area.

NAME

STREET ADDRESS

CITY. ZONE STATE

T T R R R RN



STOP ihat

interference!

ELIMINATE OR REDUCE
TV AND FM INTERFERENCE

Tunable
MOSLEY

Wave [raps

Now! High Q series-resonant wave
traps help knock out TVi and BCl.
High Q series-resonant type wave
traps may be used on any receiver
input, 50 to 600 ohms, balanced
or unbalanced. Easy to install,
Solderless. Choose type whose
range includes frequency of inter-
fering station.

List Price Y 4.82

TYPE RANGE (mcs.)
WT-7 6.8-8.5
WT-14 13.8-16
WT-21 16-28
WT-41 27-55
WT-78 47-110
WT-165 100-230

Mo/

Elictson2s G

5t. Louis , Missourl
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ON TEST EQUIPMENT

by Les Deane

Farad Finder

The instrument pictured in Fig. 1 is
designed expressly for measuring capaci-
tor values, Manufactured by Arkay In-
ternational, of Richmond Hill, New
York, the Model CA-40 Capacity Meter
is a direct-reading instrument well suited
for radio and TV service work as well
as laboratory and industrial applications.
The unit comes complete in either kit or
factory-wired form.

Specifications are:

I. Power Requirements — 105/125
volts, 50/60 cps; power consump-
tion approx. 25 watts; transformer
provides line isolation.

2. Capacitance Range — five switch
positions provide full-scale ranges
of 50, 100, and 1000 mmf, 01 and
0.1 mfd; special test jack provides
additional range of 0.1 to 1.0 mfd.

3. Calibration — five individual cali-
brating controls provided: precision
calibrating capacitors available.

4. Other Features — 6" 50-ua panel
meter with two scale arcs for all
sty ranges; two 307 test leads sup-
plied.

5. Size and Weight — case 6%2" x
734" x 4Y4”, 4Y5 lbs.

At first glance, this unit looks some-
what like a VIVM. It is housed in a
black hakelite case and has an all-metal
front panel. The wide-angle meter oc-
cupies the top half of the panel, the
lower half serving as a mounting plate
for an off-on switch, capacitance range
selector, and three test terminals. Each
terminal on the panel is a combination
banana-plug jack and universal binding
post. The test leads are ecquipped with
banana plugs on one end for connection
to the meter, and alligator clips on the
other end for connection to capacitors
under evaluation.

To measure capacitance, you merely
select the proper range and connect the
questionable capacitor across the test
leads. A value between I mmf and | mfd
is then indicated directly on the appropri-
ate meter scale (MMF or MFD). The in-
strument is not designed for in-circuit
testing, nor is it intended to measure
electrolytics, since they have very high
leakage characteristics. Accuracy of its

Fig. 1.

Arkay’s new meter measures
capacitor values from 1 mmf to 1 mfd.

readings depends largely on how precise-
ly the meter is initially calibrated. After
calibrating the Model CA-40 with capuc-
itors of #+=.5% tolerance. 1 found it to
be as accurate as some of the more ex-
pensive bridge-type instruments.

A complete circuit of the CA-40 is
shown in the schematic of Fig. 2. Dual
triode V1 functions as a cathode-coupled
multivibrator which supplies a pulsating
output across cathode resistor R7. Ca-
pacitors C1 through C5 provide a means

Fig. 2. The CA-40 consists of an oscil-
lator, meter circuit, and power supply.
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suss FUBIS

.« . by turning FIRST to BUSS for
fuses of unquestioned high quality

By rzalying on BUSS as your
source for fuses, you can quickly
and easily find the type and size
fuse you need. The complete BUSS
line of fuses includes: dual-ele-
ment “‘slow-blowing”, single-ele-
ment ‘“‘quick-acting’” and signal
or visual indicating types . . . in
sizes from 1 500 amp. up — plus
a companion line cf fuse clips,
blocks nd holders.

BUSS fuses are macle to protect
—not to blow needlessly
Whern you install BUSS fuses —
you are sure your customers
receive maximum protection against

damage due to electrical faults.
And just as important, your cus-
tomers are safeguarded against irri-
tating, useless shutdowns caused
by faulty fuses blowing needlessly.

