n

35 CENTS

|
\ 3
. i
5
”
—
g _—
% [
X ﬂ;‘r
.
RSN il
- |
%
|
.
Y]

SPECIAL
ANTENNA FEATURES

Installing Master Rotator Maintenance
Antenna Systems and Troubleshooting
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LIQUID CONTACT [
CLEANER

Ultra-New CONTA-CARE KITT]

Cleans Almost Instantly with Minimum Rubbing

After years of painstaking research, Standard Kollsman for the first
?irfre can honestly recommend a liquid con.tact cleaner. You'll find ® NO RESIDUE
it in the new ContaCare Kit II. You'll also find a soft tough cloth—
lint-free to avoid fouling .. .and a tube of non-evaporating grease ™ NO SUBSEQUENT
L . CORROSION
for permanent channel lubrication and contact protection. Instruc-
tion sheet is clear, brief, and complete. Kit is compact and sturdy. B NON-FLAMMABLE
Try it soon . . . and save your elbow grease for jobs that need it. = NON-CONDUCTIVE
INSIST ON THE GENUINE CONTACARE KIT IT

standard kollsman® :~npusTrIES, INC.

FORMERLY STANDARD COIL PRODUCTS CO., INC., MELROSE PARK, ILLINGIS

WORLD'S LARGEST MANUFACTURER OF TELEVISION TUNERS
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vereeeeee PREVIE WS of new sets IOy

Curtis Mathes
LINE FUSE SOCKET SOCKET B+FUSE Model 196-23

- { CONTROL-PANEL 0
312 AMP AND TUNER) AUBIO) AIIOJAMP Chassis 6D

s

This is one of the consolette TV sets
introduced by Curtis Mathes. containing
their 6D chassis. In physical shape, this
long. thin chassis is similar 1o the 6
series introduced earlier in the year. In
the new 6D models, however, the low-
voltage circuit differs from the previous
design—two silicon rectifiers are used
rather than a tube. The B4 circuit is
protected by a bayonet-type 4/10-amp
fuse, while a 3% -amp fuse protects the
input winding of the power transformer
from overload. For the 6-volt filament
circuit, you'll find a #26 wire fuse lo-
cated on the underside of the chassis.

Operating knobs—brightness. contrast,
channel selector. fine tuning. vertical and
horizontal hold, and the on-off-volume
assembly-—are located on the front con-
trol panel. The fine-tuning knob. when
rotated, engages and adjusts each indi-
vidual oscillator slug.

This chassis has three stages of IF
amplification, and a soldered-in diode 1s
used as the video detector. The diode is
located inside the third IF can, and you
must unsolder the cover to get at it.

A buzz control, shown in the close-up
photo. is mounted on the topside of the
chassis. The control is in the cathode
circuit of the 6BN6, and can be adjusted
for minimum intercarrier buzz in the
sound.

A 6ANS functions as a sync amplifier
and keved AGC tube. You can adjust the
AGC-range control in the following man-
ner: Tune the receiver to the strongest
station in the area. while observing the
sound and picture. Turn the control
clockwise until overloading takes place;
then rotate the control a few degrees
counterclockwise from this point. The
sync-stability control may be set in the
same manner. Both of the above controls
—and those for vertical linearity. height,
and horizontal frequencv—are accessible
from the rear of the cabinet.

A soldered-in dual diode (see photo) is
used for horizontal AFC. To replace this
component. you must first remove the
chassis from the cabinet.

The control panel and the tuner are
connected to the main chassis via a cable,
plug, and socket. The audio-signal path,
to and from the volume control. is com-
pleted through shielded leads and a sepa-
rate plug.

The safety glass can be removed for
cleaning if you’ll remove the metal trim
(held in place with four screws) from
along the top front of the cabinet.

Avgust, 1962/PF REPORTER 1
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General
Electric

\.

General Electric
Model M200XGN
(Chassis LX)

Shown here is General Electric’s 19"
portable television which uses the newly
introduced LX chassis. This chassis is
very similar to the LW series previously
built by G-E, the main difference being
the use of six compactrons in the newer
chassis. As shown in the close-up photo,
a compactron has 12 small pins located
around the outer edge of the large glass
tube envelope. The *“pin” in the center
is an exhaust tip used in evacuating the
tube. This set is one of the first to use so
many compactrons in its design.

To become acquainted with a few of
these tubes, let's examine the circuits in
which they function. The two pentode
sections of a 6AR 11 serve as the first and
second IF amplifiers, while a 6ASI!
operates as the video output, sync separa-
tor, and sound IF amplifier. A 6Gl1 is
the audio detector-audio output tube.
For the horizontal phase detector (AFC)
and the horizontal multivibrator, a 6B10
is used, while a 6GF5 serves as the hori-
zontal output tube. The combined verti-
cal multivibrator and output stage in-
cludes a 6FJ7. The remaining circuits in
the set make use of conventional tube
types such as the SU4GB, 6W4GTA, etc.

Vertical hold, brightness, contrast,
channel-selector, fine-tuning, and on-off-
volume controls are located at the top
of the cabinet. The vertical sweep ad-
justments (linearity and height) and the
horizontal hold control are accessible at
the rear of the cabinet.

The width coil. mounted on the lower
right side of the chassis, may be ad-
justed by turning the plastic extension
knob which moves the slug (via a flexible
cable) in or out of the coil form.

Three fuses provide overload protec-
tion in this chassis: a 3-amp line fuse in
the power-transformer primary, a wire
fuse in the filament circuit, and a 3/10-
amp slow-blow fuse located in the B4
line to the horizontal sweep circuit. How-
ever, in some production runs of the LX
chassis, only one fuse is used to protect
the B4 circuits. Connected in the main
B+ line from the LV rectifier, this fuse
is a 6/10-amp slow-blow type.

To pull the chassis for servicing, you
must first remove the control knobs, the
rear cover, four screws holding the chas-
sis to the front of the cabinet, the anode
lead, the picture-tube socket, and the
yoke clamp. To provide access to the
114° picture tube (a 19CFP4), the chassis
must first be removed from the cabinet.

2 PF REPORTER/August, 1962
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veeiennee. PREVIEWS of new sets JRITET

HORIZ HORIZ CIRCUIT
SIZE HOLD BREAKER

TERMINAL BOARD i 3A3 HORIZ TUBE SOCKET
{ CRT FOCUS) N\ .. MODULE  FQK 6GK6 { TV-ONLY MODELS)

TREBLE BALANCE SELECTOR SWITCH
| { STEREQ-MONO SWITCH) ASSEMBLY

BASS LOUDNESS

STEREQ AMPLIFIER CHASSIS

Motorola
Model 23SF5MAF
TV Chassis TS-5798-03
Amplifier Chassis HS-979A

The combination mode! shown here
represents the Motorola line of 23" sets
which contain the TS-579 series chassis.
This model includes a 14-watt stereo
amplifier chassis. with provisions for add-
ing an AM/FM tuner if desired. Some
of these sets contain an all-transistor
remote-control system; still others are
shipped complete with tuner, preamp,
and stereo amplifier already installed.

In combination models. the audio-
detector output is coupled from the TV
chassis to the stereo amplifier; there is
no need for a TV audio-output tube (or
iransformer) in the these sets. In TV-
only models, the empty tube socket seen
in the photo will contain a 6GK6.

A separate amplifier-control panel—on
which the loudness. balance (pull for
morno operation). bass, and treble con-
trols are mounted—also contains the
FUNCTION switch. This four-position
switch selects the desired receiver func-
tion—-OFF. PHONO, RaD1o, and Tv. The
operating controls for the TV chassis are
mounted on another control panel and in-
clude the contrast, brightness, vertical
hold. channel selector, fine tuning (push
to adjust). and (something new for
Motorola this year) an OPTIMIZER con-
trol. This last control is a 7000-ohm pot
which. when adjusted. affects the video-
detector load circuit.

No printed circuits appear in this
chassis. but you'll find a module unit in
each sweep circuit. These modules are
plug-in types. and can be replaced easily.

The Tuhbe Sentry, a familiar component
of Motorola sets, is found in this chassis.
This thermal switch delays the applica-
tion of B+ to tubes until the filaments
reach operating temperature. A circuit
breaker protects the power transformer.

Mounted on the rear of the chassis are
the vertical linearity, height. horizontal
hold. horizontal size (width) and NOISE
controls. The latter adjustment sets the
operating conditions for both the AGC
and the sync circuits.

Don't look for a semiconductor dual
diode if you have horizontal-frequency
trouble in this receiver; a 6BL8 is used as
4 combined horizontal AFC and oscil-
lator.

The HV rectifier may be a 3A3 (as in
many previous Motorola sets) or a new
alternate type, the 3AW3.

P REPORTER for Auguse, 1962, Vol. 12, No. 8. I'F REPORTER s published moathly by Howard W. Sams & Co.. Inc., 4300 W. 62nd St., Indianapolis 6, Indiana.
Second-class postage paid at [ndianapolis, Indiana. 1, 2 & 3 year subscription price. U.S.A., its possessions, and Canada: $4.00, $7.00, $9.00. All other countries:

35.00. $9.00, §1206. Curren: single issues 3Sc each; back issues ®c each.
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Sylvania
Model 19L17W
Chassis 558-1

This 19” model contains one of the
558-series chassis being produced by
Sylvania. Like the 555 series introduced
last year in 23” receivers, this chassis is
transformer-powered and uses 6-volt
tubes. A circuit breaker in the center-
tap lead of the transformer secondary
provides protection for the rectifier cir-
cuit, while the filament wiring is pro-
tected against short circuits by a #28
wire-link fuse (see the photo for its
physical location).

The 114°, bonded-shield picture tube
may be either a 19BNP4 or a 19BQP4.
Both types are identical, except for a
frosted screen on the latter. The accelera-
tor grid (pin 3) operates at an unusually
low potential of approximately 70 volts,
and a 5-megohm focus pot permits vary-
ing the voltage on the focusing grid (pin
4) from 0 to 660 volts.

Most of the tubes and components
used in this set are mounted on one
large printed-circuit board. Servicing
checks are easily made from the top side
of this board because its large size per-
mits components to be well spaced. Any
repair or component replacement needed
is fairly simple—the underside of the
board is clear of obstructions which
might interfere with soldering operations.

Four printed-component units — one
each in the audio, sync, horizontal AFC,
and horizontal oscillator circuits — are

used in this chassis. These multiple-com-
ponent units are labelled in the photo.

The contrast, brightness, and vertical
hold knobs are located at the bottom
front of the cabinet and have plastic
extension shafts for connection to the
actual controls. p

Controls which must be adjusted from
the rear of the set include the AGC,
width, focus, vertical linearity, height,
and horizontal hold and linearity.

For chassis disassembly, remove the
following items: the operating knobs, the
rear cover (fastened with seven screws),
four connecting plugs (tuner, IF, yoke,
and volume assembly), the CRT socket
and anode lead, and the speaker leads.
One screw from the tuner bracket, the
tuner, and three bolts from the bottom
of the chassis must all be removed. As
you pull the chassis to the rear, the
plastic extensions on the three panel con-
trols will disconnect from the control
shafts. During the reassembly operation,
you must reconnect these extensions be-
fore pushing the chassis to the front of
the cabinet.

4 PF REPORTER/August, 1962
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VIDEO SPEED SERVICING

Pliclee

Symptoms: Impossible to fill screen vertically,
or to obtain good vertical linearity.

(WA 13707,

: See PHOTOFACT Set 583, Folder 2 ®
o

I o
| 5
l =g
| Mfr: Philco Chassis No. 12J27 o)
| AUDIO DET ;
( Card No: PH 12J27-1 ,@Aﬁ _ @ o
l, Section Affected: Sound. 2 f%‘"’“”' i w
:l “>3 @lnmmt a

Symptoms: No sound. @ B> 220% -
( I o
| Cause: Shorted plate-bypass capacitor in audio @iﬂo:) w1 ., @
| detector, resulting in burned plate-load re- | i @ I ® 25y -
( 8 i S j_.rssv o
| sistor. 82000 3w g-
| What To Do: Replace C24 (680 mmf) and b
: R31 (220K). »
|
(
(
(
(
(
(

Mfr: Philco Chassis No. 12J27 i 1o @ ij;'ng

. 4
Card No: PH 12J27-2 = ®
. t VERT QUTPUT
Section Affected: Raster. I I L] -0015 1000V 6:2::37

100 NOT MEASURE

BLUE o

(@)
BLK

Cause: Burned vertical-linearity control; in- ®3,,.5 07 m
ternal short in vertical-sweep tube. mﬂi &
(G 6s0mmt 3300 1w,
What To Do: Replace R5A (1200 ohms) and L osoa 4%/
V7 ( 1 3FD7) J s20v lesnlrv

BOOST

12000

Mfr: Philco
Card No: PH 12J27-3

Chassis No. 12]27

Section Affected: Sync.
Symptoms: Horizontal sync completely lost.

Cause: Leaky coupling capacitor in horizontal
multivibrator.

What To Do: Replace C39 (390 mmf, 10%,
silver mica).

