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* Background Music
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Restoring Horizontal Sweep

Selective Calling Ends Hubbub in
Mobile Radio

What's Different About FM
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85% of all TV servicemen
prefer Standard turret type
replacement TV tuners.

1 year guarantee backed by
the world’s largest TV

tuner manufacturer.

Trade-in allowance for the
£ & 2 defective tuner being
= Bgirth iy o/ replaced.

1 Tosee your local authorizetf"j&iﬂl"‘!"."f.‘c;ﬁBis R
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FORMERLY STANDARD COIL FROTMETS CO., INC., MELROSE PARK, ILLINOIS




USES
UNLIMITED:

Field Engineers
Agplication
Engineers
Electrical,
Radio, TV,
-and Appliance
| Servicemen | _
E'eculul RIFLETT ELEC.
Contractas YNSTR. _co. ‘

Factory
‘Maintenance
Men

Industrial
Electronic
Maintenance
Technicians

Heme Owners,
Hobbyists

MODEL
310 voLT-OHM-MILLIAMMETER

World's Largest Selling

POCKET SIZE V-O-M

{ FACTS MAKE FEATURES:

I 1 Hand size and lightweight, but with the features
I of a full-size V-0-M.

: €2 20,000 ohms per volt DC; 5,000 AC.

3 EXCLUSIVE SINGLE SELECTOR SWITCH speeds
circuit and range settings. The first miniature
V-0-M with this exclusive feature for quick, fool-

proof selection of all ranges.

SELF-SHIELDED Bar-Ring instrument; permits checking
in strong magnetic fieids  Fitting interchangeable test
prod tip inta top of tester makes it the common probe,
thereby freeing one hand « UNBREAKABLE plastic meter
window * BANANA-TYPE JACKS—positive connection

and long life.
# Price—only $37.50; leather case $3.20.

Available For Immediate Delivery From Your Triplett Distributor’'s Stock

THE TRIPLETT ELECTRICAL {NSTRUMENT COMPANY, BLUFFTON, OHIO

"OR EVERY PURPOSE—THE WORLD'S
MOST-COMPLETE LINE OF V-O0-M'S




MODEL 850
ELECTRONIC VOLT-OHMMETER

FACTS MAKE FEATURES:

1 Long 7" easy-to-read scale.

2 .5 D.C. volt range for transistor circuits.

HIGH STABILITY. Meter connected
in cathode circuit of 12AU7.

High Input Impedance (11 MEGOHMS) and wide Frequency
Ranges give this extremely versatile Electronic Volt-Ohmmeter
considerable advantage in the measurement of DC voltages,
AC RMS and Peak-to-Peak voltages. It measures directly the
Peak-to-Peak values of high-frequency complex wave forms
and RMS values of sine waves on separate scales.

ADDED PROTECTION. Meter is shorted out in OFF posi-
tion for greater damping, meter safety during transit, electri-
cally protected against accidental overload. ZERO CENTER
mark for FM discriminator alignment, plus other galvanometer
measurements.

New pencil thin test probe used for all functions: DC, AC,
and ohms. No need to change cables. Beautifully styled case
for professional appearance and functional utility, 7% x
671" x 3%,”.

Carrying handle can be used as a tester stand to place the
tester at 25° angle for ease in reading.

Frequencies to 250 MC may be measured with auxiliary Diode Probe,
$7.50 extra. DC voltages to 50 KV may be measured with auxiliary High
Voltage Probe. $20.50 extra.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHI0

THE WORLD'S MOST COMPLETE LINE OF V-O-Ms. AVAILABLE FROM

YOUR TRIPLETT DISTRIBUTOR'S STOCK




. PREVIEWS of new sets BL o

BRACKET-MOUNTING
SCREWS

$o

TUBE
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Motorola Model 19P158BEH
Chassis TS-449A-03

ot The Model 19P15 is one example of
= e B Y Motorola’s new line of low-priced port-

g Z _ ! i .
"VERT CAL  HORIZ  WIDTH HORIZONTAL CiRCLIT able TV sets, using 110° deflection and

UN  MODULE HOLD  AD)  MODULE  BREAKER a 19CHP4 self-focusing CRT. .
The big news in this series is the in-

troduction of a whole lineup of new
tube types. A group of 300-ma tubes
are used in two parallel filament strings
which are, in turn, wired in series with
the damper, RF amplifier, and mixer-
oscillator tube heaters — all three of
which are 600-ma types. Among the
new tubes are: 7THG8/PCF86 mixer-os-
cillator, 6EH7/EFI183 first video IF.
6EJ7/EF184 second video IF, 15HB6
video output, 27GBS5/PL500 horizontal
output, and 16AQ3/XY88 damper. In
addition, 1SCW5/PL84’s are used in the
vertical-output and audio-output stages,
and 9A8/PCF80’s serve in the AGC,
vertical oscillator-sound IF, and hori-
zontal oscillator-sync amplifier circuits.
Conventional tube types include a 6DT6
sound detector, a 4GKS5 low-noise RF
amplifier, and a 3A3 or 3AW3 high-
voltage rectifier.

The 27GBS5/PL500 horizontal output
tube is a novar type, located next to the
high-voltage cage. It is shown with the
damper and the HV rectifier.

Under - chassis components can be
reached by removing the rear cover, ex-
tracting four chassis screws, and sliding
the chassis partly out of the cabinet. To
take the chassis from the cabinet, the
handle and the tuner-and-control bracket
must be removed. The handle is secured
by two pins which can be pushed out with
a small screwdriver; the control bracket
is held in place by four screws.

The B+ circuit uses a single silicon
rectifier in a half-wave circuit, produc-
ing 145 volts DC. It is protected by a
thermal-overtoad circuit-breaker, and by
a 7.5-ohm, 10-watt fusible resistor. Each
of the 300-ma filament strings contains a
protective wirewound resistor.

The vertical adjustments and the noise~
gate control are combined in a printed-
circuit module. The noise-gate control
adjusts the bias on the noise inverter,
this stage, using part of a 9A8/PCF80,
controls the amount of degenerative feed-
back in the video amplifier. Horizontal
size can be adjusted by changing a
jumper connection (covered with tape in
the photo). AGC is keyed, and no con-
tro!l is provided. Most of the components
in the horizontal and vertical oscillators
are contained in two plug-in modules,
shown in the rear-view picture.

. e A S -

PF REPORTER for Februasy, 1962, Vol 12 No. 2. PF REPORTER is published monthly by Howard W. Sams & Co., Inc., 2201 E. 46th St., Indianapolis ‘6,
Indiana. Second-class postage paid at Indianapolis, Indiana. 1, 2 & I year subscriptipn prices: U.S.A., its possessions, and Canada $4.00, $7.00, $9.00. All other
countries:  $5.00, §9.00, $12.00. Current single issues 3Sc each; back issues 50c ecach.
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o PREVIEWS of new sets

Packard - Bell

Packard-Bell
Model 2MN360M
Chassis 98D14

This chassis is one of Packard-Bell’s
Award (98) series. The 27" models use
a 90° 27VP4 aluminized CRT, while the
23" sets use a 114° aluminized 23MP4.
In the 27” models, the horizontal out-
put circuit is altered to increase the abil-
ity of the stage to provide adequate sweep
for the larger CRT, and to accommodate
the yoke characteristics.

Circuits in the set include: A noise-
cancelling arrangement known as ANI or
automatic noise inverter, with a contro! to
set the bias on the tube (one-half of a
12AX7) for optimum results; a DC re-
storer which can be activated by pulling
outward on the brightness-control knob,
and which assists in maintaining a con-
stant “black level” of_the picture; AGC,
which is developed in a keyed-type cir-
cuit, and can be adjusted to suit signal 4
conditions; a picture-fidelity control which T0 RELEASE
adjusts the amount of video signal ap- 2, REAR COVER
plied to the video output stage; and a :
separate horizontal - blanking amplifier.
Some models include, in addition, an
automatic brightness control. This con-
sists of a light-sensitive resistor con-
nected to control the voltage on the cath-
ode of the CRT,; any change in room
lighting results in an automatic compen-
sation in the CRT beam intensity.

Removing the back cover from the
cabinet is a simple operation; turning a
locking device (see photo) and pressing
a few clips (one of these is also shown)
releases the entire cover board. The in-
side of the cabinet is covered with foil,
providing an effective shield from external
radiation, and confining the set’s own
radiations. Once exposed, the chassis
can be pivoted outward, after removing
two screws — indicated at the lower
right in the rear-view photo — and dis-
connecting the high-voltage lead.

These chassis can be equipped with
either of two types of remote control.
One type provides for two control func-
tions and an on-off function, while the
other permits four control functions in
addition to the on-off action. The re-
mote-control units can be installed in
the field by simply removing the jumpers
from the remote-control sockets and in-
serting the plugs from the remote chas-
sis.

4 PF REPORTER/February, 1962
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Philco Model K4850WA
Chassis 12N53

This chassis is a member of the Philco
“Custom” line of TV receivers. It uses
a 110° aluminized 23BNP4 bonded CRT
in most models, although a 23CP4 is
used in some. When a 23CP4 is used,
a 120K-ohm resistor, which is mounted
on a terminal board, must be added
across the brightness control.

A few unusual tube types are found
it this series, among them a 6HJ8 third
video IF and video detector, a 6HZS8
video output and sync separator, and a
6FD7 vertical oscillator-output.

The power supply features an isola-
tion transformer and a conventional sili-
con-rectifier doubler circuit. The recti-
fiers are protected by the usual 5.6-ohm
fusible resistor, visible in the close-up
photo of the IF traps.

The ganged IF traps are somewhat
standard with Philco, but deserve some
mention. They provide highly-efficient
filters for adjacent-channel and/or other
unwanted interference signals. They are
located at the input to the first video-IF
amplifier, trapping out undesirable fre-
quencies before they can be amplified by
the IF stages.

A varistor — a voltage-sensitive re-
sistor — is shown beside the 6DQ6B
horizontal-output tube. This component
reacts to pulses supplied by the flyback
transformer, altering the drive to the
grid of the horizontal output tube; it
functions somewhat like a regulator,
maintaining a more constant level of grid
drive. The AFC dual diode, a plug-in
type, is visible in the same photo.

A control called horizontal centering
will be seen on these chassis; the function
of this adjustment is to center the range
of the 'horizontal hold control, nor to cen-
ter the picture as might be anticipated. An
auxiliary brightness control sets the effec-
tive range of the main brightness con-
trol, by changing the amount of voltage
which reaches the main control. A DC-
AC Black-Level control switch (at the
lower right corner in the rear-view
photo) permits a choice of AC or DC
coupling to the CRT cathode. This switch
is also referred to as the “picture switch.”

The close-up view of the deflection
yoke reveals a ferrite linearity magnet,
which affects the horizontal linearity.
The thermistor used in series with the
vertical coils is also visible.

February, 1962/PF REPORTER 5
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TEST

CRT POINTS
CATHODE
ADJS
(B &G)
FOCUS
DELAY-LINE

TERMINATION U

ADJ

e ADsST T &  B-W-SEIUF  CRT HORIZ
W Grip2”  SswitCH  BIAS EFFICIENCY

Zenith Model 5040W

is represented by this model. The CRT,
a 21FBP22 glass type, has a bonded
safety plate.

Featuring hand - wired design (using
solder-cone terminals for connecting
small parts), the chassis incorporates a
few new tube lypes. A 6HS8 is used as
a gated AGC-sync separator, a 6HB6
serves as a Juminance (video) amplifier,
and two 6JHS8’s are incorporated as the
B-Y and R-Y demodulators. Modern
6EH7 and 6EJ7 frame-grid tubes are
found in the video-IF stages, and a pair
of 3DG4 rectifiers are in a transformer
power supply.

Separate diodes are provided as detec-
tors for the video and for the 4.5-mc
sound-IF and sync signals. The sound-
IF signal, instead of going directly to the
sound detector stage, is preamplified,
limited (to improve the noise-rejection
characteristics), and then applied to the
6BN6 gated-beam detector. The pream-
plifier stage also amplifies the sync sig- %B‘Y R-Y

e

Color TV FE TN B e S I T R
. 2 - . -uéhl-ihn’hd-an‘-,ﬂ-,ﬂmﬂ-,‘:
ChQSSIS 29JC20 % am s 7 = -:::T.‘E:'::
1 VI inda
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nals, which are separated from the sound- i

IF signals in the output. i
The crystal-controlled 3.58-mc refer- |

ence oscillator is a modified form of the i’

Pierce circuit — shown in the schematic.

Color-burst and reference-oscillator sig- 3

nals are compared in a phase detector,
and the resultant correction voltage gov- 47K
erns the bias of a reactance stage which FROM 220mmft it
controls the phase of the 3.58-mc oscil- REACTANCE A
lator signal. CONTROL |

The operating controls are in a cov- TUBE ~100
ered escutcheon panel, plainly labeled ZummtI == mmf 250y

for the viewer’s convenience, as the photo

shows. The AGC and vertical-linearity

adjustments are recessed behind the con-

trol panel. 5 . ? WP BOTIOM LEFT SIDE RICHT SIOE
Many of the service adjustments are ’

mounted, for easy access, on the rear I

apron of the chassis. Certain test points

are available at a terminal strip near the

rear of the chassis. The /horizontal effi-

ciency control is similar to what is usually

known as the horizontal linearity control.

The delay-line termination adjustment

controls the delay of the luminance chan-

nel (video) signal so it will reach the

CRT in proper phase with the chromin- !

ance channel (color) information. I
Convergence adjustments are simpli-

fied by the labeling arrangement on the

convergence panel. Each control is plain-

ly marked. according to the section of

the raster affected when it is adjusted.

——
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VIDEO SPEED SERVICING Generat
Electiic

See PHOTOFACT Set 512, Folder 2

o R
’.L’i

TOPINB‘

i T0 HORIZ QUTPUT
.015 1000V TRANS T4

T 19Pp|o4 ‘TLS 495 1DVI010Hd 23§

Mfr: General Electric Chassis No. M6 :‘Dmicg O4E 5
DO NOT MEASURE \ & 15K
Card No: GE M6-1 pue Jorzeze & ||
7 3
Section Affected: Raster. Eé!
1
Symptoms: No raster; no boost B+4. 2 lm(ﬂ?
Cause: Vertical output transformer shorted to L
ground.
What To Do: Replace T2. o
VIDEQ OUTFUT
Mfr: General Electric Chassis No. Mé (a6cxs -
| Card No: GE M6-2 com “
* K

TAP @ 16, 5K

: Section Affected: Pix.