It pays to rely on dependable
BUSS fuses because there are no
‘kicks’ or complaints from users
about their operation . . . and you
avoid costly, wunnecessary call-
backs.

Capitalize on the BUSS
trademark

The universal trade and con-
sumer acceptance of BUSS fuses

is based on the millions upon mil-
lions of BUSS fuses used in homes,
on farms and in industry over the
past 46 years. Handling BUSS
fuses — and other KNOWN items

helps safeguard your reputation
for service and quality.

For more information on BUSS
and Fusetron small dimension fuses
and fuseholders . . . Write for bulle-
tin SFB.

BUSSMANN MFG. DIVISION,
McGraw-Edison Co.
University at Jefferson, St. Lovis 7, Mo.

1260

BUSS fuses are made to protect- not to blow, needlessly.

BUSS makes a complete line of fuses for home, farm; commercial,
electronic, electrical, automotive and industrial use.
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ALL
THE
TUBES
YOU

NEED..
SONOTONE

HAS!

Now you can simplify your inven-
tory, boost discounts, add higher
quality to your tube line...with
Sonotone’s expanded new line
of more than 150 top-quality
tube types. All Sonctone tubes
undergo rigid performance and
production tests...?nany reliable
tubes are being used right now
for rigorous space and military
projects. Available for industrial
and entertainment uses, as well.
For high quality and top profits,
you can rely on Songtone tubes.

for altering oscillator frequency, and po-
tentiometers R1 through RS are used for
the calibration of each range. Diode M1
provides a low resistance charging path
for the oscillator coupling capacitor, thus
eliminating R7 from the charge path.
Consistent pulse amplitude and stable
operation of the oscillator are assured by
the use of a regulated plate supply volt-
age.

As illustrated in Fig. 3, output of the
multivibrator is developed across cathode
resistor R7 and applied to the unknown
capacitor. The positive-going pulse of
the applied signal (W1) causes the meter
rectifier M2 to conduct and charge the
unknown capacitor. Between pulse inter-
vals, M2 ceases to conduct, and the ca-
pacitor discharges through the meter cir-
cuit. The meter reading thus provides a
direct indication of the charge stored by
the unknown capacitor. With a damped
meter movement and components R8 and
C6 acting as filters, the reading obtained
represents the average value of the pulse
signal (W2).

Since the amplitude of the multivibra-
tor signal and the impedance of the
metering circuit are relatively constant,
frequency of the test signal is made vari-
able to compensate for the different ca-
pacitance ranges. For example, the mul-
tivibrator frequency is increased by 10
times when changing the range setting
from full-scale indications of .1 to .0l
mfd. Hence, repetition rate of the charg-
ing pulses increases as capacitance of the
measured component decreases, and the

: UNKNOWN ;
.. CAPACITOR .

s

Fig. 3. Diagram showing operation
and test signal of the Capacity Meter.

meter is calibrated accordingly.

Since the Model CA-40 is a direct-
reading instrument and its operation is so
simple, 1 found it ideal for quick meas-
urements of stock parts. It would also be
useful in production line work. I've
found such an instrument very helpful
when trying to pinpoint the cause of
frequency drift or phase shift in an
oscillater circuit. For instance, if a ca-
pacitor is changing value in a horizontal
or vertical oscillator stage, about the
only way to find it is by direct substitu-
tion or through an accurate measurement
of its value. The precise value of a ca-
pacitor is not always of concern in ordin-
ary coupling or bypass applications, but
when it comes to tuned stages or wave-
shaping networks, this factor is extremely
important.

Portable Service Shop

Mercury Electronics Corp., Mineola,
New York, has recently introduced a
new instrument that accomplishes the
work of several. The Model 300 Com-
bination Tester shown in Fig. 4 incorpor-
ates a multiple-socket tube tester, picture
tube tester-reactivator, and a VOM sec-
tion that measures voltage, current, re-
sistance, and capacity.

Specifications are:

1. Power Requirements — ]105/125
volts, 60 cps; AC power consump-
tion less than 5 watts standbyv;
power indicator on front panel;

transformer provides line isolation;

self-contained 1.5- and 6-volt bat-
teries supplied.