HORIZ MULT

8CG7

lut

1t
390mmf
47mmf

O”: 10@

4|

l-é—a 235v

235v
30K

100K HORIZ HOLD

TERMINAL VIEW L19
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Philea VIDEO SPEED SERVICING

See PHOTOFACT Set 583, Folder 2

See PHOTOFACT Set 583, Folder 2 :
%
gy T o,
PR o Mfr: Philco Chassis No. 12J27
Card No: PH 12J27-4 .
= jzlz—m T Section Affected: Pix. 5 ]
(D ) 180k SV 76
M;o@i, o ® A Symptoms: Picture smeared.
@31ee ®s g 7 | Cause: Open peaking coil in plate circuit of 7 :
L BRIGHTNESS PICTURE TUBE VideO output : l
@4,53703:: @3 2 © 12 19A8P4 ) |
Iq l‘“"“"w'"“ What To Do: Inspect both ends of L13 for |
A, -t aly visibly open connection. If no repairable |
break can be found, replace L13. |
|
|
|
1)
: |
|
HV RECT -
1G3GT |
00 NOT Mmgg '{f% |
: |
e e M#r: Philco Chassis No. 12J27 |
@ uASI-slzvm |
' Card No: PH 12J27-5
/ Section Affected: Raster.
2 @1 o o o e Symptoms: No raster; sound normal.
BO0ST Cause: Shorted boost capacitor.

What To Do: Replace C42

(DLE mmu;@T;“w :
(.018 mfd-—600V).

245Y

Mfr: Philco Chassis No. 12J27
Card No: PH 12J27-6

Section Affected: Pix.

2ND VIDEO IF

Symptoms: Video overloading; picture may be
negative.

Cause: Defective video-detector diode.

What To Do: Replace X3 (IN60C), located
inside transformer L7.

PF REPORTER/August, 1962
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VIDEO SPEED SERVICING RC A

See PHOTOFACT Set 526, Folder 1

Mfr: RCA Chassis No. KCS134 AUDIQ QUTPUF EXT SPEAKER JACK
Card No: RCA 134-1 e BLUE](T) —__;':['V_”

= STEREO JACK

Section Affected: Sound and pix.

Symptoms: Sound bars in picture and hum in
sound.

z
TO MUTING SW IMI1}
22000 4w

. Cause: Defective screen-bypass capacitor C3B
in audio-output stage.

ON VOLUME STEP Sw

What To Do: Replace C3 (100-10-20-20 mfd B

L 49pjod ‘9TS 49§ LDVIOLOHd °°§

—350-350-350-25V).

Mfr: RCA Chassis No. KCS134 AUDIOIDE]
N . . &
Card No: RCA 134-2 L e

Section Affected: Sound.

Symptoms: No sound; zero voltage at plate
(pin 5) of audio detector V7 (6DT6).

255v8

Cause: Shorted plate-bypass capacitor.

What To Do: Replace C31 (1000 mmf). L _ ] TERMINAL VIEW Lid

Mfr: RCA Chassis No. KCS134
Card No: RCA 134-3

SYNC AmP

(©)s 6EAB

1|60V
=1V N
9
8

X

Section Affected: Sync.

Symptoms: No horizontal or vertical hold. No
voltage at plate (pin 3) of sync separator
V4B (6EBS).

Cause: Open plate-load resistor.

What To Do: Replace R46 (2.2 meg).

August, 1962/PF REPORTER 7
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See PHOTOFACT Set 526, Folder 1

RCA

SYNC AMP

@s 6EA8

1{6ov
LA |

ITEA

VERT MULT
(%)A6DR7

\suov
~60v/ L

L]

! 1 A
22K 56K %K | 1800 |
mmf f
1

560
T i

VERT HOLD
1. 5meg =

SPEED SERVICING

See PHOTOFACT Set 526, Folder 1

Mfr: RCA
Card No: RCA 134-4

Chassis No. KCS134

Section Affected: Sync.
Symptoms: Erratic horizontal hold.

Cause: Decrease in value of plate-load resistor
in sync amplifier.

What To Do: Replace R38 (2200 ohms).

a0mmt 10% ) sex

5V 6

130V([===4

=
55V
@2k W, 39| AGC KEYING

(¥5)a 6EAB

2

usv

N

Mfr: RCA
Card No: RCA 134-5

Section Affected: Pix.

Chassis No. KCS134

Symptoms: Video overloading.

Cause: Cathode resistor of AGC keying tube
V5A (6EAS8) has overheated and decreased
in value.

What To Do: Replace R42 (1800 ohms).

VERT MULT
®)46DR7

5] 140V
60V, i

8 PF REPORTER/August, 1962

Mfr: RCA
Card No: RCA 134-6

Chassis No. KCS134

Section Affected: Raster.
Symptoms: Insufficient vertical sweep.

Cause: Plate-load resistor of vertical multivi-
brator VOA (6DR7) has increased in value.

What To Do: Replace R50 (1.2 meg).
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Tarzian offers

FAST, DEPENDABLE

TUNER
EPAIR SERVICE

L
(N

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.
—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 shipped
out the next. There is a 12-month guarantee against defec-
tive workmanship and parts failure due to normal usage.
And compare our cost of $8.50 and $15 for UV combina-
tions. There is absolutely no additional, hidden charge for
ANY parts except tubes. 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,

oy SERVICE MANAGER « TUNER DIVISION « DEPT. 3A

| SARKES TARZIAN INC

east hillside drive « bloomington, indiana
edison 2-7251
MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR

TRIMMERS . . . FM RADIOS . . . AM-FM RADIOS . . . AUDIO TAPE
. . . BROADCAST EQUIPMENT

INCLUDING

4-HOUR SERVIGE
YEAR WARRANTY

See your distributor, or
use this address for fast,
factory repair service

August, 1962/PF REPORTER 9
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ABOUT THE COVER

TV and FM antennas now crown
more American homes than ever
before. Four special articles

in this issue, covering various
phases of the outdoor-antenna
business, reflect the continuing
importance of this business

to servicemen.
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The “HIDDEN 500" wrote these 6 SUCCESS STORIES...

Service Technicians supply the happy endings!

Capacitor success stories are no novelty at Sprague. The “Hidden 5007,
Sprague’s behind-the-scenes staff of 500 experienced researchers, have
authored scores of them! And customers add new chapters every day. But
none has proved more popular than the 6 best sellers shown here. Developed
by the largest research organization in the capacitor industry, these 6
assure happy endings to service technicians’ problems.

© DIFILM® BLACK BEAUTY® MOLDED TUBULAR CAPACITORS *

The world’s most humidity-resistant molded capacitors. Dual

dielectric—polyester film and special capacitor tissue—com-
bines best features of both. Exclusive HCX® solid impregnant
produces rock-hard section—nothing to leak. Tough case of

non-flammable phenolic—cannot be damaged in handling. i i
|

© DIFILM® ORANGE DROP® DIPPED TUBULAR CAPACITORS |
Especially made for exact, original replacement of radial-lead
tubulars. Dual dielectric combines the best features of both
polyester film and special capacitor tissue. Exclusive HCX®
solid impregnant—no oil to leak, no wax to drip. Double
dipped in bright orange epoxy resin to beat heat and humidity.

© TWIST-LOK® ELECTROLYTIC CAPACITORS |

- The most dependable capacitors of their type. Built to ‘“take
it under torrid 185°F (85°C) temperatures—in crowded
TV chassis, sizzling auto radios, portable and ac-dc table
radios, radio-phono combinations, etc. Hermetically sealed
" B, in aluminum cases for exceptionally long life. Withstand high

i\ surge voltages. Ideal for high ripple selenium rectifier circuits.

© ATOM® ELECTROLYTIC CAPACITORS
N The smallest dependable electrolytics designed for 85°C opera-
& {@‘ﬁs\' = tion in voltages to 450 WVDC. Small enough to fit anywhere,
[ /w work anywhere. Low leakage and long shelf life. Will with-
stand high temperatures, high ripple currents, high surge volt-
ages. Metal case construction with Kraft insulating sleeve.

© LITTL-LYTIC® ELECTROLYTIC CAPACITORS

Ultra-tiny size for use in transistorized equipment. High de-
gree of reliability at reasonable price. All-welded construction
—no pressure joints to cause ‘‘open’ circuits. Withstand
temperatures to 85°C (185°F). Hermetically sealed. Extremely
low leakage current. Designed for long shelf life—particularly
important in sets used only part of the year.

® CERA-MITE® CERAMIC CAPACITORS

Tiny, tough, dependable in practically every application. Low i
self-inductance of silvered flat-plate design gives improved i
by-pass action in TV r-f circuits. Higher self-resonant frequen-

\ cy than tubular ceramics or micas. Tough moisture-proof
\ coating. Designed for 85°C operation.

=

a0

s p n n G U E ®
Handy Hanging Wall Catalog C-457 gives complete service part

listings. Ask your Sprague Distributor for a copy, or write THE MARK OF RELIABILITY
Sprague Products Co., 105 Marshall St., North Adams, Mass.

65347
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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 ke’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. ..

For window-size blow-ups

/(
of this message, send 10¢ to

Sprague to cover handling
and mailing costs.

YOUR NEIGHBORHOOD TV-RADIO TECHNICIAN
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2 GREAT
BELDEN
CABLES

FOR COLOR TV
RECEPTION

* Maintains uniform electrical characteristics by elimina-
ELLU I_l N E ting all possible moisture between conductors. The thick
outer wall of polyethylene protects the cable from abra-

8 2 75 sion and sun damage, and the round shape offers less

resistance to wind. The result is a long lasting, efficient
transmission line for clearer color and black and white
TV reception.

8285

Nom. Nom. Nom. Nom. Standard
AWG & 0.D. Velocity of Capacitance | Attenuation Package
(Stranding) | Color | (Inch) Propagation (mmf/ft) per 100’ Lengths in ft
mc db
20 (7x28) | Brown .300 80% 4.6 100 1.05 50’ coils
X 200 1.64 75’ coils
.400 300 2.12 100’ coils
400 2.5 500’ spools
502 2.98 1000’ spools
700 3.62
900 4.3
*¥ Conductors are encapsulated in cellular polyethylene.
This exclusive design provides clearer TV pictures in ail
areas including areas where conditions of salt spray,

industrial contamination, ice, rain, or snow exist. it further
improves fringe area reception as well as strengthens
UHF and color TV reception.

Nom. Nom. Nom. Nom. Standard
AWG & 0.D. Velocity of | Capacitance| Attenuation Package
(Stranding) | Color | (Inch) Propagation (mmf/ft) per 100’ Lengths in ft
mc db
22 (7x30) | Brown .255 73.3% 5.3 100 1.4 50’ coils
X 300 2.8 75’ coils
.468 500 3.8 100’ coils
700 4.8 500’ spools
300 5.6 1000’ spools

Belden

WIREMAKER FOR INDUSTRY
SINCE 1902 — CHICAGO

Belden Cable is Packaged in Standard Lengths for Display ard Handling
Power Supply Cords e Cord Sets o Portable Cordage e Electrical Household Cords e Magnet Wire » Lead Wire o

Automotive Wire and Cable ¢ Welding Cable

*Belden Trademark—Reg. U. S. Pat. Off.

8-5-2
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PRODUCTS
FOR
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

® Dictating Machines 12T-RME (12 volts) 90 to
#Small Radios 125 watts. Shipping weight
eElectric Shavers 121bs. DEALER NET

e Heating Pads, etc. PRICE oo $33.00
In your own car or boat! *Additional Models Avatlable

R 2N @“A”Battery
=~ ELIMINATOR

for Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!
Designed for testing D.C.
Electrical Apparatus on Reg
ular A.C. Lines—Eguipped
with Full-Wave Dry Disc-
Type Rectifier, assurning
noiseless, (nterference-free

4. €. HOUSEHDLD ELECTRICITY Anywhere
t own car, boal or plane
Operates Standard A.C.
eRecord Players

operation and extreme long
Iite and reliabihity.

MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF . . . 6 voits 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 volts at
10 amps. Shipping weight 33 ibs.

DEALER NET PRICE $66.95

iistarors >, (2

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 Prectsion Con
struction and Workmanship and
Quiet Operation!

There is an ATR VIBRATOR fo.
every make of ear! s

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!

UNIVERSAL

KARADIO

MODEL 600 SERIES

=" Easily installed in-dash or under
=-2"  dash. Amplifier power-supply chas
A (] sis may be sparated from tuner
chassis for easy servicing. Utilizes 6-tube superhetro-
dyne circuit (2 dual-purpose tubes). Supplied with
separate 5'' x 7' speaker. Neutral gray-tan baked
rnamel finish. Overall size 4" deep x 612" wide x 2
-igh. Tuner Chassis; with Amplifier Chassis, 2%'' deep
L 6Y2'" wide x 37%'' high. Shipping weight 7 Ibs. WILL
MYT PERFORM MOST SETS!