Symptoms: Erratic video (sudden change in
contrast); or inability to vary contrast, ac-
companied by smearing which increases as 5l T | e —
contrast control is turned counterclockwise.

() 6cus

Cause: Defective contrast control. e = "1 TERMINAL VIEW LA

|

|

What To Do: Replace R4B. :
Note: Contrast-control damage may be |
caused by removal of audio output tube |

V7 (6CUS5), an open video output tube |
V4A (6CX8), an open R25, or a short :

to ground from the 120-volt line. |

Cot !
@C 100méd y 100mf

120V
SOURCE

Mfr: General Electric Chassis No. M6
Card No: GE M6-3

Section Affected: Raster. P

Symptoms: Insufficient vertical sweep. Low o ]

voltage at pin 5 of V8. @ Lo 48]
8 P El = i UNERRITy | 4meg q 0
Cause: Plate resistor of vertical multivibratox s Ve, Hoo AD

820K Tm
580VBOOST .y SOOK

HeigHT [EJ Dok L
B

has increased in value.

What To Do: Replace R44 (1.5 meg).

Taken with Vert Mult.~ Qutput
tube V8 removed from socket.

February, 1962/PF REPORTER 7



See PHOTOFACT Set 512, Folder 2

Electrce

éeamcte

VIDEO SPEED SERVICING

HORIZ MULT
6CG7

i =
l asv
7875 A,
o

HORIZ MULT

@ 6[ 120v
] ——1 &
320mm 5% 57\/
s2K 81
15K W Imeg

WA——
HORIZ HOLD L

TERMINAL VIEW L20 260V

See PHOTOFACT Set 512, Folder 2

Mfr: General Electric Chassis No. M6

Card No: GE M6-4
Section Affected: Raster.

Symptoms: No raster; no high voltage. Low
plate voltage at pin 1 of V9.

Cause: Open plate resistor in horizontal multi-
vibrator.

What To Do: Replace R59 (15K) and check
V9 (6CG7).

HORIZ OUTPUT

@0 6pasB

DO NOT MEASURE

000

BK 2w

5000m mf @
: wl,Eov

3/8 AMP
20V

Mfr: General Electric Chassis No. M6

Card No: GE M6-5
Section Affected: Raster.

Symptoms: No raster; no high voltage. Fuse
M2 blown.

Cause: Shorted screen bypass capacitor in hori-
zontal output stage.

What To Do: Replace C61 (5000 mmf).

HY RECT

00 NOT MEASURE

T0 PICTURE TUBE
HY ANODE

A~ (14, 5KV-16KV)
v
TERMINAL VIEW
HORIZ OUTPUT
@ 208 TRANS T4
DAMPER
® @ @1)6AX4GTB
i = + 67 o 260V
00mml 4000V 3/8 AMP
N1600 10% 0V

DO NOT MEASURE 3

10 PICTURE TUSE )

CIRCUIT ssov
BOOS
SOURCE @gﬂwmm

8

PF REPORTER/February, 1962

Mfr: General Electric Chassis No. M6
Card No: GE M6-6

Section Affected: Raster.

Symptoms: Raster flashes off and on.

Cause: Damper choke opens intermittently.

What To Do: Replace L18 (10-microhenry RF
choke).




VIDEO SPEED SERVICING Inau-Len

See PHOTOFACT Set 501, Folder 2 4
i e
1X2B TRANS T
DO NOT MEASURE of 5e (o)
o
o3 be
Mfr: Trav-Ler Chassis No. 1150-59 ® 2 e 5
54300 770 PICTURE TUBE 0
Card No: TR 1150-59-1 e . =
{12.5KV-13, 5KV} ) 1 g‘
Section Affected: Raster. a e — ;
#E S6mmf 4000V (=)
Symptoms: Insufficient width. | = N0 0k -
-
. d g g 2 I —o— DAMPER o
Cause: Resm_tor in horizontal yoke circuit has ‘_L 5| (®) 19AU4GTA -
decreased in value. © : 22V ]
What To Do: Replace R57 (6800 ohms). &% *
p= DO NOT MEASURE
@z,
380v
BOOST

SOURCE

one\‘l to ground

Mfr: Trav-Ler Chassis No. 1150-59
Card No: TR 1150-59-2

Taken with pin 2 of V1
- ——
Section Affected: Raster.

Symptoms: Vertical foldover at bottom of
raster. Insufficient negative voltage on con-

trol grid (pin 5) of V6. = % e
Cause: Leaky coupling capacitor in vertical Zﬂg'g‘"l @y —me
multivibrator. V?im?ﬁ ;';e'ge;m? V@T S 180K
What To Do: Replace C27 (.082 mfd). e = J; w7
125V

wv
7875 N
1

Mfr: Trav-Ler Chassis No. 1150-59 HORIZ MULT HORIZ MULT

Card No: TR 1150-59-3 [0V
T45Yl =N
Section Affected: SynC. 330mm1 104, | -1__7-410""“(
Symptoms: Picture drifts out of horizontal 1 82K r
sync. Incorrect voltage on cathodes (pins 3 47K
and 8) of V7. -
Ccause: Cathode resistor of horizontal multi- . f,z HOLD 57
vibrator changes value. R ,m ‘ :
What To Do: Replace R48 (1200 ohms). 125v 1
®
— ,lﬁ 380V
3000 680mmf 10% 290K BOOST

February, 1962/PF REPORTER ¢



See PHOTOFACT Set 501, Folder 2

Trav-Ler

VIDEO SPEED

\
125v

SERVICING
See PHOTOFACT Set 501, Folder 2

Mfr: Trav-Ler Chassis No. 1150-59

Card No: TR 1150-59-4
Section Affected: Sync.

Symptoms: Poor horizontal hold. Incorrect

voltage on plate (pin 3) of V2B.

Cause: Voltage-divider resistor in plate circuit
of V2B has overheated and changed value
because of defect in V2B.

What To Do: Replace R29 (12K - 1W) and
V2 (5B8).

VERT MULT
- JERT OUTPUT
wo0omnt | | (©)12W6GT

2000V

|
| DO NOT MEASURE
BLUE GRN
_15V5 ‘f@l 4 2500 60
gt Vil
32ma.
ol RED
= |
\

125v

Mfr: Trav-Ler Chassis No. 1150-59
Card No: TR 1150-59-5
Section Affected: Raster.

Symptoms: Insufficient vertical sweep. Ampli-
tude of output waveform (at yellow lead of
T1) is low. Otherwise, circuit voltage and
resistance values check OK.

Cause: Defective vertical output transformer.

What To Do: Replace T1.

SOUND IF
()8 6AWBA

AUDIO DET

3DT6

¢
v
LR | 1000mmf
IS5 Volputm
2|.r—‘
@ 100K 1w

125V

@/__ __________________
&2

,

COLOR DOT[57 30
g

f TERMINAL VIEW
ol 4o L9

10 PF REPORTER/February,

1962

Mfr: Trav-Ler
Card No: TR 1150-59-6

Section Affected: Sound.

Chassis No. 1150-59

Symptoms: Weak and distorted sound. Positive
voltage on grid (pin 1) of V4.

Cause: Leaky coupling capacitor between
sound IF and audio detector.

What To Do: Replace C16 (1000 mmf).




Tarzian offers

FAST, DEPENDABLE
TUNER
EPAIR SE

ALL
MAKES

INCLUDING

It just makes sense that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de-

pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc., pioneer in the tuner business,
maintains a complete, well-equipped Factory Service Dept. e
—assisted by Engineering personnel—and staffed by spe-

cialized technicians who handle ONLY tuner repairs . . .

on ALL makes and models.
Tarzian-made tuners received one day will be fixed and
shipped out the next. Cost is only $8.50 and $15 for UV -
combinations. That includes ALL parts (except tubes |

which are furnished at our cost) and labor, and a 6-mont
guarantee against defective workmanship and parts failure
due to normal usage. Replacements available at low cost
on tuners beyond practical repair.

@ Tarzian-made tuners are identified by this stamping.
When inquiring about service on other tuners, always
give tube complement . . . shaft length . . . filament . . .
voltage . . . series or shunt heater . . . IF frequency . . .
chassis identification. All tuners repaired on approved,
open accounts. Check with your local distributor for
Sarkes Tarzian replacement tuners, replacement parts, or
repair service,

SERVICE MANAGER » TUNER DIVISION « DEPT. 3A

SARKES TARZ'AN |N( See your distributor, or
east hillside drive « bloomington, indiana use this address for fast,
edison 2-7251
factory repair service

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR
TRIMMERS ... FM RADIOS ... AM-FM RADIOS .. . AUDIO
TAPE . . . BROADCAST EQUIPMENT and SHISH-KABOB GRILLES

February, 1962/PF REPORTER 11
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If you find the background on
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relaxing, our artist has suc-

ceeded in conveying a visual impression
of background music. To learn

more about the service dealer’s

place in the rapidly expanding

market for background-music systems,

see the article beginning on page 28. - -
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NATESA Awards presented to Sprague 195¢
Products Co. by the National Alli-
ance of TV and Electronic Associations.

THANK YOU, NATESA

for your latest “Friends of Service” Award

Winning the NATESA “Friends of Service” Award for the eighth consecutive
year makes us more than ordinarily proud.

Were even more gratified because it was awarded in recognition of our

cooperation with service dealers and technicians throughout the country.

But even without awards, it has always been the policy of Sprague Products
Company to provide the independent dealer or technician with products and
technical aids that simplify his job of servicing—and with sales promotion

materials that help him maintain good customer relations.

As always, Sprague will continue to provide to the service ke ®
technician the cooperation needed for continued growth. s p R n G U E

THE MARK OF RELIABUITY

WORLD’S LARGEST CAPACITOR MANUFACTURER

February, 1962/PF REPORTER 13
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DON'T BE A “"SCREWDRIVER MECHANIC.”

Every year, hundreds of “do-it-yourself-ers” damage or ruin their sets, pile
up needless expense, and endanger their safety by trying to make their own TV
repairs. Your TV is the most intricate piece of equipment you’ve ever owned —
far more complicated than your car! If you're tempted to tinker with it,
DON’T! Guesswork is much too costly.

LEAVE YOUR TV REPAIRS TO A *PRO.”

Years of training and experience make the TV technician an expert. He has
repaired hundreds—perhaps thousands—of TV sets. He spends countless
hours and hundreds of dollars on manuals, keeping up-to-the-minute on new
developments, circuits, trouble-shooting techniques. He is qualified in every
way to diagnose TV trouble accurately —cure it quickly and safely.

DON'T LOOK FOR SERVICE "BARGAINS.”

There aren’t any! Cut-rate prices mean cut-rate methods and cut-rate parts
in your TV set. And these lead to unsatisfactory set performance, probable
damage, and additional costly repairs. The expert TV technician charges a
fair price for honest service. He can’t afford special deals and service ‘‘bar-
gains”’ any more than you can!

CALL YOUR TV EXPERT AT THE FIRST SIGN OF TROUBLE.

Don’t wait for your set to go completely dead. Failure of one TV part sets up
a chain reaction—other parts are damaged and repair costs pile up. Early
attention prevents this and also makes it easier—and less expensive—to find
and cure the trouble. To keep your repair costs low, call your TV technician
when trouble starts!

TRUST YOUR INDEPENDENT TV TECHNICIAN.

As a member of your community, he stakes his reputation on your continued
satisfaction. His years of study and experience, his large investment in
equipment, and the fact that he’s in business for himself are your assurances of
good work and honest prices. His first loyalty is to you—his customer.

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS' SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS FOR. ..

YOUR NEIGHBORHOOD TV-RADIO TECHNICIAN

14 PF REPORTER/February, 1962



NEW © TRANSISTOR

J Eﬂﬂﬂl

'f"I o R

Servicemen everywhere are saying . . .

OUTPERFORMS THEM ALL-
OQUTSELLS THEM ALL!

In fringe areas all across America, TV service-
men are saying the new JERROLD Transistor ) =
POWERMATE outperforms all other antenna- L | wivosw DR wALL

/.
mounted preamplifiers—and it’s a must for color - if@/f ; @

TV! 2y §~.\-¢\
Such thorough acceptance makes POWERMATE - =
the unit to recommend. And the acceptance is cer- ‘\ ANTENNA MAST
tainly well earned. Highest gain in the business,
(an average of 13.9db at Channel 13 and 18.25 NO TUBES, NO BATTERIES,
db at Channel 2), lowest System Noise Figure, NO OSCILLATION, NO FEEDBACK
most rugged and easily installed preamplifier you leiod Fhoroughly yentratioad neminct wonk, the down-
can recommend. So ,get on th,e POWERMATE put impedance balanced to prevent radiation ba,ck to
bandwagon'to make ’62 your big SELL year. antenna. Same 300-ohm lead that carries signal also
See your distributor today, or write for special G 15t voltsl ac to POWERMATE. No tubes or
ll 3 r' 3 y y . atieries 10 replace.
bulletin describing System Noise Figure REMOTE AC] POWER [SUPPIY
Model APM-101—$39.95 list complete with power supply OPERATES 1 OR 2 TV OR FM SETS
® ELECTRONICS CORPORATION installs on or near
J EHHI]“] Distributor Sales Division, Dept. IDS-209. Sl ST
The Jerrold Building, Philadelphia 32, Pa. tric clock. No polarity
Jerrold Electronics (Canada) Ltd., Toronto, Ontario nuisance when attach-
Export Representative: CBS International, New York 22, N.Y. ing to lead, no danger

of transistor damage.
AMERICA’S LEADING MANUFACTURER OF TV-FM RECEPTION AIDS AND MASTER-ANTENNA-SYSTEM PRODUCTS

February, 1962/PF REPORTER 15
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R ATR

PRODUCTS
FO

R
MODERN
LIVING

PLUG-IN TYPE
PORTABLE

INVERTERS'

MODELS

6-RMF (6 volts) 60 to 80
watts. Shipping weight 12
Ibs. DEALER NET

PRICE. . $33.00
12T-RME (12 volits) 90 to
125 watts. Sh’i?pping weight

eHeating Pads, etc. ~ PRICE. . . . .. $33.00
In your own car or boat! *Additional Models Available

o — - - - - -

“A" Battery
ELIMINATOR

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!