2. Tube Tester — checks over 700 dif-
ferent tube types for shorts, leak-
age, gas, and emission; 17 prewired
test sockets provided on panel;
shorts and leakage indicated by
neon lamps,; built-in 7- and 9-pin
straighteners; tube chart supplied
and new listings furnished to regis-
tered owners.

3. CRT Tester — tests both mono-
chrome and color picture tubes for
leakage, shorts, and emission; pro-
vides tests for types with 2.35-

TV TUNERS tuinen

"ALLTYPES

s .95 Including all parts and labor

(except broken wafers—billed at cost)

® Normally shipped same day received
® 90 day full guarantee
e U/V combinations $17.95

Sonotone.;

Electronic Applications Division, Dept. T10-120
ELMSFORD, NEW YORK

Leading makers of rechargeabie batteries, phono cartridges,
speakers, microphones, tape heads and electronic tubes,

fn Canada, contact Atlas Radio Corp., Ltd., Toronto

FREE—!! Mailing carton sent fo you on request

Phone REpublic 3-9189

4511 Weat Jefferson Blvd.
Los Angeles 16, Califarnia

L. A. TUNER EXCHANGE
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that's why | like General Electric Designer TV”

says Albert Glasser, Manager of the Acme  you to get at the circuitry while the chassis is still

Television Service Company, 4750 Liberty 1 the set.

Street, Pittsburgh, Pennsylvania. When you’ve serviced just one, you’ll be an au-
thority on the Designer, thanks to reliable, uni-

“We have no trouble with repairs on General Elec-  form Precision Crafted Circuitry. A painted sche-

tric Designer sets. As a matter of fact, one reason  matic diagram makes it easy and quick to pinpoint
our customer relationships are so pleasant is the  repairs.

high quality of the product.” Designer TV —the easiest-to-service set in all
television. General Electric Company, Television

Mr. Glasser went on to say, “Designer sets are 1
Receiver Department, Syracuse, New York.

particularly easy to service because 209, of the key
points are reachable when you take the back off. -
This makes it possible to do the bulk of the service Progress Is Our Most Imporfant Product %m: S
work right in the home.”

‘The General Electric Designer chassis was created . G E N E R A L Q E LE c T R I c

with exactly that simplicity in mind. It permits

December, 1960/PF REPORTER 39



Mr. Service Technician: :
Want to service transistor radios rapidly ;
—accurately? You can with

REPAIRING

TRANSISTOR
RADIOS

by 5. Libes (Director Technlcal
Publications, Begen-Prasto)

The man who wrote this book knows his subject
well and provides practical procedures that you
can apply to faster troubleshooting and to find-
ing those elusive ‘dog troubles’.

Basic theory is presented in a way that you will
understand easily, quickly. Operation and serv-
ice of the latest transistorized circuit designs
are covered. All new ideas about transistors as
used in current transistor radios are explained.
Also included are the latest design practices in
transistor portable AM, multi-band, imported,
all-transistor, auto-hybrid and FM radio receiv-
ers. High power transistorized public address
power amplifiers and current high fidelity appli-
cations are covered.

Servicing is explained on a step-by-step basis
including trouble check points and charts, in-
struction of handy-to-use test equipment (e.g.
signal source, power supply). And, there's an-
other feature—transistor and diode substitution
charts. Also included is information on how to
select test equipment and tools for repairing
transistor radios. #270, $3.50

MASTER RECEIVING — PICTURE TUBE SUBSTITU-
TION GUIDEBOOK, H. A, Middleton, $7.45
RECEIVING TUBE SUBSTITUTION GUIDEBOOK 4th
suppl., H. A, Middleton, $1.35