Model 612—12 Volt, Dealers Net Pnice $31.96
Model 606—6 Volt, Dealers Net Price 31.96
Airplane Style Overhead

Mounting under Cab Roof e

@TRUCK

NO PRINTED
CIRCUITRY

e :{

. e e

g G

Excellent Tone, B kL 2
Volume, and Sensitivity! i o 4
Compact, yet powerful. Fits P =

all trucks, station wagons,
most cars and boats. Just drill a % inch hole in roof and
suspend the one-plece umit (aerial, chassis and speaker)
(n minutes. Watertight mounting assembly holds anten-
na upright. Yoke-type bracket lets you tilt radio to
any angle

Extra-sensitive radio has € tubes (2 double-purpose),
over-size Alnico 5 PN speaker for full, rich tone. Big,
easy-to-read lluminated dal. Fingertip tuning control
Volume and tone controls. 33-in. stainless steel antenna.
Neutral gray-tan enameled metal cabinet, 7 x 62 x 4 in
high over-ail. Shipping weight 10%; lbs
Model TR-1279—~12Afor 12V Dealer Net Price $41.96
Model TR-1279— 6A for 6V Dealer Net Price $41.96

See Your Electronic Parts Distributor
Write Factory For Free Literature

ATR ELECTRONICS, INC.

Farmeriy: American Telewglan £ Rodio Ca

Chualfity Prodecly w B
ST. PAUL 1, MINNESOTA—LLS. A
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 LETTERS

TO THE

- EDITOR

Dear Editor:

The greed of some companies is fan-
tastic. In my store I have a foreign-made
recorder for which I have been trying un-
successfully to locate parts. Finally, 1
phoned the consulate of the country in-
volved, and they gave me the address of
the company’s local representative. When
I called them, they told me if T wanted
the set repaired 1 should bring it to
them. since they do not sell parts to any-
one. I feel this is a great injustice to
servicemen; something should be done
about it!

L & S ELECTRONICS
Brooklyn, N. Y.

As far as we _know, present trade
laws prohibit such action — a company
such as vou describe cannot legally re-
fuse to sell parts to a hona fide service
shop. Companies which engage in such un-
fair practices should, indeed, be “drummed
out of the corps.”—Ed.

Dear Editor:

Just finished reading your June special
“Servicing Two-Way . . . the Right Way.”
The article gave a good general look at
the subject. but failed to mention two
important points: Simple peaking will not
suffice for aligning the overcoupled IF
coils found in some sets, and it is a
“must” to adjust multiplier stages to the
right peak and not to a harmonic. I sug-
gest using the manufacturer’s alignment
instructions.

WiLLiaMm E. MURPHY
Clifton, N. J.

You're certainlv right about overcoupled
IF’s, and it would be well for a beginner
to consult the more detailed instructions
furnished by the manufacturer, but vou
must have missed the point about multi-
pliers—their function is to increase the
frequency in multiples of the fundamental,
and therefore they MUST be peaked to a
harmonic.—Ed.

Dear Editor:

I have a question about freeze sprays
(“Effective Use of Service Chemicals”—
May. 1962 PF RrporTER). I have found,
when using these sprays. I become giddy
if T inhale any quantity of the vapor.
This is sometimes followed by head-
aches. When I began suspecting the spray
as being the cause, I experimented by
inhaling a sizable amount of the stuff—
I nearly passed out. Just how dangerous
are these sprays?

BiLL WHITE
Princeton, Fla.

WWwW americanradiohistorv com

Sure you didn’t get hold of some
“Scotch” sprav? Seriously, since the prin-
cipal ingredient in most freeze sprays is
Freon—an inert substance—there should
be no direct harmful effects from their use.
However, direct inhalation of the vapor
could possibly result in a lack of oxvgen
and partial suffocation. 1 strongly suggest,
Bill, that vou confine the use of freeze
spravys to cooling components.—Ed.

Dear Editor:

Since drug stores take away a lot of
our bread and butter by selling tubes,
and since we don't sell drugs, I've worked
out a way to “compete”: 1 give each of
my customers a free vitamin catalog
which contains wholesale prices. The
customers and the vitamin companies are
both grateful! I urge all other technicians
to join me, so the druggists will feel the
same pinch we feel.

TV TECHNICIAN
I_eavenworth. Kans.

That's the boy! Be sure the sets have B+
and the customers have B—FEd.

Dear Editor:

In the July, 1961 Letters column, when
you printed Lee Clough’s account of a
customer who was trying to “put the air
back in his picture tube” with a bicycle
pump., you said something about having
a “Believe It or Not” column for mis-
adventures of this sort. If you ever do
run such a column, 1 have a contribu-
tion for it.

A man brought in a TV set with the
remark, “I've rebuilt it and replaced all
the cartridges. but now the picture tube
won't light.” 1 took one trembling glance
under the chassis, and had a nightmare
in broad daylight. All resistors in sight
had been changed. Investigating, 1 dis-
covered he had read all the color codes
hackwards, made out a list of values he
thought he needed. and found some
clerk who obligingly sold him the near-
est values (such as 500 ohms in place of
| meg)! What guardian angel kept him
out of the tuner, I'll never be able 1o
guess. He was very “helpful”—handed
me all the old resistors in a bag.

Har Crark

And there vou were Hal, left holding
the bag. Any other readers have ex-
periences that would top yours and Mr.
Clough’s?>—FEd.

Dear Editor:

[ couldn’t help noticing your remark
“aligning by ear just won’t work
where FM is concerned” (February, 1062
PF REPORTER, page 54). For about six
years, 1 have been touching up TV and
FM coils without any alignment equip-
ment. [t can be done very successfully by
gradually attenuating the signal while ad-
justing the various coils.

Roy R. WHITFIELD
Al's TV
Concord, Calif.

While it is undoubtedly possible to
“guess ar” the alignment of TV and FM

® Please turn to page 16
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©1962 VOLKSWAGEN OF AMERICA, INC. #SUGGHSTLD RETAIL PRICE

A Volkswagen truck is a big crate.

Our truck holds 170 cubic feet of stuff.

Without stuffing.

{Actual capacity: 1,830 pounds. About
800 mere than a half ton.)

It's our crate of a shape that does it.

Outside, you don't see a long front
hood. {Our engine’s in the rear. For extra
traction.}

You can park our truck in 3 fzet less
space than a conventional truck. (t's
only 9 inches longer than our YW Sedan.)

Once you're parked, you've got a
doorway 4 feet wide. And dcuble doors.
Right in the side.

So you can get everything in and out
from the sidewalk.

wwWw americanradiohistorv com

There's also alift-up doorin the rear.

For 80 bucks* more you can getanother
4-foot-wide doorway. And double doors.
Right in the otker side.

And we haven't even men-
tioned the legendary VW econ-
omy. The extra t.re wear. Etc,

Some crate.



Sells hest because
it works best!

TRANSISTOR

POWERMATE

PREAMPLIFIER

BY FAR THE BEST antenna preamplifier in the business—that’s
POWERMATE! On black-and-white, and where it really counts—on
color TV—-POWERMATE’s superiority shows up across the country.
The better VSWR (impedance match), flat response, ultra-high
gain, special broad-band neutralizing transformer, and better power-
supply filtering-—all add up to an outstanding product. No polarity
problems . . . no call-backs . . . transistor protected from lightning-
coupled surges . . . remote a-c power supply feeds 2 sets.
Step up to POWERMATE, and step up to a tremendous new profit
opportunity. See your Jerrold distributor now.
Model APM-101 $39.95 list, complete

JERROLD ELECTRONICS CORPORATION

Distributor Sales Division, Dept. IDS-248, Philadelphia 32, Pa.
Jerrold Electronics (Canada) Ltd., Toronto + Export: CBS International, New York 22. N.Y.

PF REPORTER/August, 1962

receivers, the serviceman intent on doing a
thorough job will seldom attempt so ex-
acting a procedure without proper instru-
ments. You are surely aware it is pos-
sible to align an FM set (or a TV set)
for “maximum” indications, and end up
with a very poor bandpass because coils
are not operating at their design centers—
not to mention the often-disastrous re-
sults of “touching up” stagger-tuned cir-
cuits. We stick by our guns and recom-
mend that alignment equipment be used
for these jobs.—Ed.

Dear Editor:

[ would like very much to see you run
an article (or even comment in your col-
umn) on tube substitution. With such a
myriad of new tubes being introduced, I
find many cases where a newer type may
carry ratings better than an older one
and appear to substitute directly. In fact,
I am tempted to eliminate the older
tubes completely from my overloaded
caddies, and just stock the newer types.

What is your authoritative view as to
how far a technician can go with substitu-
tion and still do qualified, legitimate work?
I'd appreciate hearing your comments and
possibly those of other readers.

CHAS. W. RUFFNER
Tucson, Ariz.

This is a common problem, and I'm sure
many of our readers have their pet solu-
tions. The Howard W. Sams book Tube
Substitution Handbook (TUB-4) is de-
voted primarily to answering this problem,
and to serving as a guide to the “over-
loaded” technician. In addition, our Stock
Guide for TV Tubes which appears in
euch April and October issue can help in
many ways.

However, I suspect you have something
more definite in mind, such as: How can
you be sure that a more recent version
of a tube (having a different type num-
ber) will work satisfactorily? The answer,
Mr. Ruffner, is that you can’t always be
sure! A specific example will show you
why this is true.

Take, for instance, a commonly used
substitution such as the 6EA8 in place
of the older 6U8. The 6EA8 is a kissing
cousin of the original general purpose tri-
ode-pentode, the 6U8. It all started when
another type, the 6CL8A, was introduced
as a higher-gain tube than the 6U8 for
mixer use in TV tuners. Other manu-
facturers decided they wanted a tube like
the 6CL8A. but with the basing of the
6U8; hence the 6EAS.

While the 6EA8 will interchange with
the 6U8 in many instances, there are some
cases where such a substitution has caused
trouble. In some tuners, the capacitance
tuning range is limited and the 6EA8 will
not tune correctly. In others, feedback is
encountered because of less shielding in
the 6EAS.

Thus, you see, while a substitution is
valid in some cases, in others it creates
problems of its own. There is no absolute
method for the serviceman to decide if a
substitution will work or not, other than
by trial —Ed.
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SERVICING

Get your industrial electronic servicing off to a good start. Check-out
precision potentiometers, industrial-grade pots, fixed resistors, precision
resistors in the Clarostat Distributor Industrial catalog. Clarostat offers

the most complete line of components for prototype, limited production, and
industrial servicing through distributors. Start right — get your copy of

this brand-new catalog from your distributor, or write to us

<
DISTRIBUTOR SALES DIVISION

N
(i-» :

CLAROSTAT MFG. CO, INC. DOVER, NEW HAMPSHIRE
August, 1962/PF REPORTER
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@ ELEDTROMNINGS

G-E SEPT
TUNE-UP
SPECTAC

FULL-PAGE AD PLUS YOUR NAME, ADDRESS,
PHONE NUMBER IN SEPTEMBER 29 ISSUE
OF YOUR LOCAL TV GUIDE

Hugh Downs

Joe Garagiola Mel Allen

Poor picture spoiling the neu fall shows, sports, World Series? This wook, check the picture quality of
" et with this G-£ st patiern. See
on the G-E World Series festure of the
R‘W! "lh”m:!.ﬂ.ﬂ Ot 1,
o . (Sotwaan 7:35 and 7:90 A M., (ST)
ing " 1w dealers linted bere
g:ﬁnmw?:n- nd REPAIR !I'.'l‘\:
VTR d
GUIDE RECIVE B(N)iln'd) of free T
i PATTERN-PERFECT TV PICTURE T o e
o S RE
EASILY, ECONOMICALLY S B R S
- '":;";m F""'de‘:' best picture your st cun deliver, fhis week eall o :.«. el ot -
% one of the independent service dealers listed on the following pages. poatd s - G
; - Right now. they are offering TV TuneUp and Repair Specints. Seom [l =T ar - -
t foioyog the pew (al programa. sports and the World Series_without P T - s =y
ation or distraction from faulty reception A professionat Tune.U, e oy =i
8 G E WORLD SERIES FEATURES llnd“dullnl.!m'\(u—l!-ny!lolhﬂlrrfvm:iﬂ\lﬂl e el g Re i
Check borzontal cireun control. 9 Cheek picture Tube’s dust shiskd 2 o=, A & Ve "
- Improper adjust tear. g . St Vobrebnian - *
ATHERTRAR e MIEne RS gmem SR PR o
- 2 Adjun mechaturnl and_ electric 1<) Iy i = ey podiioedd
ST RIEIRITIEE S =T BT o
el ey Pt =0 el iy
3 Muke n ¥ adjus s corrosior e rd i Lt im
o i et L2 Chet smennefor e coroton, S ST R pi IS
I . ety 1o o o [ T e
4 Culibratr range of fine tuning con- 16 be «are cireuris 4nd tunes ave funes R - = e
trol o minimite snav and prerure  Homer corectls: L e m—= A -
i 2
SN I VA p—— e e
e e adh st on o forgeoleonal repa <o, f nevded. e i~
. . 6 Clean and inspeet chasers and bigh piha e
voltage fape and eads. Drae 38 = —— Tom vour T
Full Lineup of 155 Local Stations singe el B T OE R R
Covers 95% of U. S. Audience 7 Inspret vinmg for bevabe. Inuin- sninenon [ L
1108 can become bntile and s orm and ASK FOR
. I L. ;n- *hort erruits. o o e TV B & Mt bt Ao DEPENDABLE i
Joe Garagiola hosts sports personalities on 8 Clres v e s e i T YT T R i P e i

this timely show. Mel Allen, with unique

“Test Pattern Commercial,” sells immediate

need for your service to your customers

through your local station. Starts Sept. 10. This har((ii -hitting ad sells your professional

These commercials direct viewers to your name, repair an¢ maintenance serv_ice - - - refers to

address and phone number in your IocoIYTV Guide. local TV Tl.lne-Up Commercials on TODAY
show . . . directs customers to you through your name and

SEENE DN INRICH } address listing in your local edition.
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* . .
3-part program sells immediate need for

your service before & during World Series

COMPLETE PROMOTION AND DISPLAY KIT

Wi

weoanems B

ﬂJ

{TV GUIDE RECIPE BOOK

First time available—this exclusive
collection of recipes as featured in TV Guide,
plus professional tips for TV viewing
enjoyment. Unique new premium is yours
exclusively; helps you build goodwill and
the need for your services.