A. C. HOUSEHOLD ELECTRICITY Anywhere
. . . im your owa car, hoat or plant

Operates Standard A.C,
e Record Players

e Dictating Machines
eSmall Radios

e Electric Shavers

—_——

Designed for testing D.C.
Electrical Apparatus on Reg-
ular A.C. Lines—Equipped
with Full-Wave Dry Disc-
Type Rectiftier, assuring
noiseless, interference-free
operation and extreme long
life and reliability.

MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF . . . 6 volts at 10 amps. or 12 volts
at 6 amps. Shipping weight 22 ibs.

DEALER NET PRICE $49.95
MODEL 620C-ELIT ... 6 volts at 20 amps. or 12 voits at
10 amps. Shipping weight 33 Ibs.

DEALER NET PRICE

iinarons

By every test ATR Auto-
Radio Vibrators are best!
. . . and feature Ceramic
Stack Spacers, Instant Start-
ing, Large Oversized Tungsten
Contacts, Perforated Reed,
plus Highest Precision Con-
struction and Workmanship and
Quiet Operation!

There is an ATR VIBRATOR for
every make of car!

Ask your distributor for ATR's Low Priced type 1400,
6 volt 4-prong Vibrator; and 1843, 12 volt 3.prong; or
1840, 12 volt 4-prong Vibrator. THE WORLD’'S FINEST!
- = -
There is a trim plate
kit for YOUR CAR!

Vibrator-Operated
with Tone Control

ATR KARADIO . . . is
ideal for small import
cars or compact
American cars! Unit
is completely self-contained—extremely compact! Pow-
erful 8-tube performance provides remarkable freedom
from engine, static, and road noises. The ATR
Customized Karadio comes complete with speaker and
ready to install. Can be mounted in-dash or under-dash
—wherever space permits' No polarity problem. Neutral
Gray-Tan, baked enamei finish. Overall size, 7” deep,
4" pigh. and 61" wide. Shipping weight, radio set, 7 \bs.
Model K-1279— 12 tor 12V Dealer Net Price . $33.57
Model K-1279— 6 for 6V Dealer Net Price $33.57

Airplane Style Overhead X

Mounting under Cab Roof ez NO PRINTE »

@D rrucx »
KARADIO 4w g [l

Volume, and Sensitivity!
Compact, yet powerful. Fits -
all trucks, station wagons,
most cars and boats. Just drill a % inch hole in roof and
suspend the one-piece unit (aerial, chassis and speaker)
in minutes. Watertight mounting assembty holds anten-
na upright. Yoke-type bracket lets you tlt radio to
anEy angle.

xtra-sensitive radio has 6 tubes (2 double-purpose),
over-size Alnico  PM speaker for tull, rich tone. Big,
easy-to-read illuminated dial. Fingertip tuning control.
Volume and tone controls. 33-in. stainless steel antenna.
Neutral gray-tan enameled metal cabinet, 7x6% x4in,
high over-ail. Shipping weight 10%: tbs.
Model TR-1279—12 A'for 12V Dealer Net Price $41.96
Model TR-1279— 6A for 6V Dealer Net Price $41.96

See Your Electronic Parts Distributer
Write Factory For Free Literature

ATR ELECTRONICS, INC.

PF REPORTER/February, 1962
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§ . LETTERS

TO THE

EDITOR

In answer to Joseph Brucculeiri's letter
in the December issue, I think it would
be unwise to print articles in your maga-
zine on building electronic gadgets. There
are a number of other magazines on the
market which have such articles. Your
magazine is devoted to service; let’s keep
it that way.

STaN CMIELEWSKI

Stan’s Radio & TV
Newark, N. J.

Dear Editor:

1 fully agreed with the remarks by
George Karmas (November Lezters) about
the size of schematics accompanying your
articles. Before I could get around to say-
ing, “second the motion,” here came the
December issue with another letter on the
same subject from A. Taylor. along with
your very terse editorial note pointing
out the “new deal.” Yeah, man, this is
better. I can add only one suggestion.
considering that some of us may be even
older than Mr. Taylor: The schematics
printed on a dark gray background are
much harder to read than those backed
up with lighter colors or white, particu-
larly under not-so-good artificial light—
for example, when 1 take PF REPORTER
home to study under the bulbs my wife
prefers in her lamps.

I'm glad you asked for comments on
Mr. Brucculeiri’s letter (December Let-
rers). There was also another letter a
month or so ago on something com-
pletely outside the radio-TV field—I be-
lieve it was automobile ignition or some-
thing. There are plenty of magazines who
devote most of their space to gadgets,
eimmicks, gimcracks, and what have you.
Some of these should be ideal for Mr.
B’s purpose, and I guarantee he can ac-
cumulate enough in two or three months
to last—well, a long time.

Leo Fruir

Macks Creek, Mo.

Okayv, Leo, no more “gray” schematics.
As for gadgets, etc., we agree—but don’t
forget thatr TV was once considered a
| gadget in some circles!—Ed.

Dear Editor:

Suppose that the “few pages” wanted
by Joseph J. Brucculeiri are published in
the space you now use for Video Speed
Servicing! The results might be a perfect
home, but poorer service.

Personally, I prefer to have better serv-
ice aids in my shop, and a home equipped
with standard doors and windows, a regii-
lar non-disappearing bar, and a good oper-
ating TV set. The rest is vanity.

RAF. FEBRES ORTIN
Febres TV-Radio Servicio
Caracas, Venezuela

Aw, c'mon now. Who ever heard of a
TV serviceman owning a set thut operates
properly?—Ed.

Dear Editor:

May | extend my congratulations for
your color TV issue? I'll bet it becomes
a collector's item. With the impetus be-
ing given color-set sales by several manu-
facturers, 1 hope you will devote more
space in your magazine to color.

ELLioTT J. DULLEA
Maple Shade TV Service
Maple Shade. N. J.
Can do! Anything in particular?—Ed.

Dear Editor:

A salute to you for your November
color issue! If we had had editions like
this earlier, color would not have been
set back ten years. The industry needs
these articles very badly to bolster their
courage and come up from the dark.
With articles like these, your magazine
can be nothing else but a success.

ALBERT MALINICK
Maintenance Dept.
National Broadcasting Company
New York, N. Y.

The November issue was actually a
“booster shot”—we injected a massive
dose of color-TV service information (our
16-part Color TV Training Series) when
color first apepared in 1954-55, but the
first “vaccination” didn’t cure the service
industry of its timidity in approaching
color. A greater spirit of cooperation in all
parts of the industry is the answer to mak-
ing a success of color TV.—Ed.

Dear Editor:

I have been trying to round up the ma-
terial needed for building the two-way
radio test set you describe on page 42
of the December issue, and have run
into a snag. Where can I obtain the
diodes listed as “HD2149 or equivalent”?

AMOS J. THRASHER

Ottumwa, lowa

Dear Editor:

[ have built the two-way test set ac-
cording to the information given in your
December issue. Had a hard time cross-

e Please turn to page 22

Div., Indianapolis 1, Ind.

EDITOR’S NOTE:

Two changes should be made in the list of transistor-radio manu-
facturers and importers which appeared on page 25 of the January
issue. Excel Corp. of New York City, former importer of Excel and
| Trancel brands, has recently gone out of business and should be
dropped from the list. In addition, the address opposite RCA Victor
| should be changed to the following: RCA Victor Home Instrument




BEFORE

You Buy
Color TV
Test Equipment!

You can’t look for a rainbow to answer

the question of what color test equipment to
buy. Don’t be misled. .. you need equipment
that meets the standards set up by set manufac-
turers and broadcasters... NTSC standards. Insist

on your equipment meeting these standards. ..

insist on HICKOK Ceclor Approved test equipment.

LOOK FOR THIS LABEL
On The Color Test
Equipment You Buy.

Send For This
FREE
FOLDER'!
It explains NTSC
and how HICKOK
Color Approved
equipment fits
into the picture.

These are some of the
manufacturers who are making
color television seis now:

pUMONMT  aprirar

fll

Z’merson

Magnawvoix

Olyr‘ilpic.

PHILCO.

The M Electrical Instrument Co.

e 10566 Dupont Avenue e  Cleveland 8, Ohio
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...completeness that assures

- e T
- S N

Nevar say “Tubes~—szv “Sylvania’’!
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delivery!
assures profits!

SILVER SCREEN 85 PICTURE TUBES

Sylvania was a pioneer in the manufacture of commercially produced
picture tubes. That kind of experience builds profit protection into
every 1962 SILVER SCREEN 85—top performance, maximum assur-
ance against callback. And, when you specify Sylvania for that re-
placement job, you are sure to get delivery...because SYLVANIA
has the comprehensive line ... SYLVANIA DISTRIBUTORS are
wherever there is TV!

Bonded Shield - anti-reflection Bonded Shield - non-Bonded Shield -
single and multiple branded - long and short necks * metal and glass
envelopes * 50° to 114° deflection * magnetic and electrostatic focus -
ion trap and non-ion trap types - rectangular and round faceplates
+ 2.85-v to 6.8-v and 450-mA to 600-mA heaters - 5”7 (50°-70°) and 8”
(90°-114°) universal bench-test tubes.

Plus “universal” 17-, 21- and 24-inch plcture tubes!
Plus color TV picture tubes!

SYLVANIA RECEIVING TUBES

...for Color TV...Sylvania continues to.prove its capabilities...in
the production of tubes especially for color TV replacement. Since
your customers are buying “performance”—not technical data—tubes
at SYLVANIA are performance-tested continuously in actual color
TV sets. Go with quality —go with Sylvania tubes for color TV:
6BK4-1V2-3A3-6DQ5-6CB5A - 6AU4GTA - 6CGT76AWS - 12BY7
+6AQ5-6AV5 - 6EMT.

...for Black & White TV...Sophisticated manufacturing techniques
and processes have made Sylvania a preferred supplier of tubes for
TV. Developments such as Sarong Cathode and Strap Frame Grid
plus extensive automation in production assure that replacement
tubes are...in every way...as good as the original.

...for TV Tuners...Sylvania-originated, the 6GK5 brings new ad-
vances to the state of the electron tube art. This new tube type, as
manufactured by Sylvania, features Strap Frame Grid constructions
and high Gm, provides high gain and low noise in rf amplifier-service
in TV front-ends. When replacing a 6GKS5, specify Sylvania — univer-
sally accepted by manufacturers of TV sets. Sylvania 6GK5 also re-
places the popular 6FQ5, 6FQ5A and the 6FY5.

...for AM-FM Radio... Whether servicing an AC-DC table radio, a
fine Hi-F'i tuner or one of the latest Multiplex units, make Sylvania
your number one choice. Take, for examples of outstanding quality,
the new 17C9 and 6JK8. Both are Sylvania-originated and provide
superior performance in standard tuner and in multiplex circuitry.

...for Hi-Fi and Phono...One of the pioneers in tubes for audio
amplifier service, Sylvania has led with old faithfuls like the 6.6, 6V6
and 6AQ5 and the new high-performance Sylvania 6GM5 and Sylvania
7591. Automated production techniques and final test procedures main-
tain precision, assure high quality. A Sylvania replacement tube is the
best way to make old equipment perform like new again. Electronic
Tubes Division, Sylvania Electric Products Inc., 1740 Broadway,
New York 19, N. Y.

Sylvania Tubes —available wherever there is TV!

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS "&&%)
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Redwood and Aluminum
Foam Cushion

CHAISE

1" tubular aluminum, weatherproof
redwood back, seat and arms. 6" rubber
tired wheels, plastic covered 2" thick
soft poly-foam cushion. 3 positions.

vl ot
\szS werlg C
B0 st
e Folds compactly for storage.
T Ideal for indoors or out-
xf_‘;" ‘r\:‘,« .
BT et doors, porch, patio
or sunroom.

_——

AD 3989

— o
Folding Arm Chair Fitted Travel Case \ RCHASES ...
Redwood and aluminum, 1" tubu- For the ladies. Scuff resistant v_nyl W

lar frame, Folds flat to 6" for covering, fitted with Jewelite /$25 eSS L E N EE TR

storage. Weatherproof. Nylon brush, comb and mirror set.
MANY OTHER OFFERS NOT SHOWN!

FREE with $130 worth of purchases FREE with $125 worth of purchases

AD 3986

AD 3932 ’ AD 3983
Ronson CFL Shaver Men’s Ban-Lon Sox
1962 Mark II Electric Shaver. First quality, 100% Ban-Lon yarn,
$23 50 value. Multi-blade miracle reinforced top and heel. Stretch

cutter gives quickest shaves. type, fits sizes 10 to 13.
FREE with $250 worth of purchases FREE with $12 worth of purchases

AD 3965

33" Blectric Drill

34" electric drill with new
“Speedsight” for easier drilling

at any angle. ““Speedway” brand.
FREE with $225 worth of purchases

Nylon Bag, Gloves

Clutch style purse with gold fin-
ished chain. Nylon palm stretch
gloves to match. Black only.

FREE with $60 worth of purchases

SEE YOUR PHILCO DISTRIBUTOR TODAY



i - - a
| I $75 WORTH OF }
| PHILCO BONUS CHECKS FOR YOU |
| Lunderstand that by mailing this coupon to you today I will receive a color- |
ful brochure featuring the Wonderful Philco World of FREE Gifts and m
| g° Yo
I $75 worth of FREE Philco Bonus Checks. My name and address is: I
| Name.. ... . ... .. ... e |
| Address....... WA e BT B e : g ome 1 - #CitYay . |
' (Please Print) i I
MAIL TODAY TO: PHILCO ACCESSORY-SERVICE Offer Expites |
| BOX NO. 3635, Philadelphia 34, Penna. Ao 30,56}

All your purchases of PHILCO branded tubes, PHILCO parts, PHILCO accessories
can be credited toward the gifts you want. Choose your Gifts . . . accumulate your
purchases for Total Credit toward the gift. All your PHILCO purchases are included,
all count toward FREE GIFTS. FREE Philco Bonus Checks save you up to $75 on
some items. Get your FREE Bonus Checks today.

Famous )iZoom

SAM SNEAD BLUE RIDGE
Matched Golf Clubs

Set of 5 Irons ... or Set of 2 Woods

AD 3995

Chrome plated matched irons with Aer-Flo steel shaft, calfskin Reminder
Grip, famous Dynamic Balance. #3, #5, #7, #9 irons and purtter. Strara-
Bloc woods, matched Driver (#1) and Spoon (#3) in Walnur tone.