TUBE CADDY-TUBE SUBSTITUTION GUIDEBOOK,
H. A. Middleton, 90c

HOW TO TROUBLESHOOT TV SYNC CIRCUITS,
1. Remer, $2.90

REPAIRING TELEVISION RECEIVERS, C. Glick-
stein, $4.40

AUDIO & HIGH-FIDELITY SERVICING

HOW TO INSTALL & SERVICE INTERCOMMUNICA-
TION SYSTEMS, J. Darr, $3.60

H(’)lV;Il 'I’;) gElVICE TAPE RECORDERS, C. A. Tut-
21 2

REPAIRING HI-FI SYSTEMS, David Fidelman, $3.90

TEST EQUIPMENT

HOW TO USE METERS {2nd ed.), J. F. Rider &
S. Prensky, $3.50

HOW TO USE TEST PROBES, A. Ghirardi & R.
Middleton, $2.90

OBTAINING INTERPRETING TEST SCOPE TRACES,
J. F. Rider, $3.00

HOW 1O USE SIGNAL & SWEEP GENERATORS, J.
Richard Johnson, $2.40

HOW TO USE GRID-DIP OSCILLATORS, R. P. Tur-
ner P. E., K6Al, $2.50

RADIQ SERVICING

IADIO RECEIVER LABORATORY MANUAL, A. W,
Levey, M. S., $2.00

RADIO TROUILESHOOTING GUIDEBOOK, VOL,. 1,
Rider & Johnson, $2.40

HOW TO INSTALL & SERVICE AUTO RADIOS {2nd

d.), J. Darr, $3.25

IEPAIRING PORTABLE & CLOCK RADIOS, B,

Crisses & D. Gnessin. $2.75

PROFITABLE SERYICING AREAS

HOME AIR CONDITIONING, Installation & Re-
pair, J. Derman, M.S., F. Makstein, H. Sea-
man, $3.50

BASICS OF FRACTIONAL HORSEPOWER MOTORS
&lRZP;IR Gerald Schweitzer, soft cover $3.90;
clot

IN:USTRIAL CONTROI. CIRCUITS, Sidney Platt,

3.90

Prices subject to revision,

At distributors or order direct!

Hrite for new catalog, Dept. PF-12.
H‘g JOHN F. RIDER, PUBLISHER, INC.

116 wWest 1-11h Shrest, NMew York 11, MY
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2.68-, 6.3-, and 8.4-volt heaters, re-
activates CRT's with low emission,
shorts, and opens; provides life ex-
pectancy test; special socket adap-
ter furnished for color, 7-, 8-, and
12-pin bases.

4. DC Voltmeter—six full-scale ranges
of 15, 75, 150, 300, 750, and 1500
volts; sensitivity 20,000 ohms/volt;
accuracy within 2%, two 36" test
leads supplied.

5. AC Voltmeter — six full - scale
ranges of 15. 75, 150, 300, 750. and
1500 volts; sensitivity 5,000 ohms/
volt; accuracy within 5%.

6. Ohmmeter — 0 to 10 megohms in
three ranges of R x I, R x 100, and
R x 10K; center-scale indication 12;
zero-ohms adjustment provided on
panel; circuit operates from 1.5- and
6-volt internal batteries.

7. DC Ammeter — five full-scale
ranges of 75 wua, 7.5 ma, 75 ma,
750 ma, and 15 amps; leads and
terminals color-coded for polarity.

8. Capacity Meter — capacitor values
including electrolytics indicated on
two ranges of from 001 to .5 mfd
and 1 to 80 mfd; calibration ad-
justment and HI-LO range selector
provided on panel.

9. Size and Weight — case 172" x
138" x 415", 1214 lbs.

From the long list of specifications, you
can easily see where the Combination
Tester gets its name. The instrument is
mounted in an attractive hand-rubbed
oak case with detachable lid. A metal
spring clip is attached inside the lid for
securing the tube-data binder and instruc-
tion manual supplied with the unit. The
instrument’s case also includes a storage
compartment for tools, test leads, and
cables.

Although the panel meter is loaded
with scales for the various functions and
ranges, its wide-angle D’Arsonval move-
ment makes it easy to read. The meter
measures 6” across and is heavily
damped.

After making use of the Model 300 in
the lab the past few weeks, 1 found it
to be a very versatile instrument — yet
one that presents no problem at all when
switching from one application to an-
other. I'm often skeptical of instruments
which claim to do a number of different
jobs, because in many cases it may re-

Fig. 4. A tube and capacitor checker,
VOM, and CRT restorer all in one unit.

quire too much time and effort to con-
vert the unit from one mode of operation
to another,

This is not the case with the Model
300; in the center of its panel, directly
below the meter, is a 4-position master
switch which enables you to select the
proper function with a twist of the wrist.
There is also no interaction between test
sections, and therefore less danger of in-

CRT

TESTER-REACTIVATOR

PRESS 10
REACTIVATE

Sk é Vss

LEAKAGE

)

G-4

QuALTY FOCUS ANODE
FiL CONT._ CATHODE
LIFE TEST §
4
l,’ B
FILAMENI LEAKAGE
e &
~@ -
2V i ’
VOLTAGE QuAtiTY
Al .