An Exciusive Collaction of

00!
k) 37ReciPES

o
: ;"\*’*,‘;,""{ B erecrronics G

: vk
A phihocl eyl

..........

Tube Pin I-,"

Set Repair
Stickers

G-E reporter, Roland
Kempton, tells how September
Tune-Up Spectacular

BUILDS BUSINESS
FOR YOU 3 WAYS

1. Your customers prove to themselves the need
for a tune-up and repair.

9 Through local television, local TV Guide and
promotion materials.

3. In your city, your neighborhood, with your
customers and prospects, you cash in on this
TV TUNE-UP SPECTACULAR.

SEPTEMBER TUNE-UP SPECTACULAR is your
campaign. It’s easy to tie in. Proven effective.
No red tape. Get full details from your G-E tube
distributor, now. Names of participating dealers
must be in by August 27. General Electric
Company, Distributor Sales, Electronic Compo-
nents Division, Room 1748B, Owensboro, Ky.

P'ogress /s Our Most Important Product

GENERAL @Etscmlc

August, 1962/PF REPORTER 19
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VOLTAGE
ADJUSTORS

=

a quick, inexpensive way
to correct off-standard
voltage

TV sets, hi-fi's and other electronic equipment operate best when
voltage holds closely to the normai 115-120 volts for which they
were designed. Over-voltage and/or under-voltage affects the per-
formance of the tube. and the life expectancy of all other com-
ponents. Why fight an off-standard voltage condition? Correct it
with an Acme Electric T-8394M Voltage Adjustor.

Corrects voltage over a range from 95 to 125 volts to normal
115/120 volts. simply by turning a regulating switch. Includes
voltmeter which indicates output voltage: cord and pilug and
plug-in receptacle. Tell your supply dealer you want the Acme
Electric T-8394M 300 watt. Voliage Adjustor. No other so compact,
complete. practical. inexpensive. Write for Bulletin 091.

ACME ELECTRIC CORPORATION

948 Water St. Cuba, N. Y.
In Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto Ont.

SAA 3581-2033

SARGENT TUNER CLEANER i

Thoroughly cleans tuners and controls.
Protects against future corrosion, oxida-
tion and contact wear. Non-flammable.

Giant 16.4
Ounce Can
Includes plastic extension tube.

SARGENT GEAR AND PARTS CLEANER

Instant cleaning power for turntables,
tape recorders, business machines and
electronic devices. Flushes away dirt, oil
and grease in gears and parts. Non-flam-

mable.
Giant 16.4 Dealer
$1 .2 Net
Includes plastic extension tube.

Ounce Can
OTHER PRODUCTS IN THE SARGENT ELECTRONICS LINE
Red Insulator, Degreaser, Clear Acrylic Plastic, Penetrating Oil,
Squeak Stopper, Enamels, Lacquers, Metallics, Engine Enamels,
Stop Rust, and other Specialties.

TUNER
$1.47 °f A}CLEANER!\

Leam eaterty hubsicates

wumm s ik contrali

For Free Literature and Prices, Check Your Electronics Parts Distributor,
or write. .. ELECTRONICS DIVISION

meSargen t-Gerke coo

Producer of Paints and Chemicals for Over 60 Years
P.O.Box 729 « INDIANAPOLIS 6, INDIANA

20 PF REPORTER/August, 1962

The
Electronic
= Scanner

Business-Building Plan Unveiled by G-E
; i A unique package plan to

promote preventive television
maintenance at World  Series
time by combining many ad-
vertising and publicity media—
television, press. and direct mail
—is available to service dealers.
Key opportunities offered deal-
ers in G-E's program are: an
exclusive offer of a “Food in
Focus™ cookbook designed for
giveaway to the housewife: list-
ing of dealers’ names in local
editions of TV Guide magazine:
and. during interview shows by Mel Allen. special “Test Pat-
tern” messages to help owners evaluate the performance of
their sets. An entire sales kit containing store banners. back-of-
set repair stickers, post-card mailers. and other promotional
material. is available to dealers at one-third its normal value.
To participate in this pachage promotion, you should contact
your G-E distributor before August 27.
Ali-Channel Bill Becomes Law

The All-Channel-UHF Bill. subject of much controversy in
the television industry and in the halls of Congress. has been
signed into law by President Kennedy. Requiring that new tele-
vision sets henceforth include facilities for receiving all chan-
nels — both VHF and UHF -— the Bill 1s intended to help
overcome a major objection to UHF station assignments in
certain localities. The FCC will set a date for the Bill to be-
come effective.
Enters Second Phase of FM Stereo Promotion Program

Harman-Kardon's sponsorship of FM sterco programs on
station KMI.A [ os Angeles is continuing with a new series of
evening “Stereo Award Showcase™ programs, Monday through
Friday. 7:00 to 8:00 PM. [ os Angeles time. These programs
offer the listener a superior source of FM stereo programming
and provide the dealer with the opportunity of demonstrating
FM stereo during the evening hours, so his merchandise can be
sold with assurance. Participating dealers are given a predom-
imant role in the advertising messages during the course of the
program.
Receives Citation

United States Sccretary of Commerce. Luther H. Hodges
has presented a citation to Jackson Electrical Instruments for
“Outstanding Service to the United States.” The award was
given In connection with the company’s participation in the
1961 New Delhi, India. International Trade Fair. Instruments
manufactured by Jackson were used in demonstrations and
training of Indian TV engineers.
Simulated Bumpy Ride Checks Reliability

New two-way mobile radios get a hot and bumpy ride at
RCA’s Meudow Lands. Pa. plant before they are ever bolted
into a vehicle. The “ride™ is simulated by factory test equip-
ment that surpasses in severity any operating or environmental
condition the equipment is likely to encounter on the road. In
addition. every seventh unit that leaves the factory is removed
from its carton and given operational checks even while it is
awaiting shipment.

PFR Moves to New Home

Recently, PF REPORTER
joined other divisions of How-
g ard W. Sams & Co. in moving
to a new plant in suburban In-
dianapolis. The vast new build-
ing. located at 4300 W. 62nd
ks St.. houses facilities needed to

prepare and manufacture the numerous technical books. maga-
zines. and technical servicing literature the company produces
each month.

- WWW americanradiohistorv com _ o



PRECISION |~ - o OTHIN FASTER THAN MY

HER
AN%;VI CE TIP FOR YOU. ?SAZFZTE%A; zbiﬁf IC-60. IT INSTANTLY REVEALS &
S / OPEN OR SHORTED CAPACITORS OF

| RADIO DOESN'T
PREC/S/UN pETE R e——i ALL TYPES, INCLUDING ELECTROLYTICS,

WITHOUT REMOVING THEM FROM THE

BAL}&&AEAQEYHAS CIRCUIT. IT'S THE EASIEST WAY
STARTED! TO CHECK TINY TRANSISTOR
’ RADIO CAPACITORS.

MAX, HAND ME MY

A
"/ | PrecisION 1C-60
: : ZoT\ IN-CIRCUIT CAPACITOR
A6 & ) TESTER.

2 e

=D

...BASES LOADED
COUNT THREE AND
TWO ON MICKEY
MARRIS. HERE'S THE
PITCH...6MACK! 1T'5
GOING, GOING
GONE!

)'\ 7 THE IC-60 TESTS
CAPACITORS IN TUNERS,
CONVERTERS, IF 5TRIPS,
POWER SUPPLIES AND SYNC AND
OUTPUT STAGES AS WELL AS ALL
OTHER CIRCUITS. THAT'S TECHNICAL
JARGON, MIS5 LOVELY. MEANS
THAT MY ASSOCIATE AND T
WILL HAVE YOUR SET
READY IN A JIFFY.

RIGHT, MAX. FIRST, ILL
TEST FOR OPEN CERAMICS.
MMMM, THAT ONE (S BAD.
NOW FOR SHORTS. THIS ONE
WILL HAVE TO BE REPLACED,
T00. AS FOR THE ELECTROLYTICS,
THEY ALL MEASURE NORMAL
IN-CIRCUIT CAPACITANCE.

NOTHING WRONG THERE .

THERE, THAT
SHOULD DO iT!
A ‘

0 )
FREE SERVICE BULLETIN:
I CAN SEE SERVICEMEN: FIND OUT THE SCORE ON TIME-
THAT MARRIS ISN'T 5AV'N@*§E]ZV|CE TiPS WITH T;E PRECISION ,
THE ONLY ONE IC-60." WRITE FOR BULLETIN®IOI. IT'S FREE.

TO MAKE A HIT... PREGISI” APPARATUS
» : THANKS TO MY CO. INC.
' PRECIS/ION 70-3| 84 ST. GLENDALE 27, NEW YORK.
IC-60!

; | ALL PRECISION TEST EQUIPMENT
&, - GUARANTEED FOR ONE FULL YEAR.
ol

"4 32.95. ALSO AVAILABLE IN KIT FORM AS PACO MODEL C-25: $19.95

/
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......VALUE
ENGINEERED

'\‘ FOR LOWEST INSTALLED COST
8" SPEAKERS FOR DISTRIBUTED SOUND

This new line of Jensen 8-inch Professional Series
loudspeakers is specially designed to meet the
exacting rigorous demands for commercial sound
installations. The 8-inch size is ideal for the major-
ity of all distributed sound systems giving more
than adequate low frequency range without enclo-
sure and mounting complications.

A wide selection of models to meet every need—
from the lowest cost highly competitive application
to the most sophisticated highest quality system.

This entire line is value engineered for lowest
installed cost of the entire system. Convenient
10-pack with or without preattached 70.7 or 25-volt
transformers are options available. Handy
KWIKON* instant connectors for input and power
tap adjustment.

For full details write for individual data/specifica-
tions available on each speaker.

1. AVAILABLE IN HANDY 10-PACK

Added savings and convenience in bulk-packed carton of
ten speakers, with or without preattached transformers.

2. PREATTACHED TRANSFORMERS
CHOICE OF 70 AND 25-VOLT LINE TYPES

=N Especially designed for use with the
popular '‘constant voltage' distribu-
tion systems. Center-tapped primary
windings for balanced-line or spe-
cial circuit needs. Tapped second-
ary for adjustment of powerto 8-ohm
speaker in 3 db steps from !4 watt to
4 watts. Core size 3" x 3%". Two %"
dia. mounting holes on 2%" centers.
Prices below are for transformers

e e—

only.
70CV4. For 70-volt distribution
systems.
25C V4. For 25-volt distribution
systems.
List Price. ................ .$4.75
Power | Magnet Net . 3. KWIKON* INSTANT CONNECTORS
Rating Weight Loudness | QOverall | Weight List ]
__Model | Watts | Ounces | Level(s | Depth | Pounds |  Price Simply twist bare ends of two 12" input leads supplied
€855 | 12 | 10.0%W 85.0 | 3% 2%, | $13.50 for each speaker to incoming signal cable leads, insu-
"~ C.850 12 10.00 85.5 134 2% 1295 late with wire-nut or tape. Slide sleeve clips onto input
[ c840 | 11 | 6.00 | 845 | 2t | 2 | 10.95 terminal lugs of speaker or preattached transformer as
" p.830 | 10 | 25@ | 84.0 | 3ur | 1% 7.25 | speaker assimblylis raiseﬂ into pllatf:e.tKWIKOtN* in-
—Br1i0 | T 1470 | o | Tk T 580 | stant connectors also provide simple fast power tap re-
E-810 £l L7 82.0 3% % adjustment on transformer.
(1)—SYNTOX-6® Ceramic. (2)—DP-Alnico-5. . “T.M.
(3)—db above 2x10°* dyncs/cm.?2 @ 10 Ft, for input power of 1.0 watt standard 800-1250 cps warble signal.
Speakers conform to applicable E| A Standards. Max. O.D. 8/4"; width and height 7'%¢”. Recommended
battle cutout 6%" dia. Nom. voice coil impedance 8 ohms. Facilities for standard 2-hole mounting trans-
tormers up to ¥% x % nominal core size.
" ser O
3 S i | TWIST AND COVER JOINT

WITH TAPE OR WIRE NUT

| INCOMING LINE

en‘en MANUFACTURING COMPANY i)

Division of THE MUTER COMPANY B Rz oaRsYon
STEP

SPEAKER OR

el 601 S. Laramie Avenue, Chicago 38, IHlinois MOUNT SPEAKER TRANSFORMER .
ensen INTO POSITION TERMINALS \ =
IOl [n Mexzico: Universal De Mexico, S.A., Mexico, D.F.
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ANATOMY CLASS FOR DOCTORS OF RADIO AND TV SERVICE

NEW AUDIO AMPLIFIER TUBE SUPPLIES
FULL-RANGE TONE FIDELITY IN RECEIVERS

EWEST addition to Tung-Sol’s family of fine audio

amplifier tubes is the type 4GZ5 pentode. Thorough
exposure te realistic combinations of operating and en-
vironmental hazards during development shows this tube
will lead its class in television, radio and high-fidelity
service. Even after accelerated life testing, the subject
remains full of pep, providing large power output with
remarkably low distortion over the full audio range from

loud cry to subdued chortle.