SET OF 5 IRONS FREE WITH $600 WORTH OF
PURCHASES ... $50 LESS WITH BONUS CHECK
Set of 2 MATCHED WOODS FREE with $295 worth of purchases

ol

AD 3991 AD 3981
30" Coffee Table Bowling Game Classic Golf Cart
Sanforized, vat dyed for lasting Weather resistant, 1” tubular alu- Ten unbreakable 9" plastic pins All steel, opens automatically.
color. Full cut, two pockets. Un- minum legs, stained redwood top. onautomatic resetting mechanism. 12" wheels. Wilson Make.
conditionally guaranteed, Gray. Folds flat for storage. Two 3Y%" bowling balls. FREE with $325 worth of purchases
FREE with $45 worth of purchases FREE with $130 worth of purchases FREE with $100 worth of purchases $25 LESS with Bonus Check

AD 3978 TR AD 3969

AD 3862 AD 3703 2\

Metal Desk, File Magnifier Lamp Wilson Golf Balls Flower Plantarama
Index folders, storage compart- Iluminates and magnifies, cool Package of 3. K-28 white-for-life Washable permanent plastic flower
ment with lock. File, 30” x 121" Circuline Fluorescent tube, spring finish golf balls. Tough balata arrangement in aluminum planter.
x 15", opens to 40" desk. balanced bracket. LUXO Make. cover. Best for distance. For home or shop'!

FREE with $250 worth of purchases FREEwith $550 worth of purchases FREE with $50 worth of purchases FREE with $40 worth of purchases

TAKE ADVANTAGE OF THESE PHILCO FREE GIFTS



Letters
(Continued from page 16)

referencing diodes, but figured some out
for myself, and the set works like a
charm on Motorola equipment. (It hasn’t
yet been tried on RCA.) In place of the
IN1224 (high-voltage) diodes, 1 substi-
tuted Raytheon INI1096’s; for the
HD2149’s, 1 used 1N34A’s.

There’s just one question for which 1
still need an answer: How can | measure
oscillator drive for RCA sets? The
metering connection is pin 8 on PI, but
in RCVR position, your schematic shows
this circuit coming to a dead end on S3A.
Should the cathode lead of M35 be at-
tached to pin 8 instead of pin 7 on P1?

W. H. CLARKSON
Kansas City, Mo.

As  Mr. Clarkson has discovered,
IN34A's can be substituted for the hard-
to-find HD2149’s; so can various other
general-purpose diodes such as the IN704
or IN52A4.

Qne important correction needs to he
made on the test-set schematic (page 43
of the December issue); M7 should be a
IN1224 or a similar diode with a higher
voltage rating than a generul-purpose type.

The RCA oscillator drive can be me-
tered by adding a connection from posi-
tion 1 of S3A to the lower lefthand ter-
minal of S1 (as shown on schematic) via
a SPST toggle switch. Or, as an alterna-
tive, a 10-position switch could be used
for §4A4 in place of the 9-position switch
originally shown, in this case, the tenth
position of the switch would be connected
to position 1 of S3A.—Fd.

Dear Ediror:

Mr. Paul Goldberg’s article, “Circuit
Voltages Tell the Story” (page 32, De-
cember issue) teaches a lot about servic-
ing. 1 would like to see some more arti-
cles on the order of this one; in particu-
lar, I'd like to read something on the
subject of resistance measurements.

PEDRO GAMARGO
Caracas, Venezuela

Good point! Resistance readings must he
interpreted correctly if they are to he of
any help in servicing. There’s a knack to
this, too — as we’ll explain in a future
issue.—Ed.

Dear Editor:

Since a good tube tester represents
sizable investment, I want to be sure be-
fore I buy. Thus. I would like to see some
unbiased comparative information on dif-
ferent types of testers.

ARTHUR LaDD
LaGrande, Ore,

The Howard W. Sams 1962 Test Equip-
ment Annual, available later this month,
will include a “Test Equipment Buyer’s
Guide” listing specifications and prices for
all the service-type equipment now on the
market. To get the most out of this infor-
maion, study it in combination with arti-
cles such as “Using a Tube Tester to Ad-
vantage” (September, 1961 PF REPORTER)
which discuss and compare the different
hasic tvpes of tube testers.—FEd.

GUARANTEED Fy anp

FM STEREO RECEPTIQN

FROM 200 MitEs!

Wirnegard

STEREO-T

World’s Most Powerful FM Anienna

NEW ELECTRONIC FM ANTENNA FOR LONG DISTANCE FM AND
STEREO! Now Winegard Guarantees unexcelled FM perform-
ance with the new Winegard electronic Stereo-Tron. Actually
GUARANTEES your customer will receive 85% of all FM
stations in a 200 miles radius over normal terrain with a rotor.
Built in transistor amplifies signals, really gets L-O-N-G dis-
tance reception. Opens a new field of opportunity in the fast
growing FM and FM stereo market.

MODEL PF-8 FM STEREO -TRON YAGI—Gold Anodized! This
is the world’s most powerful FM antenna. Because Multiplex
requires an antenna with greater sensitivity and gain to offset
the power loss of the carrier and subcarrier, Winegard’s PF-8
is the best antenna you can install for Multiplex. When you
hook up a PF-8, weak signals come in like ‘locals.”” Recom-
mended for use where signals are under 10,000 microvolts. For
strong signal areas, same antenna without amplifier, Model
FM-8, is recommended.

The PF-8 has a minimum gain of 26 DB over a folded dipole
with a flat frequency response of +}4 DB from 88 to 108 m.c.
1t features a built-in TV-FM coupler and has eight elements
with EXCLUSIVE “TAPERED 'T" driven element engineered

MODEL PF-4 FM ELECTRONIC TURNSTILE

to perfectly match the powerful transistor, direct coupled,
built-in amplifier. It is available two ways— Model PF-8 for 300
ohm twin lead or Model PF-8C for 75 ohm coax.

Important Features of Winegard Electronic FM Antennas

1. Transistor amplifier is designed as part of the ‘“Tapered T”
driven element (model PF-8) for unprecedented efficiency
and signal-to-noise ratio.

2. At no extra charge, built-in FM-TV coupler allows you to
use one power supply and down lead when used with a
WINEGARD POWERTRON TV antenna.

3. Beautiful gold anodized permanent finish—1009, corrosion
proofed —all hardware irridized. This is the finest finish of
any antenna—has richest appearance—meets U.S. Navy
specifications.

4. The quality of craftsmanship and fine materials in these
antennas tell their own story—perfect mechanical balance
—100 m.p.h. wind tested.

Winegard makes a complete line of FM antennas. Write for

information and spec. sheets. Also get FREE, Station Log and

FM map of U.S.




THAT NEw BOY THE T KNOW.L. AS K

BOSS HIRED 1S SO L1 Him To CHECK

' - DUMB, HE THINKS FOR SHORTS, AND
WOW!WHAT | THE cimizens BAND | | HED LOOK TC SEE

A CHASSIS! IS A COMMUNITY IF HE HAD HIS
DON'T MIND MUSICAL GROU P/ UNDERWEAR ON!

THAT WOLF, LOIS,
HE's THE SHOP's
ELECTRONIC SCANNER!

JIM, WE'RE RUNNING LOW

ON BELDEN WELDOHM LEAD-IN [/ ANGS
CABLE.. CALL THE JOBBER AND |

ORDER ABOUT FOUR DOZEN

s
A couse_ A |
- 7\ /1
! ( = a{; N

Q ;
v OkAY! WILLDO! 1Ts

7\ PRETIY GOOD STUFF,
/ v/ A LOT STRONGER THAN
) QRD\NAR\/ LEAD-IN /

they're ordering...

... Yes, itis strong ... it has one and a half times the breaking
strength and two and a half times the flexing life of ordinary
lead-in. Order No. 8230.

Here's the Belden microphone cable Butch is going to take
along for the high school job ... No. 8410. It's abrasion and im-
pact resistant. It's limp . .. lies flat on the floor. It has long flex-
life and high tensile strength.

Call your Belden jobber. He carries a complete line of lead-in cable . . .
also microphone and shielded power supply cables; hi-fi, stereo and phono-
graph cables; power supply cords; rubber-vinyl, multi-conductor portable
cordage; antenna rotor cables; hook-up wire; TV and cheater cords;
aluminum ground wire . . . and related items. He has it all . . . in stock.

Belden

WIREMAKE FOR INOUSTRY
SINCE 1902 — CHICAGO

HURRY UF BUTCH, WE GOTTA FINISH
32\ THAT JOB OVER AT THE HIGH SCHOOL.
- AND BRING ALONG A COUPLA
ROLLS OF BELDEN MIKE CABLE /

Be a Cartoon %\( ‘
Gag Writer!

Win a $25.00 Savings Bond

Send us your gag ideas for future cartoons. For each
of your gag ideas our advertising manager uses,
he'll send you a $25.00 Savings Bond . . . plus a
Belden Gag Writer's Certificate. Write Belden Manu-
facturing Company, Att: Mrs. Madelsa Allison,
415 South Kilpatrick Avenue, Chicago 80, lllinois.

power supply cords ¢ cord sets and portable cordage + electrical househoid cords » magnet wire e« lead wire 8.13-1
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Only
= HANDCRAFTED

NO PRINTED
CIRCUITS

NO PRODUCTION
SHORTCUTS

There are only two kinds of color TV made in America—

ZENITH AND ALL OTHERS!

Now Zenith brings you the easiest-to-service color Every connection is hand wired and hand soldered!
TV ever made, with the only handerafted horizon- Mechanical design is simplified—electrical circui-
tal Service Saver color TV chassis in the industry. try is straight-forward for greater dependability
No printed circuits! No production shortcuts! and easier, faster servicing.

EVERY ZENITH COLOR TV IS EXCLUSIVELY DES/IGNED,
DEVELOPED AND MANUFACTURED BY ZENITH!
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has it!
COLOR TV C

[ASSIS!

For greater dependability. .. simplified servicing

90% OF CHASSIS ACCESSIBLE FOR SERVICING
without removing it from the cabinet!

ONLY HANDCRAFTED ZENITH
has the ‘‘easy service’ bottom plate!

When this plate is removed, 909, of the chassis is accessible for servicing
without taking it out of the cabinet. Saves time and effort! Even the back
of the cabinet is specially designed to come off in seconds with just 5 easy-
turn clips—no screws!

ONLY HANDCRAFTED ZENITH
has metal cone circuitry check points!

Metal cone circuitry on the new Zenith Color TV chassis makes a majority
of test points accessible on top of the chassis. You do not have to remove
the chassis from the cabinet. Makes servicing easier, faster, less costly!

ST
! (/47{4
i, «FT L

Zenith's Special Training Program assures you an
important role in the future of color television!

Zenith Distributors are conducting special color TV training programs now, and
will continue these programs in the future. For complete information, see your

Zenith Distributor.

4 ZENITH RADIO

w CORPORATION,

CHICAGO 39,

ILNOIS. IN CAN-

ADA: ZENITH RADIO CORPORATION OFf

CANADA, LTD, TORONTQ, ONTARIO.

The Royalty of television, stereophonic

high fidelity instruments, phonographs,

radios and hearing aids. 43 years of lead-
ership in radionies exclusively.

Specifications subject lo change withoutnotice

7ZENITH

The quality goes in
before the name goes on
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ADD A NEW SIGN TO YOUR DOOR

RADIO REPAIR
[ :

TV SERVICING

MOBILE
COMMUNICATIONS

Let RCA Train You at Home in

COMMUNICATIONS

A completely new RCA Institutes course with brand new opportunities
for electronic technicians . . . COMMUNICATIONS ELECTRONICS.

1962 starts a new era in mobile communications when you get
your FCC License. Under the skilled direction of RCA Institutes
experts, you can obtain at home the technical qualifications for
employment in the Communications Industry. In addition to pre-
paring you for an FCC license, you are supplied with the training
needed to service and maintain 2-way radio communications for
truck and taxi fleets. police, fire, bus, railroad and other public
service vehicles. You also get the technical foundation for ad-
vancement in space and aviation communication clectronics. This
is nor a cram course...nor a rehash of old radio lessons. Learn
from RCA what it takes to get ahead in the ever-expanding field
of communications.

With RCA Institutes home training in Communications Electron-
ics, you set the pace that suits your ability, finances and time.
RCA’s liberal Voluntary Tuition Plan is the most economical home
study method, because you pay for lessons only if you order them
...one study group at a time! If you drop out at any time, for any
reason, you do not owe RCA one penny! No other obligations!
Licensed by New York State Education Department. Approved
for Veterans.

Prepares You for an FCC License

RCA INSTITUTES, INC.

A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N.'Y.

Other home study
courses available:
Electronics Fundamentals
Black & White and Color TV
Automation Electronics
Computer Programming
Transistors

The Most Trusted Name
in Electronics

T i |

RCA INSTITUTES, INC. Home Study School, Dept. PF-22 1
350 West Fourth Street, N. Y. 14 N. Y. |

Without obligation, rush me the FREE 64-page. slfustrated booklet “'Your Career in Electronics' describ- |
ing your electronic home study training program. No salesman will call
Name.......

AAAress o, . assmwisgrsamvminisr i

e ZONE L

City...

CANADIANS—Take advantage of these same RCA courses at no additional cost. No postage, no customs, I
no delay. Send coupon to: RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec.
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The
Electronic
Scanner

Volkswagen Sales Up From ‘61

Sales of Volkswagen cars. trucks, and station wagons totalled
17,777 vehicles during October, bringing total sales for the
first ten months of 1961 to 172,333 compared to 157,156 dur-
ing the compurable period of 1960. a gcain ot 9.7 per cent,
According to G. C. Hahn, general manager of Volkswagen of
America, current delivery rates indicate that 1962 will be the
first 200,000-unit year for the car in this country. The US. is
sccond only to West Germany in Volkswagen sales.

Cartridges in 6-Paks

Jobbers and dealers can now
take advantage ol a new Sono-
tone cartridge puchaging pro-
gram designed to save time. re-
duce stocking requirements, and
boost cartridge sales. The 6-Pak
will hold either a balanced or
mixed assortment of cartridges.
and has a tab which permits it
to be hung on a wall with the
product in clear view.

Color TV Seminar

New York City is to be the scene of u color seminar, to be
presented on Fcbruary 14 by Precision Apparatus Co. in co-
operation with General Electric and Voorhees Technical In-
stitute. The agenda includes such topics as how and why a
color TV receiver works. the installer’'s major adjustments, and
the most frequent service alignments requiring the use of color
TV test equipment. Moderators tfor the program will be Mr.
Bill Hatters and Mr. Ed Tillen, training specialists from GE.
The seminuar will be held at the Voorhees Institute.