N
CRT CABLE

Fig. 5. Portion of the Model 300 panel
devoted exclusively to CRT testing.

SERVICEMEN KNOW!

Here they pay less and get the best

USHe

Chemically-Electronically, engineered for Tuners

and Switching Mechanisms.
When New HUSH is applied it will wash-away that dirt, leaving
clean and positive contacts protected by a lasting lubricant. New
HUSH is made from the finest solvents and it contains Electro-

carbon. 3
’ Also available—
. 32 oz. containers

Silicone oils. .
alm o containeis 6 ox. spray can $2.25 net
EVER - QUIET ®
Since 1949

VOLUME CONTROL AND CONTACT RESTORER
EVER-QUIET is a free-flowing liquid that leaves no powder resi-
due. Scientifically designed to seep around the shaft and pene-
trate the control or potentiometer,
leaving a safe protecting film. Harmless to metals, wire eor

6 oz. Spray can $| .59 net

cleaning the contacts and

2 oz. Bottle & dispenser 79¢ net

CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey
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Fig. 6. The CRT test cable supplies 4
individual sockets for all tube types.

strument damage.

Not having space to give you a report
on all my experiences in the various ap-
plications of the Combination Tester,
I’'ve singled out the picture tube tester-
reactivator for your particular attention.
The instrument panel is divided into
three major sections -— tube testing,
VOM functions, and CRT testing. The
entirc CRT section is shown in the
close-up photo of Fig. 5.

To test a picture tube, the master
switch is placed in the CRT position and
AC power 1s applied. The selector switch
in the center of the cRT section is then
turned to the position labeled FIL CONT.
The LEAKAGE-QUALITY slide switch (low-
er-right of Fig. 5) is positioned on LEAK-
AGE; and the FILAMENT VOLTAGE switch
(lower left) placed in either the 8-, 6-,
or 2-volt position, depending on the
filament rating of the tube being tested.

The octal plug of the Multi-Head
socket adapter (Fig. 6) is connected to
the socket at the bottom of the CRT
panel. The picture tube is then connected
to the proper base socket at the other
end of the adapter cable. Note that on
one end of the Multi-Head unit there is a
color gun selector. This switch permits
you to test or reactivate each gun of a
color tube separately.

With the instrument set up in this
manner, the yellow-jeweled lamp labeled
LEAKAGE will glow immediately if the
tube’s filament is intact. To check for
shorts, the selector switch is advanced to
the remaing four positions — G-I, G-2,
G-4, and caTHoDE. If the leakage lamp
glows steadily, either a short or leakage
of less than one megohm is indicated.

For an emission check, which can also
help to detect an open element, the selec-
tor switch is placed in the G-1 position,
and the LEAKAGE-QUALITY switch in the
QUALITY position. Relative emission will
then register on the BAD-REACTIVATE-
GooD scale of the panel meter.

Two modes of CRT reactivation are
offered by the Model 300: One is a
“boost method,” which increases heater
voltage by 30%; and the other is a “shot
method,” which employs approximately
1000 volts DC to clean the cathode coat-
ing or to weld a shorted or open element.
The reactivation circuits are energized by
the small red button in the upper-left
corner of the crT test panel. A

FREE TO
RADIO/TY
SERVICE
DEALERS

o HIS SPECIAL ASSONTMENT OF 80

mperex’
radio and television replacement
TUBE

The very tabes now used in all the quallty sets you service

| N R St s

I ey ‘A.ww---- \""""" lmm,.,.-. Wmperex

22 ‘ - A,...,..-.g

The very tubes now used in all the quality sets you service, plus ... the famous B. F.
Goodrich NICER BUCKET ... hot/i yours for the price of the tubes alonc! The ‘Nicer
Bucket’, made of miracle PYC won’t rust, scratch or break. From the night before to
the morning after, it keeps hot food hot or cold beer cold. Smart, simple design . .. no
fragile liner to break...in fact for food —hot or cold...for ice...there’s no other bucket
like it at any price! Pick up this 2-for-1 offer today. You'll service your customers with
the best, pocket the profits, take home the bucket! Act today, supplies are limited.