Tung-Sol takes lavish parental care of this baby during
its formative stages. Internal elements are welded and
brazed on hospital-clean production lines after steriliza-
tion in bakeout ovens to prevent gas, leakage and spuri-
ous emission. Rigidized construction cures low-frequency
rattles and other forms of tube distress. Alclad plates
spread body heat evenly for efficient cooling.

FORMULA FOR GOODWILL
Customers will love the way this model tube makes stereo, radio
and tv audio come alive. Foster good customer relations by
adopting the 4GZ5 as your first choice in replacement tubes.
Others in Tung-Sol’s family of audio amplifiers are: 6CUS,
6B0Q5, 12CUS5, 6AQ5A, 6GKo6.

& TUNG-SOL

AUDIO AMPLIFIER TUBES

TUNG-SOL ELECTRIC INC., NEWARK 4, N. J.
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Rotator Maintenance
& Troubleshooting

Overhaul these devices while the weather is good . . . by George F. Corne, Jr.

POTENTIONETER
SLER LUBRICATE

LUBRICATE
|

TERMINAL

BOARD POTENTIOMETER

LUBRICATE GEARS

Fig. 1. This rotor mechanism has been
cleaned and is ready for relubrication.

Antenna-repair season is here,
and the alert serviceman will take
advantage of fair weather to put his
customers’ antenna systems in top
shape. On every service call, it’'s a
vood idea to make a quick check of
the antenna installation, in the in-
terest of your own safety and con-
venience.

If you wait for antenna trouble to
appear. you'll probably be called out
for repairs on some cold and windy
day. This stands to reason, because

FIMARY SWITCE
s CPERATLD RY
FRGKT FAREL ENOE

I

BELAY

Fig. 3. Rotor automatically turns to
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ASSEMBLY
1 TOP AND BOTTOM)

MOTOR
CAPACITOR

DIRECTION
SWATCHES ™

PRIMARY
switcH #

£ 1ToR
RANSFORMER

Fig. 2. Mast-top unit and control unit box for a heavy-duty in-line rotator.

shaky antenna systems are most
likely to reach the breaking point in
the worst weather. Winter is espec-
ially hard on antennas; system com-
ponents become brittle with cold,
antenna elements break under the
weight-of accumulated ice, and the
wind whips away at lead-ins and
guy wires,

Rotators also take their share of
punishment. The lubricant inside the
rotor housing stiffens during cold
weather, causing additional strain on

oAk kG

3 st '\.'.1:'-&»::6,/' i
| —

A-CONDUEIE
CARIF

198120 mig
SWAL
EIRECTIONAL
o I SAITSH
T LGAKGED WITH

_‘[. FRIMARY 5WITEHI

direction selected by front-panel knob.

Wwww americanradiohistory com

the motor; the result may be er-
ratic rotor operation or damage to
some component.

A rotator unit which isn’t “up to
snulf™ may not be able to withstand
the rigors of another winter, but the
owner usually isn’t aware of this
fact as long as the unit is still
functioning. You, as a service tech-
nician, can generally detect slight
trouble indications which the owner
will usually miss or shrug off.

Telltale Signs

Here are several functional tests
with which you can quickly spot
rotator trouble while on a service
call:

1. If the unit has a directional in-
dicator. does it track properly, or
even work at all?
. Does the rotor start, run, and stop
smoothly, or does it skip or
pause? Is it sluggish in starting?
3. Does the rotor make a complete
revolution in the normal time?

(This takes one minute in most

models.) Does it reverse its di-

rection after making a full revolu-

tion?
4. Is the antenna mounted straight?

A bent or tilted mast produces

o Please turn to page 83
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All TV and Radio Tubes
—0Id and New

TESTS

European Hi-Fi Tubes,
Voltage Regulators, and
Most Industrial Types

TESTS

for True Dynamic

Mutual Conauctance (Gm)

Model 700
DYNA-QUIK

DYNAMIC
MUTUAL
CONDUCTANCE
TUBE TESTER

See vour B&K Distributor
or Write for Catalog AP20-R

Time-Saving, Money-Making Instruments Used by Professional Servicemen Everywhere

s — P

Model 960 Transistor Model 360 V
Radio Analyst Automatic

PLUS OBSOLESCENCE PROTECTION

Multiple-Socket Speed

with Gm Accuracy

TESTS

Nuvistors and Novars

TESTS
the New 10-Pin Tubes

TESTS
New 12-Pin

Compactrons

TESTS BOTH OLD AND NEW TUBE TYPES—SELLS MORE TUBES PER CALL

All over the nation, thousands of professional servicemen rely on the
“700”. Once you use it, you'll be as enthusiastic as they are. Everyday
use has proved its speed . . . its accuracy . . . its efficiency. This up-to-date,
obsolescence-proof tube tester is designed for maximum use today and
tomorrew. Provides multiple-socket section to quick-check most of the
TV and radio tube types the true dynamic mutual conductance way—
plus simplified switch section to check new tube types in Dyna-Quik
emission circuit. Also includes provision for future new sockets.

Makes test under set-operating conditions. Checks each section of
multi-section tubes separately. Checks for «ll shorts, grid emission,
leakage and gas. Makes quick “life” test. Exclusive adjustable grid
emission test provides sensitivity to over 100 megohms.

Makes complete tube test in seconds. Checks average set in a few
minutes. Discovers weak tubes that need replacement. Satisfies more
customers. Sells more tubes. Saves call-backs. Insures your reputation.
Pays for itseif over and over again. Net, $16995

0 Matic Model 375 Dynamatic Model 1076 Model 440 CRT
vom Automatic VTVM Television Analyst Rejuvenator Tester

BaK MANUFACTURING CO.

NEW TUBE INFORMATION SERVICE & Division of DYNASCAN CORPORATION
Available every 3 months, on subscription, B K 1801 W. BELLE PLAINE AVE. * CHICAGO 13, ILL,

for all B&K Dyna-Quik Tube Testers

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

August, 1962/PF REPORTER

www americanradiohistorv com

25



Horizontal Osciilator Running W|Id

Off-frequency operation can have dire consequences . ..

A TV set which displays several
trouble symptoms usually has mul-
tiple defects, and requires extra
time to repair. A notable excep-
tion is the following combination
of symptoms: picture extremely
far out of horizontal sync, insuffi-
cient raster width or height, and
poor brightness or loss of focus.
If you correct the horizontal-fre-
quency trouble first, you'll prob-
ably find that the other troubles
will disappear. These side effects
often occur because an off-fre-
quency horizontal oscillator causes
inefficient operation of the hori-
zontal flyback system. In some
cases, the drive signal to the hori-
zontal output tube is weakened. On
the other hand, the drive amplitude
may be normal, but the incorrect
frequency makes the flyback cir-
cuit operate off resonance—with a
consequent loss of performance.

Sometimes a horizontal-fre-
quency error produces a rise in
the screen or plate current of the
horizontal output tube. If this cur-
rent is already excessive because of
misadjustments or defects in the
sweep section, unnecessary strain
may be placed on the flyback
transformer or other output-circuit
components, and damage may re-
sult from continued operation at
the wrong frequency. Therefore,

it’s wise to develop a fast trouble-
shooting procedure for wild hori-
zontal oscillators.

Less severe forms of horizontal-
frequency trouble are not likely to
lower the efficiency of the sweep
system; they merely cause a loss
of sync. However, these mild dis-
crepancies are more difficult to de-
fine and locate, since the defect is
relatively slight and can easily be
concealed by readjusting the hori-
zontal oscillator—only to appear
later as a more drastic malfunc-
tion. Careful application of the
same techniques used to trouble-
shoot serious frequency errors will
also serve to nip these minor trou-
bles in the bud.

Symptom Analysis

A horizontal-frequency trouble
can be distinguished from a sync
failure by the inability to “pull in”
a picture at any setting of the hold
control. This preliminary observa-
tion localizes the trouble area to
the horizontal oscillator-AFC cir-
cuitry.

The oscillator frequency may
shift either higher or lower than
normal. Each of these two condi-
tions has different characteristic
symptoms and causes, calling for

a different strategy; so it’s impor-
tant to recognize the direction of

(A) Few cycles off frequency.

(B) Multivibrator “‘squegging.”

by Thomas A. Lesh

frequency error before proceeding
to troubleshoot the horizontal sec-
tion.

Frequency Too Low

If the oscillator can be tuned
close enough to the normal fre-
quency so that only a small num-
ber of slanting black bars appear
on the screen, the bars will slant
downward to the left (as in Fig.
1A) if the oscillator is running
slower than 15,750 cps. In worse
cases of trouble, there will be more
bars, and the direction of slant
won’t be distinguishable; but you
can rely on your ears for a clue.
Even though you may not be able
to hear the 15,750-cps ‘‘singing”
of a normally operating flyback,
you will probably have no trouble
detecting this sound when the fre-
quency is reduced by a few thou-
sand cycles. In fact, the squeal
may become loud enough to set
up a painful ringing in your ears.

A great decrease in frequency
may cause a horizontal multivi-
brator circuit to develop the symp-
tom shown in Fig. 1B. The raster
breaks into a jagged pattern that
indicates abrupt changes in fre-
quency. At one point in the hold-
control range, the multivibrator

may lock in at half the normal fre-
quency, or 7875 cps,

displaying

(C) Sweep freqlncy half of normal.

Fig. 1. Indications that the horizontal-oscillator frequency is below normal.

26 PF REPORTER/August, 1962

www americanradiohistorv com



two pictures side by side (Fig.
10).

In the latter two photos, note
the loss of height—a common side
effect when horizontal frequency is
too low. This symptom typically
appears in sets which use boost
voltage to supply the plates of the
vertical oscillator and output tubes.
The decrease in height is due to a
reduction in boost, a normal result
of the horizontal-oscillator slow-
down. Normally, the boost capac-
itor is recharged 15,750 times per
second — each time the damper
conducts in response to a flyback
pulse (see Fig. 2). When fewer
charging cycles occur each second,
without a corresponding reduction
in the boost load, full boost volt-
age cannot be maintained. The
lowered efficiency of the flyback
circuit also contributes to the
weakening of boost, since the am-
plitude of the charging pulses is
lowered.

As an example of the effect de-
scribed, when the symptom of Fig.
1C occurred in a General Electric
Model 21C172, boost fell from
520 to 380 volts.

With the oscillator running slow,
the sawtooth waveform fed to the
grid of the horizontal output tube
does not usually decrease in ampli-
tude; in fact, it may increase by
5% to 10%. Even so, since the
flyback circuit is not properly res-
onant to this off-frequency signal,
the high voltage falls below nor-
mal. The width of the raster also
may decrease.

Frequency Too High

Bars slanting down to the right,
just the opposite of Fig. 1A, de-
note a rise in oscillator frequency
above 15,750 cps. As the fre-
quency goes higher, no squeal will
be heard, but the raster width is
likely to shrink and the brightness
to fade. The reason is quickly ap-
parent when the grid waveform of
the output tube is checked; its am-
plitude steadily drops as the fre-
quency departs farther from nor-
mal. The raster contains a rough
pattern of dark, thin horizontal
lines, and at certain frequencies, a
series of picture fragments will
come into view—as in Fig. 3A.

Check the comparative effect on
circuit voltages when this same
symptom appeared in two different

——==== LHARGE PATH LF
BOUE] GATACTTOY
EACH TIMAE BAN PSR- LUKSUCTS

weenr- e UISCHARGE PATH OF
BO05] CaPaCITOR £ Al 50
FREM INCLIIDES 20051 LA DI RCUITS]

B
Fig. 2. Conduction of damper charges
a capacitor to develop boost voltage.

sets of about the same vintage:

Westinghouse

H-667T17 Normal Abneormal
Drive (p-p) 120V 105V
Qutput screen 155V 130V
Boost 580V 580V
High voltage 13 kv 9 kv
Philco
51-T2132 Normal Abnormal
Drive (p-p) 90V 65V
Output screen 110V 110V
Boost 400V 410V
High voltage 12.5kv  8.5kv

How great was the frequency
error? The raster contains over-
lapping picture segments, and when
a normal program is viewed, mov-
ing images appear four times. This
gives the impression that the fre-
quency has been quadrupled. Ac-
tually, only portions of pictures
are seen (note the absence of
blanking bars separating the sec-
tions), and the frequency is only
one-fourth greater than usual. This
figures out to 19,687.5 cps.

Why does the drive signal de-
crease? Part of the explanation
lies in the sawtooth-forming net-
work (including C91, R100, and
R99 in Fig. 4), which charges and
discharges at a rate controlled by
the oscillator. If a full 1/15,750
second is taken to charge C91 on
each cycle, it will charge to the
prescribed voltage level. Shorten-

P :
=
=

(A) One-fourth higher than normal.

B et et ——

ing this time will reduce the charge
C91 can accumulate; hence, it will
reduce the peak-to-peak value of
the drive waveform.