New Tool Displays

Two new display stands ofter-
ing Vaco screwdriver and nut
driver assortments at discount
prices arc now availuble. The
stands. which are designed to
promote impulse purchasing.
contain  complete informution
enabling the customer to make
his own selection without hav-
ing to question the salesman.
The screwdrivers are 69¢ each,
and nut drivers are 75¢.

Increase Predicted in Multiplex Broadcast

A recent survey has revealed that 288 of the country’s FM
stations expect to begin broadcasting stereo during the next
year. At present. about 40 stations are using the new method
of broadcasting approved by the FCC last April. According to
Sidney Huarman, president of Jerrold Electronics, the anticipated
addition of the new stations should increasc sales and service
of the component high fidelity industry. Harman-Kardon
(division of Jerrold) expects to surpass the previous year’s
sales by almost 50%.

New Needle Dispenser

A dispenser which hangs on
a wall, stands on a counter. or
lies flat in a display case is free
from Duotone with the pur-
chase of a diamond-needle as-
sortment. The attractive black
and gold dispenser, together
with 32 needles. simplifies in-
ventory-taking and encourages
imptulse buying.

= lod
ALTEONEV\ |

GENUINE DIAMOND REEILES

Tube Brightener Suit Settled

The tube brightener suit between Perma-Power Co. vs.
Antronic Corp. has been settled in U.S. District Court, Chicago.
Under the terms of the settlement. Perma-Power has dropped
all claims of infringement of tube brightener patent no.
2,757,316, and Antronic Corp. has dropped its counter-claim.



1962 YOUKSWAGEN OF AMERICA, INC.

Ain’t ours.

Volkswagen owners don't dig this stuff.

Not when it's only this deep.

For one thing, our engine's in the rear.
The weight sits on our drive wheels.

It's like putting concrete blocks in your
trunk.

For another, most trucks only clear
about 7 inches, but the VW clears 92.

Our bottom doesn't drag.

Even our air-cooling helps. The Volks-
wagen engine does not use water. There's
nothing to freeze up. You always go.

{New VW owners sometimes feel un-
easy about not buying anti-freeze. But
there's no place to put it.)

All this, however, doesn't mean our

trucks never get stuck. A drift's a drift.
That's why we ask owners to use chains
or snow tires. Just to be sure.
Would you like to know who has
a Volkswagen Truck in your
neighborhood? Wait until you
get about é inches of snow.Then
look to see who isn't shoveling.
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Musie

The newly-ripe plum of back-
ground music is within the grasp of
any service shop. This field has
fairly burst from its traditional place
in the plush restaurant into an in-
credible number of other applica-
tions. Several systems have evolved,
each with something special to offer
the customer in terms of price and
performance. For the alert service

PROGRAM

SOURCES SPEAKERS

M
TUNER

RECORD ,.J‘

CHANGER

AMPLIFIER

Fig. 1. Simplest form of background-
music system — standard components.
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AUDIO FACTS
by
Len Buckwalter

shop proprietor, background music
can mean new sources of revenue
and diversification. And since the
circuits are not markedly different
from those used in home-entertain-
ment equipment, branching into the
business is largely a matter of be-
coming familiar with the various
systems and lining up customers.

Appliiafions

Once considered a costly extra,
background music has become a
basic fixture in countless retail
stores, industrial plants, and busi-
ness offices. Consider a 35-mile
radius around your shop and you’ll
probably discover a dozen or more
likely prospects. Entire supermarket
chains have had music systems in-
stalled. Savings banks, who former-

ly played music only during holiday
seasons, now use it on a full-time
basis. Factories, where work is dull
and repetitive, have discovered that
background music will more than
repay its cost by improving em-
ployee morale and reducing absen-
teeism. You’ll find it at swimming
pools, aboard commercial airliners,
and even at the gas pumps of filling
stations.

Where won’t it work? Places
where people must concentrate
deeply are not likely locations for
background music. Thus, an attor-
ney’s waiting room would be suit-
able, but not his office. Users of
heavy industrial machinery which
operates at high noise levels are
usually poor customers for this serv-
ice.

Background music systems fall
into either of two broad categories
—local or central. In local systems
(see Fig. 1), the music is provided
by a tuner or other device at the
subscriber’s location. Customarily,
this represents a one-time sale of
equipment. There is, of course, some
service work, but the local system
offers no other continuing source of
revenue.

Central systems, on the other
hand, are secured by contract and
provide the background music op-
erator with a monthly fee for sup-
plying a complete music service.
This is popularly known as “canned”
music. Originating at a central point,
the program is transmitted via air
or wire to the premises of an ac-
count, or subscriber. The advant-
ages of each approach will become
apparent in the following descrip-
tions.

Local Systems

The chief attraction of FM radio
as a background music source, for
small businesses, is price appeal.
Often, they do not wish to assume
the burden of monthly rental fees.

SUBSCRIBERS

CENTRAL
OFFICE

TAPE TEL.
REPRODUCER [™| co. |

Fig. 2. Central music system service
uses lines leased from phone company.



To the service shop, FM represents
an inexpensive entry into the field.

In selling a system which uses
FM music, one is apt to encounter
the common misconception that
there are no commercials on FM.
This is not true of all stations. The
number of FM stations is nearing
1,000 and, except for educational
outlets, most are increasing their
number of paid announcements.
Yet, FM is practical, especially if
there are one or two stations which
specialize in music, within approxi-
mately 50 miles of the customer.
Serving a customer beyond this dis-
tance may not be economically
feasible.

Record Changer

The problem of commercial an-
nouncements is completely elimin-
ated by using a record changer. A
great deal of excellent recorded
music is available and works in
favor of this program source. But,
building a record library can be a
disadvantage to the customer; an 8-
hour day of recorded music requires
about twelve long-play records. The
cost for these will be approximately
$35, and for a music library which
will not be overly repetitious, sev-
eral hundred dollars.

A record system also needs peri-
odic attention. Records must be
either reloaded or flipped every few
hours. Yet, there are numerous lo-
cations where this requirement is not
a disadvantage. The responsibility
for changing records is most often
delegated to a switchboard operator,
information-desk attendant, or re-
ceptionist.

Tape

Music reproduced on tape is least
practical for local systems. Reels
have to be loaded or reversed every
hour and a half, the selection of pre-
recorded tapes is limited, and build-
ing a library is expensive.

In suggesting such a system, the
serviceman often encounters the hi-
fi enthusiast who thinks the prob-
lem of cost can be solved by record-
ing music at- home from an FM
tuner. Factors against this approach
are: the cost of raw tape (almost as
expensive as recorded discs) and the
inordinate amount of time needed to
make the recordings. Editing out
voice announcements is also a time-
consuming job. Besides, if an FM

Considerations for Background-Music Equipment

Microphones

A simple crystal-type microphone ~is suffi-
cient. For most amplifiers it should have an
output of about =50 db or 100 millivolts.
Frequency response need be only 300 to 3000

FM Tuners

Sensitivity requirements depend on the avail-
able signal at the subscriber’s location. In
most instances, a sensitivity of 10 uv (for 20
db quieting) is sufficient. Some tuners offer o
sensitivity as great as 1 microvolt.

The tuner should provide at least 1 volt of
audio signal. Its output impedance should be
47,000 ohms or higher, to match the tuner
input of most amplifiers. Some tuners include
additional amplification and, when used in con-
junction with a booster-type audio amplifier,
are suitable for high-power applications.

Installotion of the tuner should include the
necessory antenna facilities. In most cases, a
simple omnidirectional dipole is sufficient; in
others, a shorply-directional antenna is neces-
sary. if only one station is to be received, the
directional antenna is usuvally more satis-
factory. i the station is nearby, a simple
power-cord or internal antenna (furnished with
most tuners) may be all that is required.

‘Multiplex Receivers

These are usually fixed-tuned sets designed
to receive only one station. The multiplex cir-
cuitry is tuned to the subcarrier, and demodu-
lates the program information. The audio out-
put should be approximately 1 volt. Audio-
frequency response is limited because of noise
considerations. These receivers generally have
a sensitivity of about 10 microvolts.

Adapters can be used with conventional FM
tuners to receive multiplex transmissions. In
these instances, the subcarrier output must be=
tapped off at a point preceding the tuner’s
de-emphasis network.

Record Changers

A good-quality 33%-rpm changer is best.
16%-rpm records play loriger, but are not
recommended for music. 33Va-rpm records are
readily available, and provide a wide selec-
tion of program material. A 4-pole motor is
preferable; hysteresis synchronous types are
more expensive, and the added quality is not
necessary for this purpose.

A cartridge which has a light tracking pres-
sure (less than 5 grams) and a frequency
response of 50 to 10,000 ¢ps is preferable.
Its output should be sufficient to drive the am-
plifier which the system will use; otherwise
a preamplifier will be necessary. A diamond
needle will wear much longer than a sapphire
type, and for continuous use is the better
choice of the two. Regardless of the stylus
used, however, it should be inspected peri-
odically to guard against excessive record
wear.

tuner is to be used, why not in the
system itself? The tape approach,
however, does play a key role in
central systems.

You may feel that FM and rec-
ords are not new, and certainly they
are not. But, promoted on business
cards and other sales literature as
“background music systems,” they
are removed from the category of
home entertainment. They form the
heart of systems which make back-
ground music feasible for the small-
est customer — and the service shop
with limited financial resources can
sell and install them.

Central Systems

A more ideal approach is pos-

cps, for voice annountements. If used in
high-noise areas, noise-cancelling or close-talk
microphones add to the clarity of spoken mes-
sages.

Amplifiers

A conventional all-purpose auvdio amplifier
can be used. It should have an input sensi-
“tivity of 100 millivolts for a microphone, the
same for a record chonger, and 1 volt for
the tuner. The input volume for each should
be separately controllable.

Output requirements vary widely with ap-
plication. Some generalities are:

2 watts for 10,000 cu. ft.
10 watts for 100,000 cv. ft.
40 watts for 1,000,000 cu. ft.

4 watts for 10,000 cu. ft.

30 watts for 100,000 cu. ft.
100 watts for 1,000,000 cu. ft.

In areas requiring high-power amplifiers,
the booster-type amplifier can be used. This
is driven by a small amplifier which raises
the program or paging levels to between 1
and 5 volts. Booster amplifiers which furnish
power outputs of up to 500 watts are avail-
abie.

Speakers

In small, quiet areas the usual B-inch ‘speak-
er mounted in either a ceiling, wall, of corner
baffle will suffice. In larger areas, or where
the noise level is higher, several of these units
moy be used. One speaker should be pro-
vided for each 10,000 cu. ft. of raom size,
and the necessory driving power (from the
amplifier) distributed to each of them. In case
one area is noisier than another, more speak-
‘ers can be used, ar more power can be sup-
plied to one speaker.

In high-noise areas—and outdoors—trumpeds
are sometimes necessary to provide a suffif
cient power level. These are usually of the
15-watt variety, and each is fed enough of
the amplifier power output to cover its desig<
nated area.

The frequency response of the speakers and
trumpets need not be great—70-7000 cps will
do for most applications. If too wide a range
of frequencies is covered, the background
effect of the music is often lost, and the pro-
gram matferial becomes obtrusive.

In quiet areas—

In busy areas—

sible with the central-office system.
A single program is fed to any num-
ber of subscriber locations. There
are no announcements, and the mus-
ical material is specially chosen to
be functional — that is, suited to the
time of day or mood of work. The
system operates on a rental basis,
with all or most of the equipment
being owned by the central operator.
The two central systems now in
use, wired and radio, may sound like
sizable financial undertakings for the
average service shop. However, it is
possible to begin on a modest basis

and expand if conditions warrant.
Each subscriber installation re-
quires a capital outlay which the op-
erator may not recover for six
e Please turn to page 81
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THE

RIGHT

To INSTALL It wasn’t necessary to look far to find what was causing the

main difficulty. Notice how both the twin-lead and the rotator-
control cable had been routed through a sliding glass door that

crushed them each time it was closed. A careful inspection
revealed that leads in both of the cables had been broken; but

before doing anything we decided to look outside.

=y o Rscs N | {8
s S ::523?*;5 2

The lead-in froni the mast led di-

There is a right and a wrong way fo do rcc'.ly g s igosges counlery pehick
almost everything, including the installation Obv"?"s"v Ay ot B 4 very PRigfected
of antennas and lead-ins. We decided to see location. The c,ou!)lcr is gy wouifdoor
what improvement could be gained by using type, DNl EVED BB, il Sh?um LV
approved installation methods on a system ' . installedwundér .“'c P‘mwng .Of the
which had been in use for some time. The Eopinetize) put tinsypointendceided t.o

o N look further and trace the two lead-in
system chosen included a complete collection . ’
of poor techniques. We gained the owner’s minesttonthe sets.
permission to “operate”” when we informed
him that we would guarantee a noticeable
improvement in the aoppearance of both the
TV picture and the physical installation.

Turning on the set, we were rewarded One line led across a gravelled roof (pictured on the left),
with this picture, which immediately sug- and it would be ditlicnlt to estimate the signal losses in this
gested that something was drastically wrong short run. Even if the lead had been properly run, there would
with the present system. Disconnecting the still be objectionable losses due to the way the lead is
antenna lead-in wires from the set did not touching the metal gutter. The other line, although protected
change the picture appreciably, indicating from the weather, was sagging from its own weight as it

that the lead-in was open somewhere. traversed a 50’ horizontal run on only three standoffs.



At this point, we decided that a complete rerouting job
was in order. After determining that the house was built over
a crawl space, we installed a feedthrough entry as shown in
this picture. Notice how the standoff below the fitting allows a
drip loop to be formed. This type of entry also permitted a
straight run down the mast.

A floor joist provided the ideal spot for mounting a four-set
coupler. An inside location serves to shelter the coupler from
the weather, and, keep the twin-lead from being subjected to
movement which could cause a connection to break. Also,
by locating the coupler as far as possible from the antenna,
the signal will be at its highest amplitude over the major
portion of the transmission line. Therefore, any noise picked
up on this section of the line will be comparatively weak.

With a minimum amount of effort, we were able to install
wall plates which provide a jack for plugging the TV into
both the antenna system and the power line. Besides allowing
the TV set to be moved easily from room to room, this type
of entry keeps the lead-in short and away from the floor.
Utilizing the holes already drilled for the electrical cable saves
effort and time in fishing the lead-in through the floor.

After connecting a piece of lead-in to the set and installing
the plug supplied by the wall-plate manufacturer on the other
end, we turned on the set and received this signal. Ghosts were
present because we had not yet had an opportunity to reroute
and repair the rotator leads, or to turn the antenna for the
best picture.