GET YOUR FREE GOODRICH °'Nicer Bucket’ from any
Amperex replacement tube distributor. Ask Amperex for
the name of the franchised distributor in your neighborhood.

AMPEREX ELECTRONIC CORPORATION
230 Duffy Avenue, Hicksville, Long Island, New York
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RELIABLE
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TWIST-PRONG
ELECTROLYTICS

A satisfactory repair job means a
satisfied customer. To keep your
customer happy and to prevent
costly call-backs you must de-
pend on a reliable replacement.
Aerovox AFH Twist-Prong Elec-
trolytics can always be depended
on to give long-life and excellent
service because they're made
better . . . high-purity aluminum
foil construction throughout,
85°C operation, improved her-
metic sealing and rugged prongs
and mounting terminals.

Available in the widest selection
of exact-duplicate replacements
including printed-wiring and
selenium rectifier types. Your
local Aerovox Distributor stocks
the replacement you need when
you need it. Call on him today for
all your capacitor requirements.

BUY THEM BY THE KIT ...

Your Aerovox Distributor offers you spe-
cial “Stack-A-Lytic” kits (AK-400 and
AK-401) with a selection of 8 or 16 popu-
lar TV replace-
ments with a
FREE handy metal
storage rack with
stacking

features. g
o 3 fame . J4
S

AEROVOX CORPORATION

DISTRIBUTOR DIVISION
NEW BEDFORD, MASS.

PF REPORTER/December, 1960

We’re not deliberately picking
on a certain model — but we have
noticed an unusually large number
|of troubles in the 74BF and 75BF
|auto radios used in 1957 Fords.
’There are several reasons for this.
|One is the popularity of the car it-
|self, leading to a large quantity of
these radios in the field; the other
is that 1957 was the first full year
of hybrid-radio use. Some of the
following troubles occur in enough
different radios to be of special in-
terest; in other cases, the trouble is
more unusual, but still interesting.

Open Emitter Resistor

As you may have already rec-
ognized, these are the models that
use a piece of special wire several
inches long to produce exactly 1
ohm of resistance in the emitter cir-
cuit of the output transistor. As
Fig. 1 shows, the emitter returns to
the 12-volt battery supply, so the
1-ohm resistance is in series with
the output transistor and collector-
circuit transformer across the
source. Besides serving as a check
point for proper emitter current,
the 1-ohm resistor—although not
specifically designed to act as a
fuse—also helps protect the transis-

QUICKER SERVICING

by Calvin C. Young, Jr.

Troubles in
o7 FORD
Radios

tor in case of heavy current over-
load.

We have taken in several of these
radios with the 1-ohm wire burned
open; as fast as we put in replace-
ments, they also burn open. In a
surprisingly large number of radios,
we have found the cause of this
trouble to be a shorted spark plate
at the center tap of the output
transformer (Fig. 1). The result-
ing current increase is not great
enough to ruin the transistor, since
the output (collector) circuit is
not completely shorted; however
enough extra current does flow to
take the resistive wire out.

oUTPYT
2N155

12,6V

Fig. 1. Emitter return of output stage
in Model 74BF is through 1-ohm wire.



You’ll get no fireworks and costly call-backs
from me. I've been arc-proofed from heater
... tocathode. .. to plate. And I'm “blast-
tested”” to guarantee it. That goes for my
whole family of CBS damper diodes. We’ve
been completely redesigned to give you CBS
total reliability that can positively cut your
call-backs.

P
|
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| won't bore you with all the
details. But typical of my
many new design features is
my anchored heater-cath-
ode insulator. Actually a
tungsten coil coated with
insulating material, it is
mechanically anchored to
prevent any movement that
might cause me heater-cath-
ode shorts. This coil also has
fewer turns to minimize
cathode-to-insulator contact
...yet keep my heater-
cathode spacing perfect.

CBS 6AX4GTB CAN

POSITIVELY CUT YOUR CALL-BACKS

let me
prove it...

try me... FREE!