In sets using a Synchroguide
(blocking-oscillator) horizontal cir-
cuit, the oscillator is prone to
break into squegging almost as
soon as the frequency rises above
15,750 cps. (For more informa-
tion on this topic, see “Getting Rid
of the Christmas Tree” in the Jan-
uary, 1962 PF REPORTER.) How-
ever, the picture may lock into a
stable but distorted pattern as
shown in Fig. 3B.

Troubleshooting

The two most popular types of
horizontal AFC-oscillator systems
each have their own idiosyncrasies,
so each circuit will be discussed
separately. Specific service hints for
multivibrators are presented this
month, and similar information
about the Synchroguide circuit will
appear in a forthcoming issue.

Multivibrator

The cathode-coupled multivibra-
tors used in the majority of TV
sets can typically be tuned through
a wide frequency range with the
front-panel horizontal hold control;
therefore, a frequency-shifting trou-
ble may exist for some time before
it comes out in the open. Moder-
ate drifting of component values,
slight leakage in capacitors or
tubes, and similar defects may not
prompt a service call until hori-
zontal sync becomes intermittent
or the hold control reaches the end
of its range.

The dual-diode AFC circuits
used with multivibrators also help
to compensate for a great deal of
frequency error. However, if very
much AFC correction voltage is
required to maintain operation at
15,750 cps, the multivibrator will

e Please turn to page 79

(B) Unusual Synchroguide symptom.

Fig. 3. Sypmtoms produced by oscillator operating above normal frequency.
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INSTALLING MASTER

—
L

This specialty is
if you have the

by Denis A. Gentry

The service technician who lacks
experience in installing multiset
TV-signal distribution systems may
think this activity is too far afield
for him. But this is not necessarily
true; master-antenna installations
are an excellent and logical addi-
tion to the business of any service
shop.

The newcomer to the multiset-
system business is often intimi-
dated by the thought of designing
and installing a mammoth system
feeding 1000 sets, but such a large
job is not typical. The backbone
of the business is the relatively
modest system, involving perhaps
a few dozen (or fewer) receivers.
This kind of arrangement usually
is associated with a motel, hotel,
hospital, school, motor court,
trailer camp, dealer showroom, or
even a private home.

The average serviceman prob-
ably has most of the tools and
equipment he will need to install
these systems, except for an elec-

trician’s fish line for manipulating
cables in the spaces between walls,
or perhaps a field-strength meter.

To make this field even more at-
tractive, the technician will find less
competition and more assistance
available than he might realize.
Manufacturers of the equipment
he will use are convinced there
are many more systems waiting to
be sold and installed than there are
people qualified to handle them.
Accordingly, they are willing to
help through the beginning stages,
even laying out installations on
paper and developing complete
specifications and equipment lists
for the job.

If you would like to get into
this interesting line of work, and
you choose this easy way to start
your first system, there is some
basic data you will have to furnish
to the manufacturer. You’ll have
to describe the installation location,
list the stations to be received and
their location with respect to the

ENGINEERING AND LAYOUT DATA

To furnish an eccurate layout, bill of materials and installation sugges.
tions, the following information must ba supplied. (Additional notes and sketches
ara recommended, where helpful in designing the layout.}

1. Locotion of system

2. Stotions corried; Station location; Approx. signal strength; Picture quality

3. Type of ontonnas to be used: _

Height of antennas obove ground:

Nowoa

cabe type of walls to be encountered.

Supply reosonably aceurate plan or sketch of area to be served.
Mumber of recaivers to be connected to system:

Mark most practical routes for running cable on drawing submitted. Indi-

8, Mark receiver locations and distonces between.

9. Location is ¢ business / residential / rural / lcross oub Fwo)

Fig. 1.
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Form for furnishing antenna-system data to equipment manufacturer.

www americanradiohistorv com

receiving site, give the approxi-
mate signal strength of the stations
as measured at the installation
point, state the type of antennas
to be used, and indicate their
height and location. The number
of receivers to be served must also
be reported. A typical “Engineer-
ing and Layout Data” form for re-
porting such information is shown
in Fig. 1.

Along with the information on
this sheet, you must also provide
a sketch of the installation site,
showing the planned cable routes
with all receiver locations and dis-
tances between them. Your own
sketch may be adequate, but the
best procedure is to obtain archi-
tectural or engineering plans of the
structures involved, if such draw-
ings are available. These will also
indicate the type of walls to be
encountered and the materials of
which they are made, which will
help you decide whether it is prac-
tical to route your lines through
certain partitions.

If you cannot take an absolute
signal-strength reading, you can at
least determine whether a satisfac-
tory signal is available—by con-
necting an operating receiver to
the antenna you intend to use, and
noting the picture on all the de-
sired channels.

System Planning

Even if you are initially going
to let the manufacturer do as much
of the planning as possible, you
will want to have some idea of
what is going on. This will help
you follow the sense of his plan
and give you a big boost toward
independent operation on future
jobs.

There are three phases of the in-
stallation that have to be settled be-
fore you get into the actual work.



2 ‘{ ANTENNA

SYSTEMS

a good Market
know-how .

First of all, you must decide how
yvou will run the distribution lines,
where you will take off signal for
various outlets, and where the
antenna and distribution amplifier
will be located. Next, you must
determine what losses will be in-
curred in this system—how much
signal will be used up in lines, tap-
offs, etc. Then, knowing what
losses must be compensated for,
you can choose the distribution
amplifier and the other equipment
needed for the system.

How this planning is handled
can best be illustrated by referring
to Fig. 2, a layout diagram for the
16-cabin motel we will use as an
example. The antenna is located
near the main office, which is also
a good location for the distribu-
tion amplifier, because it is away
from the prying hands of guests
and is accessible for maintenance
and service. This means, however,
you will have to split the main out-
put of the amplifier into two
feeders, each of which will supply
eight cabins. There happens to be
a technical as well as physical ad-
vantage in doing this instead of
using a single feed line, but we
will come to that later.

The Cables
There is more than one way of

ANTENNA

TOWER

( HEIGHT)
X

BRANCH A

BRANCH B

Fig. 2. Preliminary layout sketch for
an antenna system in a 16-unit motel.

running cable. In a situation like
the one in Fig. 2, it may be prac-
tical to run the cables under-
ground, through a system of
weatherproof conduit. An outlet
of the type shown in Fig. 3 would
then bring the signal to each cabin.
Each outlet would use a 72-ohm
coaxial lead-in (which ‘“weathers”
better than 300-ohm line) and
would need an impedance-match-
ing transformer, which can be part
of the wall-mounted receiver outlet.

If the cabins are joined to each
other, and a peaked roof provides
some crawl space above each
cabin, you may prefer to route the
feeder cables as shown in Fig. 4.
To reduce lead lengths and losses,
note how outlets in adjoining
cabins are mounted back to back.
In such an installation, a network
in the outlet provides an imped-
ance match to a 300-ohm receiver,
in addition to isolating each re-
ceiver from the rest of the system.

Vertical Runs

In other types of structures, par-
ticularly buildings several stories
high, feed lines may run vertically
rather than horizontally; but this
is not strictly necessary. Suppose
you are dealing with an edifice in
which all the living rooms to be
served are stacked directly one on
top of the other; in this case, you
should look for some means of
running concealed vertical cables.

The walls themselves are not
likely to provide satisfactory space.
Even where hollow-wall construc-
tion is used, the open spaces are
probably blocked at intervals by
horizontal members, called fire
stops. Therefore, you must look
for vertical ventilating ducts, ele-
vator shafts, closets stacked one
above the other, hollow spaces
meant for power lines, or the like.

Finally, cables can be run ef-

fectively outside the building, with
a separate take-off to each outlet.
The use of coaxial cable is rec-
ommended, although the nominal
loss for this type is greater than
for 300-ohm ribbon. The reason
is that the latter has serious dis-
advantages: It provides no shield-
ing against interference; it permits
different lines in the system to
radiate to each other, upsetting
distribution characteristics; its
losses, rather than being constant
so a system with a specific gain
can be designed, vary with differ-
ent conditions; also, it will de-
teriorate more rapidly than coax.
300-ohm lead should therefore be
ruled out in all cases except where
a relatively small system is being
planned, involving only a few out-
lets and with all wiring indoors.

System Calculations

The most commonly used co-
axial cable is RG-59/U. TIts loss
per hundred feet is relatively con-
stant, but varies on different VHF
channels. Most systems are de-
signed around channel 13, even
when it is not used, since it is the
frequency at which the greatest
signal loss occurs. RG-59/U will
lose nearly 6 db of channel-13 sig-
nal for every 100’ used, so this
figure will be used in most of the
system calculations.

Suppose, then, that RG-59/U
wire is being used in the system
laid out in Fig. 2, and that 150
will reach from the distribution
amplifier in the main office to the
very last cabin at either end of the
system (cabin 1 or 16). This is
the point at which losses will be
greatest and the least amount of
signal available for the receiver.
Considering one of these branches,
then—say the one going out to

e Please turn to page 76

Fig. 3. Small outlet box is tap-off in
a system that uses underground cable.
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Are you up to date on what’s
available in the way of antennas
and installation accessories? You
can do a better job for your cus-
tomers (and, incidentally, show a
greater profit) if you recognize and
take advantage of the technical ad-
vances made during recent years.

To help you learn what’s being
offered and where to find it, we have
prepared a Buyer’s Guide, indicating
the various categories of equipment
and showing the manufacturers of
these items. To enable you to pro-
cure additional information about
any item of special interest, we have
included the address of each manu-
facturer.

VHF and UHF Antennas

Most antennas of recent design
are based on the yagi principle. Be-
sides providing high gain, these new
in-line types are designed to offer
low wind resistance, contributing to
long useful life. In addition, cor-
roston damage—a serious problem
in the past—has been largely elimin-
ated by coating processes called an-
odizing and alodining.

An operational factor which has
been improved is front-to-back ratio.
There are more stations now, with
more pewer, and good directional
qualities are practically a must for
antennas in many areas. Unidirec-
tional antennas that have reception
angles of only a very few degrees
are available.

UHF antennas are more carefully
engineered than ever before, espec-
ially those designed to cover the en-
tire band. Specially-cut units which
provide exceptionally high gain over
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only a narrow range of UHF fre-
quencies are used in some fringe
localities — such as those where
translators are located or in areas
which receive MPATI airborne-TV

signals.

Antenna Designs—802 Washington St.,
Burlington, Towa

All Channel Products Corp.—47-39
49th St., Woodside 77, N. Y.

Channel Master Corp.—
Ellenville, N. Y.

Clear Beam Antenna Corp. — 21341
Roscoe, Canoga Park, Calif.

Cornell Dubilier Electric—So. Plain-

field. N. J.

Finney Co.—34 W. Interstate, Bed-
ford, Ohio

G-C Electronics—400 S. Wyman,
Rockford, II.

Hy-Gain Antenna Products—1135 N.
22nd St., Lincoln, Neb.

iE Mfg.—3090 W. Carroli Ave.,
Chicago 12, 111

JFD Electronics—6101 16th Ave.,
Brooklyn 4, N. Y.

Kay-Townes Antenna Co.—1511 Dean
Ave., Rome, Ga.

Lance Antenna Mfg. Co.—1730 First,
San Fernando, Calif.

Mark Products Co.—5441 W. Fargo
Ave., Skokie, Il

RMS, Inc.—2016 Bronxdale,
New York 62, N. Y.

S & A Electronics—1025 Nevada,
Toledo 5. Ohio

Snyder Mfg. Co.—22nd & Ontario,
Phila. 40, Pa.

Superex Electronics Corp.—4-6 Rad-
ford Pl., Yonkers, N. Y.

Technical Appliance Corp.—1 Taco
St.. Sherburne, N. Y.

Tenna Mfg. Co.—7580 Garfield,
Cleveland 25, Ohio

Trio Mfg. Co.—101 S. Union St.,
Griggsville, T1i.

Ward Products Corp.—Edson St.,
Amsterdam, N. Y.

Winegard Co.—3000 Kirkwood St.,
Burlington, Towa

Mast-Mounted Preamps
and Converters

Still necessary in fringe areas and
distribution systems, these units are
available in a wide range of tube and
transistor models with varying prices
and performance characteristics. At
least one maker has introduced a
mast - mounted UHF preamplifier
that uses frame-grid tubes.

IENNA EQUIPMENT

Transistorized Antennas

Recently, a number of electronic
(preamplified) antennas have ap-
peared on the market. Offering high-
er gain than passive types, these
units have enjoyed increased popu-
larity, especially in fringe areas. For
a complete report on transistorized
preamplifiers and electronic an-
tennas, see the April, 1962 PF RE-
PORTER.

Blonder-Tongue Labs—9 Alling St.,

Newark, N. J.

Channel Master Corp.—see Antennas

Finney Co.—see Antennas

Jerrold Electronics—15th & Lehigh,

Phila., Pa.

JFD—see Antennas

Technical Appliance Corp.—

see Antennas

Winegard Co.—see Antennas

Rotators

In areas where distant stations
must be received from various direc-
tions, the antenna rotator has al-
ways proved the most popular and
economical means of receiving all
available signals. Rotators have late-
ly been simplified, ruggedized, and
even provided with means for re-
mote-controlling the rotator control
by ultrasonic signals. For more de-
tails about rotators and controls, see
“Rotator Maintenance and Trouble-
shooting™ in this issue.