All we had left to do were a few outdeor “mopping-up”
operations. First we inspected the guy wires supporting the
mast. While several had been spliced in the original installa-
tion, we didn’t attempt to replace them because they seemed
strong enough to hold. However, if we had made the original
installation, we would have used only continuous lengths of
wire (even if this meant wasting several feet of wire) rather
than to use splices.

B 5 A -

One final error in the original installation — the absence of
provisions for grounding the antenna systein — still had to be
corrected. We had noticed that the mast did not have a
ground lead, and that the base was resting on a block of wood
(presumably to keep it from sinking into the ground). We
installed a ground wire to the electrical ground rod (shown on
the right) and secured the other end to the base of the mast.
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by Allan F. Kinckiner

The repair of any piece of elec-
tronic equipment consists of two
operations — first an analytical
troubleshooting procedure to deter-
mine the cause of an abnormal con-
dition, and then the actual replace-
ment of defective components. Since
replacing parts is usually the easier
and less time - consuming of the
two operations, the most effective
method of cutting over-all repair
time is to find ways of reducing
troubleshooting time.

Troubleshooting is itself a com-
bination of two basic functions—
localizing a fault to one particular
section of the equipment, and pin-

pointing the defective component in

that section. The first function is
sometimes so easily accomplished
that it is done without conscious ef-
fort; for instance, it is often possible
to narrow a TV-receiver defect
down to one or two stages by
merely analyzing the picture and/or
listening to the sound. On the other
hand, some troubles (unstable sync
is a prime example) are not readily
isolated without the use of test
equipment.

Various instruments are available
to help servicemen localize and pin-
point defects. Some popular types
used since the early days of radio
servicing are voltmeters, component
testers, and signal-substitution units.
Seldom does a serviceman depend
on one of these instruments by itself.
Instead, he uses them in combina-
tions, so he can take full advantage
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of the strong points each offers with-
out being hampered by the limita-
tions of any unit.

Especially in TV servicing, the
most effective blend of troubleshoot-
ing techniques is accomplished by
using a scope along with other in-
struments. Although no claim is
made for the scope as a “cure-all,”
it does provide a great deal of use-
ful information not obtainable with
other types of test equipment. Be-
sides its well-known value in deal-
ing with “tough-dog” troubles, it is
excellent for speeding up the com-
pletion of many simpler jobs.

Whenever there is any doubt as to
the significance or accuracy of re-
sults obtained with other test meth-
ods, scope checks can make it easier
to interpret these results. For cx-
ample, in troubles involving inter-

action between circuits, inspection
of a few waveforms will enable the
serviceman to avoid wasting a great
deal of time measuring voltages in
the wrong stages. And even when a
defective stage has been found, can
the trouble always be cured just by
correcting a voltage that is appar-
ently abnormal? Definitely not! A
quicker way of pinpointing many
defects is to relate voltage readings
to abnormal scope traces.

In component checking, the most
common pitfall is the often-encount-
ered difference between test condi-
tions and actual operating condi-
tions. Sync and sweep tubes, when
checked for transconductance in a
tube tester, may pass with flying
colors—and still fail to function in
the circuits. Also, filter capacitors
may seem normal at the usual test

frequency of 60 or 120 cps, but may
do an inadequate job at higher fre-
quencies. This is not to say that
component tests are useless; the
point is simply that waveforms can
frequently give added evidence
needed for properly interpreting the
results of such tests.

If scope servicing is “all it is
cracked up to be,” why isn’t it more
universally employed? This is not
an easy question to answer, but
here’s a try: Beginners or infrequent
scope users naturally have some dif-
ficulty in recognizing and interpret-
ing abnormal features in waveforms.
Too many of these men allow them-
selves to become discouraged, and
give up too easily. Possibly they ex-
pect too much from the instrument.
If a technician doesn’t resort to a
scope until the set he is working on

| PEEDIER
ERVICING

WITH A

COPE

has already taxed his composure,
he is apt to find fault with scope
troubleshooting because it doesn’t
immediately help him solve the
problem.

Skill in interpreting scope traces
is not developed just by reading an
instruction book; it takes practice
and is aided by knowledge of circuit
operation. Waveform analysis be-
comes easier as the scope user ac-
cumulates experience with the pe-
culiarities of various TV models,
differences in signals according to
local reception conditions, and dis-
tortions that appear as sets age.
Anyone can develop the ability to
analyze important factors such as
amplitude, sync-to-picture ratio (in
composite video signals), noise, and
hum, often without finding it neces-
sary to check waveforms in service



Fig. 1. Top of picture flapped back and
forth like a flag in a stiff breeze.

data. Then, by using his scope in
conjunction with other test instru-
ments, he can do a more complete
job of troubleshooting, and do it in
less time—-as the following specific
examples will illustrate.

Scope First—VTVM Later

A DuMont RA-112 could be
locked in horizontally by only a very
critical setting of the hold control,
and even then the picture would
flap sideways and curl slightly as
shown in Fig. 1. Since this condition
could result from many things
(videco-contaminated or insufficient
sync, horizontal AFC-oscillator de-
fects, a distorted or weak sweep
signal fed back to the AFC stage, or
some other less likely cause), I de-
cided to use the scope for initial
troubleshooting. The very first wave-
form 1 checked, at the grid of the
AFC tube (Fig. 2), gave a prime
clue to the trouble. At this point I
found only the horizontal sync pulse
shown in Fig. 3A—not the normal
trace 1 expected to find (Fig. 3B).

Because of the absence of any
sawtooth component in the wave-
form, I suspected that feedback re-
sistor R123 was open. 1 could have
checked for this condition by turn-

FROM PLATE
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21000
40V
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180 OF HORIZ 0SC
VIVM mmf

0K
HORIZ AFC
(@a6SN7GT
TO HOLD
CONTROL

TO GRID
OF HORIZ
0sC

—-60V

—60V

Fig. 2. Fault in the AFC grid circuit
caused the loss of horizontal hold.

(B) Normal pulse-sawtooth combination,
Fig. 3. Horizontal-AFC grid signals.

ing the set off and measuring the
resistance of R123, but in this case
it was quicker to check tfor DC volt-
age at the AFC end of the resistor.
With a DC circuit completed across
the boost source through R9S5,
R123, and the input circuit of the
VTVM, a high voltage would be in-
dicated at the AFC end of R123 if
this resistor were good; however, an
open R123 would prevent a DC in-
dication. A voltage actually was
present, but it measured only 50
volts. This might have pointed to
an extreme increase in the value of
R123, but before jumping to this
conclusion, | took one more voltage
reading—at the sync-amplifier side
of C89. This also turned out to be
50 volts, suggesting that C89 might
be shorted. This supposition was
confirmed when I changed C89 and
found that horizontal sync was re-
stored to normal. The VTVM pro-
vided the final solution to this prob-
lem, but the scope showed me where
to look first.

Scope Absolves Suspected Part

A fellow serviceman had on his
bench a General Electric table
model using the M3 chassis. When
first turned on, the receiver operated
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INTEG RATOR'
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390K t:r

1200 3 100K
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Fig. 5. Trouble was not in horizontal
AFC, but at input of sync separator.

. BE ES

Fig. 4. In second case of horizontal
bends, raster had billowed appearance.

perfectly; but after five minutes
vertical lines in the picture took on
a twist that gave the picture a bil-
lowy appearance (Fig. 4). As the
set continued to warm up, the twist
became more severe, and horizontal
sync would tear out at every sig-
nal interruption resulting from cam-
era or channel changes. My friend
was pretty sure the trouble was
caused by AFC diodes M3 and M4
(Fig. 5), but before changing them,
he accepted my advice and scoped
the output of the one-stage sync cir-
cuit. The waveform at the plate of
the 8CX8 triode sync separator
(Fig. 6A) showed evidence of video
contamination. Further checking in
this stage turned up a leaky input
coupling capacitor C57, which inci-
dently turned out to be a Wedgecap
used only by G-E. This capacitor,
designed for insertion in printed cir-
cuits, is shown in Fig. 7. Replacing
C57 with a standard .005-mfd tubu-
lar unit resulted in normal sync out-
put (Fig. 6B), and everything was
hunky-dory — everything but my

friend’s puzzlement, that is.
“Why,” he wanted to know,
“didn’t the sync condition upset
vertical locking? Also, how come the
e Please turn to page 73

(A) Contaminated with video.

(B) Normal pulses.

Fig. 6. Sync-separator output (30 cps).

February, 1962/PF REPORTER 33



SELECTIVE
CALLING

/ENDS HUBBUB IN MOBILE RADIO

Tone-coding systems make it possible to “dial” individual stations

in a radio net without disturbing others

In a two-way communications
system equipped for selective call-
ing, the various stations hear only
those messages intended specifically
for them. Mobile units are contacted
by the base transmitter either in-
dividually, in groups, or all at once,
in response to different codes
created by the operation of a tele-
phone dial or push buttons. When
the correct code is received at a
particular mobile station, a decod-
ing device either activates a normal-
ly-muted loudspeaker, turns on a
light, or sounds an alarm to notify
the operator of a call. Different
electrical devices may also be re-
mote-controlled by selective calling.

When mobile units and base sta-
tions are both equipped with code
senders and decoder units, any radio
station can dial any other station in
the same system without alerting the
others—ijust as if all stations were
connected by a dial telephone sys-
tem. However, the stations in such
systems cannot be interconnected
with a conventional dial telephone
system.

The mobile-radio serviceman will
run across two basic types of selec-
tive-calling equipment. One is a

(A) Secode digital code sender.
Fig. 1. Selective-calling components.

digital type which transmits pulse
trains consisting of dual or single
tones. In the other type, a single
tone or group of tones is trans-
mitted, but not in pulse form.

Digital Pulses by Dialing

The pulse type of selective-call-
ing system typically utilizes an audio
oscillator and telephone dial at the
transmitter. A code number, com-
prising one or more digits, is dialed
to call another station. Each time a
digit is dialed, a series of tone pulses
are transmitted—for example, six
pulses to indicate the number 6.
Each pulse represents the presence
of tone modulation (when a single
tone is used) or a change from one

by Allan Lytel

(B) Decoder and call head.

tone to another (when two are
used).

Besides the code sender at the
transmitter, the selective - calling
equipment includes two units at the
receiver—a decoder, and an indicat-
ing device known as a call head.
Representative pieces of equipment
are pictured in Fig. 1.

When a station operator dials the
appropriate code to contact a cer-
tain other station, the pulse train
produced by his code sender is
transmitted to all units in the sys-
tem. However, only the decoder of
the called station responds by acti-
vating its associated call head to
signal an incoming message.

Some systems use a two-contact



decoder that enables the dispatcher
to sound a vehicle’s horn or turn on
its lights to indicate a call. This
feature is especially desirable on
utility or construction trucks whose
crews may be working at some dis-
tance from the vehicle. Two code
numbers may be assigned to cach
mobile unit. The first code actuates
the dash indicator light. If there is
no response, the dispatcher dials
the next code, which closes the sec-
ond contact and turns on the lights
or horn for about four seconds.
Code Sender

A code sender of the type used in
many base-station transmitters is
shown schematically in Fig. 2. This
device is connected in parallel with
the microphone so that either the
code unit or the mike can modulate
the transmitter.

Tube VI operates as a push-pull
oscillator. The plate circuits of the
two triode sections are connected
to opposite ends of the resonant
tank circuit, and each plate is also
capacitively coupled to the grid of
the opposite tube section. The two
halves of the tube produce voltages
180° out of phase, thereby sustain-
ing oscillation.

When the dial is turned, contacts
M2A close, completing the circuit
through relay M1 to ground. This
relay then operates, and plate volt-
age is applied to the tone generator
through contacts M1A. At the same
time, the relay kevs the transmitter
on through contacts M 1B, and also
sends the tone signal to the trans-
mitter via contacts M1C.

When the dial is released and
allowed to return to the resting posi-
tion, dial-pulsing contacts M2B al-
ternately open and close the oscil-
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Fig. 2. Dial contacts interrupt oscillator signal, forming digital code pulses.
v~

lator-output circuit, thereby inter-
rupting the tone signal. This causes
the code sender to produce “‘break”
pulses or “holes” in the tone, the
number of “holes” equaling the digit
dialed. A chief advantage of this
negative keying system is high noise
rejection. Selective signaling oper-
ates even when the amplitude of
noise on the circuit is as much as
five times that of the signal.

The standard operating frequency
of this tone generator is 2805 cps,
but the unit can be changed over to
any single frequency in the range
from 600 te 3145 cps. The outrUT
LEVEL control serves as an adjust-
ment to provide sufficient signal for
modulating the transmitter. A time-
delay circuit consisting of resistors
R7 and R8, together with capacitor

A (W) 12AU7

@ NE48

@ 6

LIMITER

oW
ODALA NULIDE

[\ .

Fig. 3. Selector wheel is electromag-
netically driven by pulses from decoder.

C4, keeps relay M1 cnergized for
about four seconds after the dialing
operation is completed. When this
RC network has discharged through
the relay coil, the contacts of MI
open and extinguish the tone signal.
As illustrated in Fig. 2, this code

e Please 11rn to page 78
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Fig. 4. Relay M2 closes each time the signal fed to decoder is interrupted.
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RESTORING

£

by Mike Martynec

cheater cord. First, you look for the
reassuring glow of the CRT heater,

other signs of overheating. Seeing
none, you decide to sit down and

AFC g%’é'z ’(‘)‘[)J?'PET SEA;”RUT gsFSL]EEﬂ'ON and are relieved to find it normal. analyze the horizontal and high-
Next, you check the sweep fuse, voltage sections of the receiver be-
which you find is okay. Using a fore procceding further.

c(l)ti?AGE screwdriver, you attempt to draw a Your interest is primarily in the

Fig. 1. Any of these stages may he ir-
volved in “sound—no raster’’ troubles.

The phone rings loudly, and you
lift the receiver to hear, “This is
Mrs. Jones. My TV set has lost its
picture, and the kids are about 1o
drive me crazy. Can you come right
out?” Naturally, such a distressed
plea cannot be ignored, so you climb
into your truck and drive over to
the Jones’ house.

At setside, you quickly note the
set has a very common fault—sound
but no raster. After checking the
front controls (just to be sure one of
he little Joneses hasn’t tampered),
vou slip the back oft and install your

FROM
SYNC SEP
M

fuzzy arc from the cap of the high-
voltage rectifier, but cannot.