Get one CBS 6AX4GTB FREE with your purchase of
nine from your distributor of CBS Electronics products.
Let me prove to you, at my expense, CBS TOTAL
RELIABILITY . . . proved in performance, year in
year out, by leading TV and radio set manufacturers.
Act now . . . offer ends December 31.
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CBS ELECTRONICS

Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.

Receiving, industrial and picture tubes « iransistors and
diodes « audio components » and phonographs
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'The “Big Picture”

. informative shop talks
by AL MERRIAM

Sylvania National Service Manager

“Out front” feature
reflects nothing but quality

All the latest developments for faster, easier servicing on the new
Sylvania TV’s I've shown you so far are behind the set . . . back on the
“service side.” But big, important news is taking place “out front,” too.
You know what I mean . . . Reflection-Free TV!

Here’s the newest, most exciting development in the industry! For the
first time, your customers can place their sets anywhere and enjoy a TV
picture free of all those irritating, mirrorlike reflections from lamps,
windows or bright objects. You’ll have to see for yourself that Reflection-
Free TV is nothing short of sensational, but this comparison will give
you a good idea.

NEW SYLVANIA TV is Reflection-Free!
Bright and clear —indoors or out.

ORDINARY TV reflects light from
windows, interiors.

This unique method of producing a true, reflection-free screen is possible
only with another successful “first” from Sylvania . . . the Bonded Shield
picture tube. A fine mist of glass particles fused on the Bonded Shield
faceplate creates an amazing, reflection-free ‘“‘satin finish.” Today, only
Sylvania offers the new, reflection-free screens in both 19” and 23” tubes

. but you can bet the industry will follow, just like they did when
Sylvania introduced the 23” squared screen!

SERVICE TIP OF THE MONTH
Symptom (Effect) —Squegging (horizontal oscillator “takes off”” at some
odd frequency) accompanied by a squealing sound.
Cause — Antenna picks up radiated pulses from scanning system which
disrupts AFC network.

Cure—Increase the value of the cathode resistor of the horizontal oscil-
lator from 1000 ohms to 1200 ohms or slightly higher.

Sylvania Home Electronics Corp., Batavia, N. Y.

SYLVAN

44

Sutsidiary of GENERAL TELEPHONE & 51507/;0///03 .
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Fig. 2. Whistle in a Model 75BF was
traced to the volume control circuit.

Whistle While You Work

One 75BF we had in the shop
emitted a piercing, strange-sound-
ing whistle. Probing around on the
wiring side of the printed board
caused this noise to occur inter-
mittently. We finally traced the
trouble to the volume-control cir-
cuit (Fig. 2A). In this set, the vol-
ume control is connected to the
printed wiring by the white, flat,
four-conductor cable shown in Fig.
2B, which is soldered to appropri-
ate places on the board. Careful
manipulation of this cable indi-
cated that one of its conductors
was broken—apparently the ground
lead. We did not suspect this fault
at first, because the insulation at
the end of the wire had become
melted and mixed with the solder
at the connection—thus giving a
firm mechanical connection when
it again solidified, and defying our
first tugs in attempts to find a loose
wire.

Stations Few

Troubled with weak reception of

3



local stations in these ’57 Ford
radios, and no reception at all on
weaker stations? Maybe the trouble
is the same one we have been hav-
ing—an open coil in the plate cir-
cuit of the RF amplifier (Fig. 3).
Since this coil is shunted by a fair-
ly low-velue resistor, the stage still
seems tc function—but sensitivity
is not what it should be. Another
possible cause for the trouble is an
open RF cathode resistor, part of
a component-combination unit.

Speak Up!

Here’s one case that wasn’t the
fault of the radio at all. The lack
of volume in one of the 74BF’s
under our care was a real puzzler.
The transistor had been replaced,
necessary bias adjustments had
been made, IF and RF sections had
been realigned, tubes had been
checked and replaced if they were
at all weak—yet the maximum out-
put wasn’t enough to rattle the
speaker. Although the sound was
loud. encugh for ordinary circum-
stances, it wasn’t adequate for con-
ditions of rolled-down windows and
high speeds. Besides, other radios
of the same type had much more
volume.