Alliance Mfg. Co.—Alliance, Ohio

Channel Master Corp.—see Antennas
Cornell Dubilier—see Antennas

Towers and Masts

Manufacturers of towers and
other antenna supports have been
placing emphasis on serviceability
more than ever before. Recent in-
novations include a telescoping tri-
angular tower with a built-in winch.
This tower can be raised or lowered
at will to service antennas or mast-
mounted preamplifiers. Self-support-
ing towers and pipe masts have been
improved by new anti-corrosive fin-
ishes which extend their life by sev-
eral years.

In addition to the suppliers listed
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REVIEW

What’s available
for antenna installation
and replacement.

Tevco Insulated Wire—108 E. Prospect,
Burbank, Calif.

Lightning Arresters

A necessary part of any outdoor
antenna installation, the lightning
arrester is available in a variety of
styles. The National Electrical Code
states that each conductor of a lead-
in from an outdoor antenna shall be

below, a number of antenna manu-
facturers offer towers and masts to
go with their own units.
E-Z Way Towers, Inc.—5901 E. Broad-
way, Tampa 5, Fla.
Rohn Mfg. Co.—6718 W. Plank Rd.,
Peoria, 1ll.
Spaulding Products Co.—550 W. Barner
St., Frankfort, Ind.

Installation Accessories

Antenna installations are only as
dependable as the materials used in
them. For this reason, manufac-
turers have been stressing greater
strength, longer life, and greater ease
of installation for their hardware
and installation devices. Some offer
kits designed to include, at nominal
cost, all the materials needed for a
normal installation.

Installation Kits

Lance Antenna Mfg. Co.—see Antennas
Parker Metal Goods—

see Installation Kits
Saxton Products—

see Installation Kits

Installation Hardware

Channel Master—see Antennas
Clear Beam Antenna Corp.—
see Antennas
Finney Co.—see Antennas
G-C Electronics—see Antennas
Hy-Gain Antenna Products—
see Antennas
iE Mfg.—see Antennas
JFD Electronics—see Antennas
Lance Antenna Mfg. Co.—see Antennas
Parker Metal Goods—
see Installation Kits
RMS, Inc.—see Antennas
Rohn Mfg. Co.—see Towers & Masts
Saxton Products—see Installation Kits
South River Metal Products Inc.—
South River, N. J.
Technical Appliance Corp.—
see Antennas

provided with a lightning arrester
which has been approved by Under-
writers Laboratories.

Amphenol-Borg—1830 S. 54th Ave,,
Chicago 50, IIl.
Channel Master Corp.—see Antennas
Consolidated Wire—see Guy Wire
Cornell Dubilier Electric—see Antennas
Ercona Corp.—16 W. 46th St.,
New York, N. Y.
Finney Co.—see Antennas
G-C Electronics—see Antennas
iE Mfg.—see Antennas
JFD Electronics—see Antennas
Parker Metal Goods—
see Installation Kits
RMS, Inc.—see Antennas
Rego Insulated Wire Co.—830 Monroe
St., Hoboken, N. J.
Saxton Products—see Installation Kits
Tenna Mfg. Co.—see Antennas
Technical Appliance Corp.—
see Antennas
Winegard Co.—see Antennas

Channel Master—see Antennas

Clear Beam—see Antennas

Columbia Wire and Supply Co0.—2850
Irving Park Road, Chicago 18, Il

Finney Co.—see Antennas

G-C Electronics—see Antennas

Hy-Gain Antenna Products—
see Antennas

iE Mfg.—see Anrennas

International Wire and Cable Co.—
1665 N. Milwaukee, Chicago 47, 1ll.

IFD Electronics—see Antennas

Lance Antenna Mfg. Co.—see Antennas

Parker Metal Goods—85 Prescott St.,
Worcester, Mass.

Saxton Products—4320 Park Ave.,
New York 57, N. Y.

Technical Appliance Corp.—
see Antennas

Trio Mfg. Co.—see Antennas

Winegard Co.—see Antennas

Guy Wire

Channel Master—see Antennas

Clear Beam Antenna Corp.—
see Antennas

Columbia Wire and Supply Co.—
see Installation Kits

Consolidated Wire Co.—1635 S. Clin-
ton, Chicago, 1ll.

Finney Co.—see Antennas

G-C Electronics—see Antennas

IE Mfg.—see Antennas

International Wire & Cable Co.—
see Installation Kits

JFD Electronics—see Antennas

Tenna Mfg. Co.—see Antennas

Rohn Mfg. Co.—see Towers & Masts

RMS. Inc.—see Antennas

Trio Mfg. Co.—see Antennas

Wire and Cable

Flat 300-ohm line is as popular
as ever, and is available in a num-
ber of grades and packaging ar-
rangements. It can now be pur-
chased in quantities ranging from
25’ hanks to 1000’ rolls. Improved
plastics have made it possible to
create products which outlast older
types by far, and offer fewer losses.
Transistorized antennas and mast-
mounted preamps have caused more
widespread use of 72-ohm lead-in
systems, and as a result, a lot of
RG-59/U and RG-11/U cable is be-
ing used. Educational TV and mas-
ter - distribution systems have also
done their bit to expand the coaxial-
cable market.
Alpha Wire Corp.—200 Varick St.,
New York 14, N. Y.

Belden Mfg. Co.—415 S. Kilpatrick,
Chicago 44, 111

Calcon Mfg. Co., Inc—100 Oakland,
Washington, Pa.

Columbia Wire & Supply Co.
see Installation Kits

Consolidated Wire Co.—see Guy Wire

Jersey Specialty Co.—Burgess Pl.,
Wayne, N. ].

Rego Insulated Wire Co.—

830 Monroe St., Hoboken, N. J.
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Distribution Accessories

One area where many improve-
ments have been made recently is
that of indoor distribution acces-
sories. In the old days, a lead-in
wire was run through a hole in a
wall and attached to a set. Now, we
have items such as amplified multi-
set Couplers, neat two-set Couplers
and splitters, and attractive wall
plates and plugs so that the set can
be moved conveniently from room
to room. In 72-ohm systems, cable
tap-ofts and outlet boxes allow a
much more attractive system than a
cable which just drapes from set to
set.

Antronic Corp.—2712 W. Montrose

Ave,, Chicago 18, Il

Blonder-Tongue Labs—9 Alling St.,

Newark 2, N. I.
Channel Master Corp.—see Antennas
Clear Beam Antenna Corp.—
see Antennas
G-C Electronics—see Antennas
Jerrold Electronics—see Preamps
& Converters
Mosley Electronics, Inc.—4610 N.
Lindbergh, Bridgeton, Mo.
RMS, Inc.—see Antennas
Rego Insulated Wire Co.—
see Lead-In Wire & Cable

Saxton Products—see Installation Kits

Walsco Electronics Mfg. Co.—

100 W. Green St., Rockford, 1lI.
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SPECIAL

REGENERATION caused by a defective nega-
tive-feedback loop is indicated if B4 current to
the output stage decreases when the feedback
line is disconnected. Check the complete feed-
back loop for wrong component values or stray-
capacitance etfects which could be shifting the
phase of the feedback, and thus changing it from
degenerative to regenerative
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CROSSOVER AND NOTCH DISTORTION are revealed by scoping the
amplifier output. The audio oscillator is tuned to approximately 3000 cps and
adjusted for maximum power output across R. Crossover distortion, which
indicates excessive bias on push-pull output tubes, shows up as a bend which
is svmmetrical above and below the zero-volt line on the scope screen. On
the other hand, notch distortion (caused by the leakage reactance in the out-
put transtormer resonating with the stray capacitance in the primary circuit)
occurs only on the negative half-cycle of the waveform.

(Note: Resistor R, substituted for the speaker system, should have a value
equal to the over-all speaker impedance.)

PEAK-OVERLOAD testing evaluates an amplifier’s ability to re-
produce transient, high-ainplitude pulses without distortion. The
generator must furnish asymmetrical square waves (pulses), and
should be tuned to a frequency high enough to produce difter-
entiation of pulse tips in the input waveform. When the gener-
ator is adjusted to provide 50% greater peak voltage across the
load than for rated power output, the amplifier input and out-
put waveshapes should be identical.

DAMPING FACTOR can be calculated by comparing the out

[<=F \'! put voltage under no-load conditions with that measured under
i normal load. The signal from the oscillator Cusually at 60 cps)
_'-.1:-_1.':::511. is kept low in amplitude, in order to protect the circuit while

the load resistor is not being used. This component is a 15-
watt, wire-wound variable resistor, set to the nominal load value.
The damping factor equals the full-load voltage divided bv the
difference between the no-load and the tull-load voltages

55
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Finding the cause of distorted output from a high-fidelity audio amplifier is one of the
most exacting jobs in electronics servicing. Since the performance standards of the equipment
are exceptionally high, not even slight defects are likely to be tolerated by the user; further-
more, the possible causes of distortion are almost innumerable.

The “detective work” involved in catching these villians demands an extra measure of
analytical skill, as well as competence in using several specialized test instruments. To do a
thorough job, the technician needs to develop the ability to distinguish between various forms
of distortion, and should also know how to improvise test set-ups to check his suspicions of
trouble. Although voltage and resistance checks are of some benefit in finally pinpointing dis-
tortion troubles, these measurements alone do not usually provide adequate information.
Some additional help can be obtained with special instruments (particularly harmonic-distor-
tion and intermodulation analyzers), but these still do not always supply the answers.

The illustrations on these pages (based on the Howard W. Sams book, “101 Ways to Use
Your Audio Test Equipment,” by Robert G. Middleton) demonstrate several tests which ad-
vanced audio technicians find useful. Items of equipment required include: audio VIVM, DC
milliammeter, audio oscillator, oscilloscope, and square-wave generator, plus load resistors.

h— ke —_—

AMPLIFIER

AUDIO OSCILLATOR o

UTPUT & INPUT o o

1O 6

PARASITIC OSCILLATION

SINE WAVE

PARASITIC OSCILI ATION, “rattle” in the
sound. shows up as “bulging” spots in a scope trace. Waveforms
are checked with the oscillator tuned to low, medium, and high
frequencies, and at several levels of output power Cup to muxi-
mum rated output). If parasitic oscillation appears under any
eonditions, it can usually be eliminated by connecting 50- to
500-ohm resistors in scries with the tube-electrode leads in the
circuit where the oscillation is occurring.

which causes

] o AMPLIFIER A a
TPty 9 o
o
< AMPLIFIER B R
o

L {
B

AMPLITUDE NONLINEARITY, or distortion that varies with
the output level, can be detected with this test setup. Starting
at a very low amplitude level, a 400-cps output from the oscil-
lator is graduallv increased in equal steps until maximum rated
power is reached: at cach step, the voltage ratio between the am-
phfier input and amplifier output is recorded. If the amplifier is
frec from amplitude distortion, this ratio will remain constant
during the entire scries of tests.

AUDIO OSCHLATOR

AMPLIFER

OUTPUT

INPUT

FUTED
SRALL AT =Y .\I.\:rl..,_.lr__-.,
TUTRUT TH———

‘ SIPL

A

—

PIASE INVERTERS can be checked for distortion or unbal-
ance by observing waveforms at points numbered 1 othrough 4.
The sine-wave gencrator is adjusted to produce maximum rated
output trom the amplifier. The resulting waveform should be a
good sine wave at all audio frequencies, and peak-to-peak volt-
ages at all four test points should be practically the same. 1If
distortion or unequal amplitudes are noted, components in the
phase-inverter circuit should be meticulously checked.

CROSS TALK between
measured by checking the frequencey response of
amplifier A with the meter connected to the out-
put of this amplifier, and then repeating the

stereo  amplifiers s

procedure with the meter at the output of ampli-

The db  difference between the owo

fher B.
VI'VAL readings at the frequency of maximum
s 1 p

v:em cross talk is termed the cross-talk figure. Results
o © should be checked by repeating the test with the

audio oscillator connected to the input of am-
plifier B. and seeing if the cross-talk fgure is the
same in both directions.

POWER-SUPPLY REGULATTON is a factor in amplitude non-
linecarity; if B4 voltage falls when current drain increases, am-
plitier tubes will receive insuthcient voltage at high power levels.
In this test, the load on the supply is alternately increased and
decreased by applving a 20-cps square wave to the amplifier. In
poorly-regulated supplies, B- will fluctuate, producing a distorted
square-wave pattern on the scope. The poorer the regulation,
the higher the waveform amplitude.
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AANTIENINAS FOX

There’s a type to overcome any reception problem .

The FM service complaints are
beginning to roll in! Not that a
new strain of “‘electronic virus™ has
infected FM sets throughout the
land . . . No, these complaints
stem from FM listeners who have
heard about the new FM stereo
broadcasts and have added adapt-
ers or converters to their present
equipment. As a result, what was
once a respectably quiet, noise-free
system begins to hiss and crackle,
justifiably causing the unsuspecting
customer to wonder if FM stereo
is all it's cracked up to be.