At this point, you decide to try
tube substitution, so you replace the
horizontal oscillator, output, damp-
er, and high-voltage rectifier, all to
no avail. The CRT remains dark,
and the Jones kids are climbing all
over your tube caddy, so you decide
that this is a job for the bench. An
immediate outburst of small voices
persuades you to leave a portable
loaner until vou can complete the
repair job and return the Jones’ set.

In the shop, you brush away the
dust and cobwebs from the chassis
and out of the high-voltage cage.
Now you can make a quick visual
check for discolored resistors or

HORIZ 0SC

6CG7 po——

circuits represented in Fig. 1. The
horizontal = oscillator, whose fre-
quency is controlled by the AFC cir-
cuit, supplies a sawtooth wave to the
horizontal output stage. The highly-
amplified sawtooth is fed into the
output transformer; here, a portion
of its energy is used to develop high
voltage for the CRT, while the re-
mainder is fed to the deflection sys-
tem.

Fig. 2 and Fig. 3 show the cir-
cuits schematically. Horizontal oscil-
lator V8§, in Fig. 2, generates pulses
which are fed to shaping network
K3 in Fig. 3. The output of this net-
work (W14) is coupled to the hori-
zontal-output grid. V9 provides suf-
ficient power amplification to drive
output transformer T4 and the de-
flection coils. V10 damps the fly-
back-circuit oscillations caused by
the large pulses in T4, and also de-
velops a boost B+ voltage for ap-
plication to circuits which need more

I'_ @A oy 1 IlWﬁ !
i — T AE R Ve b Pl T volta_ge than the regular B source
: ____‘__;____—___1: meg .00} lU'bE HOR'Z OUTPUT prOVIdes_
J ¥lw. :}_.mww - — In addition, T4 steps up the volt-
i ® Tow | | b S - age of the flyback pulses and applies
S — b s | " f them to high-voltage rectitier VI1.
W R . L © * | ] Here, they are rectified and applied
i woriz we tean D I e to the HV anode of the CRT.
! = 0mnt 1050 ) ; !
T T eV 2,7v v | 3%0mmt % 265v A good way to start troubleshoot-
== .3 [ Tne " A . . i R ) .
s 5 °T | womz wow ing the circuits in Figs. 2 and 3 is
* a0k %wx tsor by isolating the trouble to one stage.
o 288V B Your scope can be valuable to you
~ A . a . .
.L, for this operation. By using it to
+ FROM measure waveforms W13 and Wl4
* —= = ~ FLYBACK : ;
you can discover three things about
Fig. 2. Cathode-coupled multivibratcr — a typical horizontal sweep generator. them: their existence, their ampli-
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tude, and their shape. For example,
if W13 is missing or very low in am-
plitude, there is no need to measure
W14 at all; the trouble lies in the
oscillator circuit. On the other hand,
if both waveshapes are normal, look
for trouble somewhere in the out-
put stage or in the circuits that fol-
low.

If the trouble is traced to the
ostillator section, careful voltage
and resistance tests will often pin-
point a defective or off-value com-
ponent. If plate voltage is missing
from the first part of the multivi-

brator, R72 or L19 could be open.

If the voltage is there, but is lower
than normal, R72 may have changed
value — or C60 may possibly be
leaky. In the latter case, you will
also find an incorrect grid voltage
in the second section.

Take careful note of capacitors
such as C60, making sure that their
value has not changed. Certain types
of capacitors in horizontal circuits
tend to change value, perhaps be-
cause of the high-energy pulses to
which they are continually sub-
jected. When you are in doubt
about such components, substitute
a known good one of the proper
value. This takes much less time
than just wondering about it. Also
be certain to replace any defective
temperature-compensating capacitor
(used in some sets) with another of
the same characteristics — this is
important to the frequency stability
of the oscillator.

If waveform W13 is normal, look
at W14 (Fig. 3). The amplitude is
important; but if waveform W13
was okay, you will usually find W14
also sufficient. To calibrate your
scope quickly and easily, touch the
probe to the heater terminal of any
tube. The 6.3-volt AC waveform
found here has a peak-to-peak value
of about 17.5 volts. If you adjust
the scope’s vertical gain so as to
have about 7" deflection, your
scope will then be calibrated for 20
peak-to-peak volts per inch. How-
ever, the shape of W14 is also im-
portant; if it is found to vary from
the correct waveform, try substitut-
ing the waveshaping components.
(In the circuit of Fig. 3, replace
K3)

If your scope happens to be out
of commission, or you don’t have
one yet, a fairly good test of the

oscillator and waveshaping network
can be made with a voltmeter. If
either the amplitude or shape of
W14 is incorrect, there will be a
change in the DC grid bias devel-
oped by the output stage (a class-C
amplifier). If voltages were normal
in the oscillator section, you are
justified in suspecting the waveshap-
ing network.

There are a few considerations to
watch out for, when you use this
method of troubleshooting. First,
the type of voltmeter used will affect
your readings. A VIVM will not
appreciably load the circuit, and the
measured voltage will practically
equal the DC level which actually
exists at the grid. However, some
service literature (especially for
older receivers) gives measure-
ments taken with a 20,000-ohms-
per-volt meter, and the resulting
readings are somewhat lower than
those obtained with a VIVM.

Another consideration is the set-
ting of C61 (Fig. 3), which is
labelled s1ZE CONTROL in this par-
ticular receiver, but which is more
commonly called a drive control. If
this control is set for minimum
drive, the grid-signal amplitude will

be low, resulting in insufficient bias

voltage. Thus, a reduction in drive
increases the current through the
horizontal output circuit, contrary
to what you might expect.

A third method of isolating trou-
ble to this circuit is by signal injec-
tion. Insert a substitute signal from
a special test generator at the grid
of V9, and adjust it to the proper
amplitude by a control on the in-
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Fig. 4. Some sets have a horizontal
linearity coil in series with damper.
strument. If this restores the high
voltage and raster, then you know
the oscillator or waveshaping net-
work is at fault. If not, the trouble
is beyond the injection point.

Output Section

Troubleshooting the output stage
is not too difficult. As a rule, trou-
bles within this stage can be iso-
lated with a voltmeter or ohmmeter.
You can use your scope to check
the plate waveform, but do not con-
nect it directly to the plate cap. Just
clip the scope input lead to the in-
sulation of the plate-cap wire. Am-
plitude cannot be measured by this
method, but many troubles in the
flyback or yoke sections will cause a
distorted plate waveform to appear.

This is where troubleshooting can
get tricky, if you are not careful.
Several interdependent functions are
performed by the flyback-yoke cir-
cuit, and one trouble can result in
loss of more than one function.
However, if you adopt a logi-
cal troubleshooting procedure, you
should have few problems.
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Typical horizontal deflection system using autoformer-type flyback.
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SERVICE MASTER...

EUERY TOOL YOU EE
33 OF THE TIE

complete 23-piece kit for radio, TV,
and electronic service calls

2 HANDLES :
shockproof plastic.
Regular 4” length =
... 2"Stubby.Inter-
changeable. Patented

spring holds snap-in
tools firmly in place.

9 NUTDRIVERS :
High Nickel chrome
finish, 35" to 3"

3 STUBBY

NUTDRIVERS :
A

EXTENSION BLADE:

Adds 7”. Fits
both handles.

3 SCREWDRIVERS :
Two slotted . . .
'

#1 Phillips

2 REAMERS :
Yo' Yy

ADJUSTABLE

WRENCH :

6 thin pattern,
1” opening

LONG NOSE PLIER:
“Cushion Grip"”,
24" nose

DIAGONAL PLIER:
““Cushion Grip”
hand-honed
cutting edges

ROLL UP KIT:
Durable, plastic-
coated canvas.
Compact, easy-
to-carry.

Ask your distributor to show you kit 99 SM

XCELITE, INC. o

ORCHARD PARK, N.Y.
Canada: Charles W. Pointon, Ltd., Toronto, Ont.
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Start by lifting the plate cap from
V11, the high-voltage rectifier (not
while the set is operating!). This
eliminates the high-voltage circuits
from the flyback-transformer load.
If an arc is now present at the plate
cap, you have trouble in the high-
voltage rectifier circuit. If there is
no arc, the trouble lies somewhere
within the flyback-yoke circuit.

If you have a flyback checker,
now is the time to use it. If you do
not have such an instrument, here
are a few suggestions. After a few
minutes, pull the line plug and feel
the flyback transformer. A shorted
winding will usually cause the trans-
former to heat up enough to be
warm to the touch. Be sure the heat
you feel is not due to the nearby
output tube. If the winding is open,
an ohmmeter check will help pin-
point the trouble, but this test is of
little value for shorted windings un-
less they are shorted directly to the
frame. Many times the short ap-
pears only when the high-amplitude
horizontal pulses are present; there-
fore, it cannot be located with an
ohmmeter.

Next, you will do well to examine
the damper circuit. A defect here
can have two effects on the flyback
circuit: First, it loads down the cir-
cuit, causing it to operate very in-
efficiently; second, it removes the
boost voltage from V9. Either effect
can cause the flyback circuit to be-
come completely inoperative. A
common defect in damper circuits is
a bad capacitor —especially C63.

Some damper circuits use a line-
arity coil in series with the boost
line, as in Fig. 4. An open LI
would prevent application of B
to damper V1, resulting in no boost
voltage. If there is no pulse from
the flyback, no boost action will
take place; if everything else is
normal in the damper circuit, you
will get a B+~ reading on both sides
of the damper tube, indicating trou-
ble elsewhere in the output stage.
Of course, be sure Cl is okay.

The yoke assembly can be tested
in two ways, by measuring it with
an ohmmeter and by substituting a
new unit. The yoke must be discon-
nected from the circuit for testing by
either method. If you can’t find any-
thing wrong with the yoke, don’t
reconnect it until you have made
one more flyback-circuit test to help

Fig. 5. After repairs, picture distortion
indicated a need for adjustments,
isolate the trouble. With the hori-
zontal yoke winding disconnected,
turn on the set and again check the
waveform on the plate lead of the
output tube. If the yoke is defective,
a symmetrical waveshape will now
be seen at this point, with a much
greater amplitude than before. Now,
as a further check, try drawing the
usual arc from the high-voltage
plate cap. If you can, chances are
very strong the yoke is defective and
the flyback i1s good. If neither of
these tests gives the indicated result,
the flyback transformer is probably
bad, and you will gain little by fur-
ther yoke testing.

If you decide the yoke is defec-
tive, it is worth trying to find the
trouble, since the capacitors in the
yoke often short, leaving the wind-
ings unharmed. If the trouble is not
in one of these capacitors, it Is
better to get a new yoke than to
waste time on the defective one.

Final Touch-Up

By this time, you have no doubt
found the trouble in Mrs. Jones’ re-
ceiver. Let’s say it was a bad fly-
back transformer, and you've re-
placed it. With a nice raster show-
ing on the screen, connect the set to
an antenna and tune in a channel.
Chances are that other horizontal
adjustments are needed (see Fig. 5),
so let’s do them.

T et/
“Couldn’t find a 47,000 ohm resistor,
but I found 47 one thousand ohms.”
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F. C. C. LICENSE — THE KEY TO BETTER JOBS

An F. C. C. commercial (not amateur) license is your ticket to
higher pay and more interesting employment. This license is Fed-
eral Government evidence of your qualifications in electronics.
Employers are eager to hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value primarily
in that it qualifies you to take the second class examination. The
scope of authority covered by this license is extremely limited.

The SECOND CLASS radiotelephone license qualifies you to
install, maintain and operate certain radiotelephone equipment
but not commercial broadcast station equipment.

The FIRST CLASS radiotelephone license qualifies you to in-
stall, maintain and operate every type of commercial radiotele-
phone equipment including all radio and television stations in the
United States, its territories and possessions. This is the highest
class of radiotelephone license available. Many companies which
employ industrial electronics technicians require this license.

GRANTHAM TRAINING PREPARES YOU

The Grantham Communications Electronics Course prepares
you for a FIRST CLASS F.C.C. license, and it does this by
TEACHING you electronics. Each point is covered simply and in
detail, with emphasis on making the subject easy to understand.
The organization of the subject matter is such that you progress,
step-by-step, to your specific objective—a first class F. C. C. license.
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dent classes. Either way, you are trained quickly and well. Write,
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A good place to start is with the
frequency controls. Use a jumper
to short the horizontal frequency
coil L19 (see Fig. 2), and see if
the horizontal hold control will bring
the frequency to normal. You find it
will not, and a quick ohmmeter
check of R74 and R75 reveals a
change in the value of R75. After
this resistor is replaced, the hold
control locks in the picture, but
sync is critical. As soon as you re-
move the jumper from across L19,
the picture falls into diagonal bars
again. Adjust the frequency slug in
L19, until the picture comes into
sync — this time very solidly. Now
rotate the hold control each way to
check its action, and slightly read-
just L19 to make the picture lock in
at the center of the hold-control
range.

Adjustment of C61 takes care of
the slightly narrow picture by in-
creasing the drive to the output
tube. In some sets, the width is con-
trolled by an inductive component
across a portion of the flyback wind-
ing. In these receivers, you should
set the drive control for the grid
voltage indicated in the service
notes, and then adjust the width con-
trol for an overscan of about 2”.

In sets using a linearity coil (such
as seen in Fig. 4), now is a good
time to adjust it. The best method is
to adjust it first for minimum plate
current in the output tube, and then
to obtain the best possible linearity
without increasing the current by
too much. A meter inserted in series
with the cathode resistor will meas-
ure the change in current while you
adjust the coil. Some technicians use
a #47 pilot lamp in series with the
plate lead to monitor this adjust-
ment; they simply set the linearity
coil for minimum brillance of the
lamp.

After centering the picture, and
checking for any other troubles, you
load the set in the truck and return
it to the Jones home. The children
are overjoyed to get it back; it seems
they didn’t like the small-screen
loaner.

Tube-Tester Modernizer

The need is increasing for facili-
ties to test the latest tube types —
especially compactrons, novars, and
nuvistors. It isn’t necessary to buy
a new tube tester, for Sencore’s

TaN

Model TM116 Modernizing Panel
fills the bill adequately.

This unit is designed for use with
any manually-operated tube tester
capable of testing other tube types
used in modern electronic equip-
ment. Equipped with four setup
switches, the Model TM116 permits
the serviceman to make the same
tests on the new types as on other
tubes. For example, if you now own
a mutual-conductance tester, the
Modernizing Panel will allow mu-
tual-conductance tests of the new
types. Many tube-tester adapters
merely set them up for a simple
emission test, regardless of the tube-

tester’s capability. Of course, emis-

sion testers or grid-circuit testers
used with the Model TM116 will
perform only those tests for which
they are designed.