A casual glance at the speaker,
when the radio was out of the car,
revealed that a standard 6" x 9” oval
unit was being used. Just on the
chance that the speaker might be
the problem, the service literature
was consulted with the idea of ob-
taining a recommended replace-
ment. The lack of any listing other
than the ‘original Bendix part num-
ber made us wonder if perhaps the

RF AMP

Fig. 3. Several cases of weak reception
were traced to open RF plate coil.

\

READY...
—Hrother

erit First!

Television Power Transformer
MERIT Part No. P-2897
MAGNAVOX Part No. 300093-1

Exact replacement for MAGNAVOX #24 and
#25 television chassis series. Designed to fit more

than 30 Magnavox chassis.

PLUS — Merit’s assurance of maximum perform-
ance through pre-testing of each unit under actual

use conditions!

Ready now at your Merit Distributor.

Coil and Transformer Corporation

MERIT PLAZA HOLLYWOOD * FLORIDA J
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speaker was a special unit. When
the original type was installed, the
volume level returned to normal.
Further checks revealed that some-
how a 6-8 ohm unit had been in-
stalled instead of the required 3-4
ohm unit. Mounting requirements
and space considerations probably
had a lot to do with the choice of
an improper unit.

Beat on Dash
for More Volume

This auto-radio trouble symptom
is characteristic of tube or transis-
tor defects, so the problem was not

at first considered serious when it oc-
curred in one 74BF. When substitu-
tion of tubes and the output transis-
tor failed to improve reception, how-
ever, all sorts of reasons began to
come to mind — cracks in the
printed board, a defect in an IF
can, a bad volume control, a bad
tube socket, etc. Hoping for the
best, though, I started a careful
visual analysis of the wiring board.
A strong light was employed, and
every connection was carefully in-
spected. When the area occupied
by C2, R2, and R15 was scrutinized
(Fig. 4), a long ‘“whisker” was

Now—24-Hour Tuner Service

TARZIAN tuners received one day will be repaired and shipped
out the next. No increase in price: $8.50 per unit and

$15 for UV qombinations. That includes all replacement parts,
and a 6-month warranty against defective workmanship and parts

failure due to normal usage. Tuners repaired on approved,
open accounts. Replacements available at low cost on tuners
beyond practical repair.

Tarzian-made tuners easily identified by this stamping.

When inquiring about service on other than Tarzian-made tuners,
always give tube complement . .
series or shunt heater . ., .

voltage . . .

filament
chassis

. shaft length . . .
IF frequency . . .

identification. And, allow a little more time for service on
these tuners. Sce your distributor, or use this address for fast,

factory repair service:

T SERVICE MANAGER ® TUNER DIVISION e DEPT. 2A

RKES TARZIAN INC

eas! hillside drive « bloominglon, indiana

edison 2-7251

Mfgrs. of Tuners, Semiconductors, Air Trimmers, FM Radios, Audio Tape, and Broadcast Equipment
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Fig. 4. Wire stub shorting to chassis
caused intermittent volume changes.

noted on the C2 end of RI5. It
seemed to be dangerously near the
metal chassis. A little pulling and
tugging on C2 quickly convinced
me that this was the “brute-force
volume reducer.”

When the whisker had been re-
moved, the set was given an opera-
tional check. The intermittent con-
dition was gone, but the volume still
wasn’t up to par. A complete IF
alignment helped, but it didn’t pro-
duce entirely satisfactory results.
The dummy antenna recommended
for RF alignment was next con-
structed by attaching a 30-mmf ca-
pacitor from the antenna input to
chassis and another between the an-
tenna input and the hot lead of the
signal generator. Adjustment of the
oscillator, RF, and antenna trim-
mers, using the recommended pro-
cedure, brought the volume up still
further. It was at this point that I
noticed and began to wonder what
to do about the SENSITIVITY control
(Fig. 5). No adjustment procedure
could be found for it. However, after
studying the circuitry a few min-
utes, | decided that this control
provided an adjustable bias voltage
for the cathode of the RF stage.
The control was obviously not likely

RF AMP
12CX6

FROM

ANT 1
CIRCUIT 4
l
1 meg

33003 -L1000
X

FROM
AGC 10
LINE J ity
sENsITiviTYS 10007 SOURCE
10000
we =

Fig. 5. Sensitivity control adjusts the
cathode bias of the RF amplifier stage.