The Panel is simple to use, and
is accompanied by a chart which
contains the information needed to
set up both the Panel and the tester.
The chart shows the filament volt-
age for the new type (in column 1).
Column 2 lists a common tube type
which uses the same tube-tester con-
trol settings as required for the new
type to be tested; space is provided
to record these settings for future
use. To assure proper connections
for the TM116, socket-pin connec-
tions are set for the tube type listed
in column 3 of the chart, and the
TMI116 plug is inserted into the
tube-tester socket for that type.
Again, space is provided in the chart
for recording the tube-tester settings.
The final step involves setting up
the switches on the Panel according
to the information in column 4. A

2 3 4
TESTER SOCKET
ggmr;oLs YOUR - CONNECTIONS your — TMile
AS  TESTER  SET AS TESTER  SETTINGS
TUBETYPE FILAMENT £op™s  SETTINGS FOR A SETTINGS A B C D
6AX3 6 6AX4 35Z5 4700
6CwW4 6 6FH5 6J5 4820
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30-second

story on the

WISE BUY

—

> in picture tubes

Make 285 to *169° more profit on a 21" Admiral Ensign

Now Admiral’s vast purchasing
power and national distribution
give you the one picture tube line
with everything: Finest quality
workmanship and material...
famous brand-name acceptance
... attractive list prices...plus the
biggest profit margin in the industry.

You can actually pocket from
$2.85 to $16.00 more profiton a 21”

Admiral Ensign than on other
brands. (Comparably higher mar-
gin on all other tube sizes.) Get the
facts! Compare Ensign quality, per-
formance, prices and profits. Dis-
cover for yourself why dollar-wise
servicemen are switching to the
Admiral Ensign. Call your nearby
Admiral Distributor today! Start
earning more right now!

NOTICE: All materials and parts used in the manufacturing of Admiral
Ensign tubes are new, except for the envelope, which prior to re-use, was
carefully inspected to meet the standards of the original new envelope.

ADMIRAL

NEW

ONSIGN

Admiral Tube Carton

Remarkable new pack-
age is lighter, stronger...has
buiit-in carrying grips...
takes 40% less space!
Another Ensign ‘‘Extra."

Picture
Tubes
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by Art Margolis

e —

How to Save
On Your Federal i

Income Tax

You can’t get out of paying your
income tax; nevertheless, the Rev-
enuers don’t expect a penny more
than they are entitled to. If you’re
busy fixing TV’s, as I am, chances
are good you’re too generous as a
taxpayer. You overlook deductions,
don’t utilize all your depreciation
items, and pay more than necessary
because you didn’t use forethought
in buying inventory. Even so, maybe
you end up with an investigation
due to innocent expenses that look
fishy to a nontechnical IRS man.

You’re only asking for trouble
when you dash through Form 1040
because an unfinished service job is
beckoning from the bench, or when
you leave your tax return up to an
equally rushed accountant. The past
couple of years, I have found I can
earn a good day’s pay by giving
close attention to the income-tax
problem. Here are the things I look
into with the greatest care:

Deductions

There are a lot of general de-
ductions that apply to all citizens.
However, there are also some un-
usual ones that apply to you in the
TV service business. These are the
ones that you or your accountant are
most likely to forget. Maybe you
won’t; but check along anyway. If
you find one, it will pay you many
times the price of a year’s subscrip-
tion.

What do you do about petty cash
purchases for your business? Office
supplies, a new plastic hex-head
wrench, a set of chains that you
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needed

suddenly for the truck,
COD’s on an odd part you ordered
for an off-beat chassis, soap and
paper supplies you picked up at the
supermarket, first-aid supplies from
the drug store, bridge tolls, outside
phone calls and similar expenses
seemn like peanuts at the time. Even
if you do get a receipt, it’s likely to
be stuffed away someplace and for-
gotten. These items don’t amount to
much per day, but add them up at
the end of the year and the total
may be as much as two or three
hundred dollars. These are business
expenses and wholly deductible. By
not declaring them, you lose 20%
to 50% of their total, according to
what bracket you’re in. If you are in
the 20% bracket, and these forgot-
ten items add up to $200, you have
thrown away 40 dollar bills.

You cannot ‘“guesstimate” petty-
cash expenses. Use vouchers to ac-
count for every penny that goes out
of the petty-cash box, and obtain
receipts whenever possible — even
for a bar of soap. When you transfer
funds into petty cash, write out a
check so you will have proof that
the stated amount of money was
there to spend.

How about your bad debts? Sup-
pose you do a job for a customer
and are paid by check. Then, for
reasons of their own, the dear peo-
ple stop payment, and you receive
the rubber check from the bank a
week later. Meanwhile, you have
entered the money in the collections
column of your ledger. By the time

you're through dealing with these
people, you lose out on part of the
money. If you do not deduct the
money from collections, you are go-
ing to pay tax on it, This hurts! Bad
debts may hit you several times a
year, so be sure to keep an accurate
account of them, no matter how they
occur. Remember, they are wholly
deductible.

What about your magazine sub-
scriptions, fees for correspondence
courses, and expenses of attending
service seminars sponsored by dis-
tributors, factories and test-equip-
ment manufacturers? As long as you
are increasing skills necessary to
your business, these expenses are
wholly deductible. Some confusion
about this educational deduction
stems from the fact that you can’t
deduct expenses incurred while orig-
inally learning your skill. But if you
are increasing this skill as needed to
improve your business position, the
Internal Revenue Service says “yes”
to a deduction. Any expenses you
claim should be fully described,
itemized, and dated to support their
validity. You should obtain receipts,
or use a check to indicate payment,
if at all possible.

One last deduction I'll mention
concerns charities. Did you know
that if you give merchandise instead
of money to your favorite charities,
you can deduct the retail price of
the merchandise even though you
bought it at wholesale? Think that
one over.

Depreciation

You are entitled to get back the
cost of all your business fixtures,
vehicles, equipment, and buildings
by the end of their expected useful
life. This is what “depreciation”
means. The faster you get your
money back, the better off you are.
There is a “fastest” way for each
category of business equipment.
First of all, let’s talk about building
write-offs. If you own your own
building, you should make sure that
you are writing it off in the least
possible number of years—normally
30 or 40. This is the best you can
do. However, if you’re leasing a
property, the rules are different.

Suppose you improve the building
with a new store front, special sani-
tary or comfort facilities, or an
added-on shed for storage. Instead
of having to write off such improve-



Newransistor raoio ANALYST

makes it Easy and Profitable to Service all Transistor Radios

CITEHNITTE TAANSISH
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Now you can profit from transistor radio
servicing! This amazing new B&K ‘960"
ANALYST gives you everything in one com-
plete easy-to-use instrument. Makes tran-
sistor radio servicing quick and easy. Nothing
else is needed except the transistor radios
themselves waiting to be serviced. Brings
you new customers for service, parts, and
batteries. Makes this new business yours.

EASILY TROUBLE-SHOOT ANY STAGE
BY UNIQUE POINT-TO-POINT SIGNAL INJECTION

The ANALYST gives you a complete signal-generating
source for point-to-point signal injection. Easily enables you
to trouble-shoot any transistor radio—check all circuits
stage-by-stage—isolate and pinpoint the exact trouble in
minutes,

Supplies modulated signals, with adjustable control, to
check r.f., i.f., converter, and detector. Supplies audio signal
to check audio driver and audio output. Provides unmod-
ulated signal to test local oscillator. Provides separate audio
low-impedance output for signal injection into loudspeaker
voice coils to check speaker performance.

BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING
Makes it easy to operate radio under test, while you inject

your own signals. Provides from 1 to 12 volts in 114 volt
steps. Supplies all bias taps that may be required.

Solve Every Service Problem and Profit
with a Modern B&K Service Shop. See Your
B&K Distributor or Write for Catalog AP18-R

OR RADIO ANALYST S

K Model 960

TRANSISTOR RADIO ANALYST

with Exclusive DYNA-TRACE
Single-Point Probe—and Built-in
Metered Power Supply and VTVM

Complete Transistor Radio
Service Shop inOne Instrument

Signal-Generator, Power Supply,
Milliammeter, VTVM,
Ohmmeter, and Both In-Circuit and
Qut-of-Circuit Transistor Tester—
All in One

ouTeut

DETECTOR AucE

iF DRIVER
aypio I
Ml OuTPUT
AVC

OSCILLATOR

SIMPLIFIES IN-CIRCUIT TRANSISTOR TEST
WITH NEW DYNA-TRACE SINGLE-POINT PROBE

Unique single-point probe needs only the one contact to
transistor under test. No longer are three wires required to
connect to emitter, base, and collector. Gives fast, positive
meter indication. Saves time. Makes trouble-shooting simple
and easy.

BUILT-IN VTVM

Includes high-input-impedance vacuum-tube voltmeter,
which is so necessary for transistor radio servicing.

TESTS ALL TRANSISTORS OUT-OF-CIRCUIT

Meter has “Good-Bad” scale for both leakage and beta.
Also has direct-reading Beta scale, calibrated 0-150. Assures
quick, accurate test. Also automatically determines whether
transistor is NPN or PNP. Meter is protected against acci-
dental overload and burn-out.

Model 960, Net, $9 995

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

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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REPLACEMENTS and
CONVERSIONS

AND HERE ARE
11 REASONS WHY YOU
WILL BE SUCCESSFUL

. All tape recorder customers past
and present are prospects.

. The line is complete covering all
major tapc recorders. So easy to
install, customer can do it himself.

. Advertising in major consumer pub-
lications stimulates customer interest.

. Leads from this advertising are
sent to you in your area.

. Starter package includes attractive
counter display unit complete with
sales appealing literature.

. Consumer coupon in each Conver-
sion Kit good for $1.45 saving on
$3.95 UST Sampler Tape. This
‘‘point-of-sale” closer required no
handling by the dealer.

. A complete Tape Refcrence Guide
for counter use, covering conversion
and replacement, is available.

. United Stereo Tape is cooperating
in the promotion of 4-track Stereo
conversion. Nortronics insert en-
closed in some raw tape cartons.
Owners of 4-track equipment are
its best salesmen.

. Professional quality has
world-wide acceptance for Nor-
tronics super-faminated heads.

. Fully guaranteed quality and work-
manship.

. The Dealer Starter Package makes
it easy to display and profitable to
sell the Nortronics line.

gained

Send for information on this prov-
en, PROFITABLE New Business!

THE C0., INC.

"*Music sounds bést on tape—
tape sounds best on Nortronics Heads!”

I 8101 W. 10th Ave. N, Minneapolis 27, Minn.
Please send me more information on I
I Nortronics Dealer Sales Plan. I
I Name_ I
i
I Dealer_ — . I
l Address_ - I
I\ City = Zone__ State_ I
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ments over their useful life (which
might be 10, 20, or 30 years), you
can deduct a greater proportion of
the cost each year over a shorter
period. The total allowable de-
duction is still the same, but you are
not placed in the position of having
to move out before the equipment is
fully depreciated.

You’re permitted to use a de-
preciation period equal to your lease
time plus renewal time, which could
be one year or five years. This holds
true even though your landlord has
no intention of moving you out, so
long as the landlord is not a relative
or a corporation you own.

Your vehicles used for servicing
can be written off in three years. The
only thing to remember is that your
vehicle still has a salvage value at
the end of the third year. You can’t
write this off! Pick the lowest value
your vehicle will have at the end of
its useful life, and subtract that
amount from your purchase price.
The figure you have left is what you
can depreciate over a three-year
period.

In some circumstances, your ve-
hicle is not going to last three years
—for instance, if you put on a lot
more than normal mileage. In a case
like this, you might be able to lower
the three-year depreciation period
to two years; at least, it’'s worth
checking with the Internal Revenue
Service to see if you can obtain a
special authorization for faster
write-off. Another means of de-
preciating a heavily-used vehicle is
the “40% method,” in which the
depreciation allowance for each year
amounts to 40% of the remaining
value of the vehicle.

There’s a new wrinkle in writing
off equipment. Suppose you are just
going into color-TV servicing and
have purchased $600 worth of
equipment. You figure its useful life
with no salvage value is 10 years.
Normally, you would write off the
equipment at $60 a year. But with
the new, faster depreciation method,
if the equipment you purchase has
a useful life of at least six years,
you can write off 20% of its cost the
first year. Thus, $120 depreciation
could be taken on your $600 worth
of color equipment. (This quick de-
preciation is allowed on up to $10,-
000 of property if you file a separ-
ate return, or up to $20,000 worth
if you file a joint return.)

Inventory

Compare your inventory this year
with what it was last year. Have you
increased the number of tubes you
lug around because of all the new
type numbers? Have you put in a
new stock of picture tubes? Each
dollar you increase your inventory
will cost you tax money on your
next return. Here’s why: Your ac-
countant must compute your profits
and losses on the accrual basis. The
cost of goods sold is derived by first
adding your inventory (at beginning
of year) to your total merchandise
purchases during the year, and then
deducting the amount of your in-
ventory at year’s end. This cost of
goods sold is subtracted from your
total sales to compute your gross
profit before expenses. Therefore, if
your inventory is inflated at the end
of the year, you will show a higher
gross profit, with a resulting greater
net income on which you must pay
income tax. (Consignment goods are
ignored in this computation.)

While TV parts inventories are
seldom great, it still hurts to pay
taxes on any large order which you
may have purchased just before the
end of your tax year. Large busi-
nesses purposely let their inventory
run down at the end of their fiscal
year. This doesn’t mean you should
run out of tubes, but it certainly
suggests that you should postpone
large parts purchases until after the
start of the new year.

Steer Clear of Investigations

Due to the cash nature of our
business (like a doctor’s), the In-
ternal Revenue investigators cast a
jaundiced eye at a TV service oper-
ator’s income-tax form. It is quite
possible that you might innocently
make your figures look suspicious
and bring on an audit. If you do
have an audit, it’s going to cost you
money.

There are a few things you can
watch out for to avoid an audit.
First of all, your deductions have to
appear reasonable. National aver-
ages for deductions go like this: If
you are in the $5,000-t0-$10,000
income bracket, you should have
given about $240 to various chari-
ties, had about $310 in medical
bills, come across with $400 for in-
terest on loans and spent $350 on
taxes. If this is about what you de-
clared, your tax agent probably
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