There are two fundamental rea-
sons why FM stereo reception may
be poor where monophonic per-
formance has been very satisfac-
tory. By far the more important
of these has to do with signal
strength. FM stations radiate the
same amount of total power on
both mono and stereo transmis-
sions. However, the stereo subcar-
rier is amplitude-modulated and
occupies a portion of the spectrum

; 72 0HM
. —COAXIAL

CAELE

i

o H4E
VFEED) = mel

TG EM ANTEMNA TERMINALS
I USE BALUN IF RECEIVER
HAS Z00-0HM INPUT

Fig. 1. Half-wave dipole with 72-ohm
impedance, simplest FM antenna type.
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Table I-Length Of
Half-Wave Dipole

DESIRED IERGTH  (FT)
FREQUEKCY | ircl {TOTAL 2 SIDES)
2k 5.32
aw £
¥ 1]
L4 5,0L
Ll 508
Lk 3.0
L0 4.9
L] 4.73
Ha 4.4
AT 4.83
Tk = 4.74
4% 475
by == 4. b8
1oz d.63
2 4,51
HUE] 485
Lot 4.50
Lés 2.4y
] 4.88
r 4,18
laa - — 4.34
where signal-to-noise ratios are

especially low. As a result, the
subcarrier would have to be trans-
mitted at much greater power to
achieve quieting conditions equal
to that of monophonic FM trans-
mission. This means that if 10
microvolts of monophonic signal
was formerly enough to provide
satisfactory receiver performance.
as much as 100 microvolts of
stereo signal may be needed to give
equally satisfactory results.

The second factor contributing
to customer complaints about FM
stereo has to do with the nature of
the composite stereo signal. As
you probably know, a 19-kc¢ pilot
carrier, having a relatively low am-
plitude compared to the rest of the
signal (10% of full modulation),
rides along with the audio infor-
mation. This pilot carrier is used
to “lock in” the local 19-kc¢ or 38-
kc oscillator in the receiver or
converter.

FiM

. . by Leonard Feldman

If signal strength is low—so low
that full limiting is not achieved in
the receiver—the pilot carrier may
be lost altogether, or be otherwise
unable to positively and accurately
lock or synchronize the local oscil-
lator. In such cases. a motorboat-
ing sound may be heard, stereo
separation may fade or wander,
and the stereo portion of the signal
may be noticeably distorted.

Speaking of distortion, one of
the least recognized but most of-
fending causes for this condition is
an effect which. until now, was
primarily assoctated with TV. In
television parlance, we call it
“ghosting;” in FM it's called “mul-
tipath.” You can readily see that
if a certain pulse of 19-kc pilot
carrier is supposed to lock in with
a specific group of similar sine
waves in the stereo subcarrier sig-
nal (38 kc)—and its echo locks
in instead — the phase and fre-
quency stability required for good

DIPOLE ANTENNA

MAX. / MAX.
SIGNAL — ~— SIGNAL
RECEPTION RECEPTION
no |
SIGNAL GAIN

Fig. 2. Directional response of a sim-
ple half-wave dipole type of antenna.
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stereo reception will be affected.

Most FM tuners and receivers
should operate satisfactorily on
stereo, with an appropriate adapter
which has been properly installed.
When they don't, chances arc they
simply aren’t being fed a good,
clean RF signal. The answer—an
antenna installation to suit the par-
ticular situation.

Since FM stereo is still fairly
new, you're likely to run into cus-
tomer resistance. “Why do I sud-
denly need an outdoor antenna for
stereo, when all I needed before
was this two feet of wire hanging
behind the set?” To help convince
him, you might show him this ar-
ticle. If this isn’t enough, you can
quote from the FCC order which
authorized FM-stereo broadcasting.

“. . . Also, System 4-4A (the
system finally adopted), in com-
mon with other multiplex systems,
will not provide an FM stereo-
phonic service area which is co-
extensive with the service area
available to monophonic listeners.
Accordingly, acceptable mono-
phonic reception of a given station
will not, per se, insure acceptable
stereophonic reception.”

The City Dweller

Once you’'ve passed the selling
hurdle, you must carefully decide
what type of antenna will best do
the job. If the customer’s location
is not too far removed from the
station site, the simple half-wave
dipole shown in Fig. | may be
enough to do the trick. Since the
FM band extends from 88 to 108
mc, most FM antenna manufac-
turcrs choose a length which is
resonant at about 98 mc, the mid-
dle of the band. The total length
is nearly five feet (half for each
leg of the dipole), if you care to
make one yourself. For best re-
sults, a 72-ohm coaxial lead-in
should be employed for proper
matching to the impedance of the
dipole. For critical areas where
every last db is important, antenna
length should be cut precisely to
the frequency of the desired sta-
tion, according to Table 1.

FM antennas require careful at-
tention to orientation—in fact, just
as much as you would devote to a
TV antenna. The directional re-
sponse of a simple dipole is shown

31 300-0HM
= TWIN-LEAD
£

Fig. 3. Folded dipole has higher di-
rectivity, impedance than simple type.

in Fig. 2. You can see that signals
are best received from either of
the two broadside directions and
most poorly received at the dipole
ends. Orientation should be per-
formed while actually listening to a
stereo broadcast, as signal strength
alone is not the only criterion.
Often. a slight offset from the opti-
mum-signal position will result in
reduced distortion because of a
reduction in the multipath effects
discussed earlier.

An Improved Dipole

Fig. 3 depicts an antenna type
with which you should be familiar,
for it is one of the basic elements
in many TV installations. A folded
dipole can be described as two
dipole antennas connected in par-
allel, the two dipoles being sepa-
rated by about 3”. The bi-direc-
tional and unidirectional charac-
teristics of the folded dipole are
similar to those of its simple-dipole
counterparts; however, directivity
is somewhat sharper, and this, of
course, results in greater gain. In
addition, the higher impedance of
the folded dipole permits making a
direct connection to a standard
300-ohm FM-receiver input.

The Near-Suburbanite

This sterec customer, concerned
primarily with receiving all stations

180°

270

Fig. 5. Directional response of dipole
antenna when one reflector is added.
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Fig. 4. Adding a reflector element in-
creases effective gain in one direction.

from one general direction, will do
somewhat better with the type of
antenna shown in Fig. 4—a half-
wave folded dipole with reflector.
The action of the reflector is two-
fold. First, because of its relative
position, it reinforces signals reach-
ing the dipole section. Second, it
cuts down reception of signals ar-
riving from the rear. The signal
voltage developed by this antenna
is about 5 db greater than that de-
veloped from a dipole alone—in
marginal cases, enough to make
the difference between ‘“barely ac-
ceptable” and *“fully acceptable”
stereo reception. The response char-
acteristic of this type of antenna is
shown in Fig. 5.

For More Stations

The antenna type shown in Fig.
6 is recommended when stations
are to be received from widely sep-
arated directions. This unit, known
as a cross-dipole (or turnstile) an-
tenna, consists basically of two
folded dipoles at right angles to
each other, interconnected by a
piece of 300-ohm transmission line
one-quarter wavelength long. Other
designs utilize simple dipoles fol-
lowing the same mechanical ar-
rangement.

For FM stereo reception, such
antennas are successful only under
ideal circumstances; while they

Fig. 6. Cross-dipole antenna is able
to receive signals from all directions.
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have an advantage in providing
multidirectional reception, they will
more than likely intensify any mul-
tipath effects which may be present.

Ovut-of-Towner

A conical array, illustrated in
Fig. 7, consists of two or three
dipoles, with one or more sets of
reflecting elements. Use of differ-
ent dipole lengths (the center ele-
ments usually shorter than the
others) tends to broaden frequency
response. Also, the dipole elements
are angled forward about 10°,
which increases directivity. Thus, a

conical antenna system is ideally
suited for outlying districts where
several stations are to be received
from the same general direction
but at diverse frequencies across
the FM band. For added gain, a
stacked conical array may be util-
ized.

‘Way Out

An example of the so-called
yagi antenna, a high-gain type use-
ful for fringe-area reception, is
shown in Fig. 8. This particular
array uses two folded dipoles, one
rear reflector, and three directors;

SAVE

CUSTOMERS

MAKE

MONEY

FAMOUS

DELUXE

THE INDUSTRY'S STANDARD

Most Widely Used Today
by Professional Servicemen

For Black & White and Color Testen |
“Most valuable and useful” . . _“Wouldn’t be N
without it” . .. “Pays for itself over and over ~TESTS AND REJUVENATES
again’’ .. .servicemen say. Quickly checks all picture tubes at

and corrects television picture tube troubles
in a few minutes right in the home with-

correct filament voltage
from 1 to 12 volts

out removing tube from set. Gives new life

to weak or inoperative tubes. Checks for
leakage, shorts, open circuits and emission.
Removes inter-element shorts and leakage.
Repairs open circuits and low emission. Re-
stores emission and brightness. Life Test
checks gas content and predicts remaining
useful life of picture tube. Makes new tube
sales easier. Completely self-contained. Rich
leatherette-covered carry-case. Net, $7 495

TESTS AND REJUVENATES
110° tubes and the
new 19” and 23" tubes

TESTS AND REJUVENATES

color picture tubes.
Checks each gun of
color tube separately

Subscribe to

UP-DATE YOUR B&K CRT WITH THESE ACCESSORIES
Model C40 Adaptor. For use with previous Maodels 200 and 350

Now CRT's—to tesl and rejuvenate TV color picture tubes and 6.3 volt

Picture Tube
Information
Sarvice

1107 picture tubaes,

Sae Your BEK
Distributor,
or Write for

Cataleg AF20-R
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MNet, $9.95

Model CR48 Adapler. For use with previous Models 430 and 350
CRT's—to test and rejuvenate 110° picture tubes with 2.34,
2,68, and &4 volt hilamants

Met, $4.95

/By

‘

EaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

TEOT W. BELLE PLAINE AVE .« CHICAGO 13, ILL.

Conoda: Atlos Radie Corp., 5 Wingald, Tarento 19, Ont,

Export: Empire Exparters, 277 Broadway, N.Y. 7, U.5.4,

Fig. 7. Conical antenna has broad fre-
quency response and fair directivity.
however, there are many varia-
tions in design. All provide con-
siderably more gain than the types
previously described and have very
narrow directivity patterns. Some
are designed for maximum response
to a specific narrow band of fre-
quencies, but most of them are
planned to provide fairly flat re-
sponse over the entire FM band.

The yagi antenna, because of its
narrow directivity, is ideally suited
for eliminating multipath problems.
In cases where signals must be re-
ceived from more than one direc-
tion, however, it may be necessary
to install two yagis, or perhaps
even a rotator, whichever seems
most suitable for the particular
situation.

There are, by latest count, some
17 million FM receivers in this
country. Only a small fraction of
these are equipped to receive FM
stereo. As more and more sta-
tions begin transmitting “two-chan-
nel sound,” you may be certain
that thousands and ultimately mil-
lions of FM listeners will attempt
to convert their existing equipment.
Many are sure to be disappointed
at first, and you can often come to
their rescue by installing a suitable
antenna system. A

ED. NOTE: The article “Antenna and
Accessories Review” in this issue contains
a guide to the manufacturers of various
TV-FM antennas, including many for FM
stereo.

TO
STATION

Fig. 8. This array is typical of high-
gain yagi types for fringe reception.




NewTransistor raoio ANALYST

makes it Easy and Profitable to Service all Transistor Radios

ki
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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 ldcal 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 AP20-R

T,
TRANSISTOR RADIO ANALYS 7
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TRANSISTOR RADIO ANALYST

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

Complete Transistor Radio
Service ShopinOne Instrument
Signal-Generator, Power Supply, Milliam-
meter, VTVM, Battery Tester, Ohmmeier,

and Both In-Circuit and Out-of-Circuit
Transistor Tester—All in One

Also Speeds Servicing of Tube-Type Radios

AUDIO
outpuT

AUDIO
DRIVER

AUDIO

OUTPUT

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, $9995

BaK MANUFACTURING CO.
Division of Dynascan Corporation
1801 W. BELLE PLAINE AVE. +« CHICAGO 13, ILL.

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadway, N.Y. 7, US.A.
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QUICKER SERVICING
by Len Bucrl_gwolfer

1/ " J

Repairing the “lowly” AC/DC
table-model radio — ungraciously
dubbed the superhet — is the most
dependable sideline of well or-
ganized service shops, and repre-
sents an income not to be ignored.
On the other hand, all is not so
simple that the matter can be easily

“dismissed. Many servicemen, how-
ever competent they may be at TV
repairs, have failed to develop a
quick logical approach to servicing
these small “enigmas.” This article
is devoted to describing how super-
hets can be repaired profitably.

The techniques described here
were developed during many years’
experience with “flat-fee” radio re-
pair. No matter how high the stack
of ailing superhets became, the pay
rate remained in the vicinity of $2
per cure—whether the repair was a
fast squirt of solvent in a noisy vol-
ume control or a lengthy session
with an intermittent. Needless to
say. speed was the key to survival.

The system boils down to this:
Subject a circuit to a fast series of
easily performed checks which will
isolate the defective stage or pos-
sibly even a single component.
“Nothing new here,” you may think;
but there is—the nature of these
tests. They are characterized by
their basic simplicity and a mini-
mum use of special bench facilities.

As many possible avenues exist

P

ﬂm&

Fig. 1.

Quick test for power switch.
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for troubleshooting a superhet as
there are servicemen, but the most-
favored approach is a general path
from the power supply to the audio
section, and on to the IF and RF
stages. Several symptoms can be
serviced by shorter routes; many of
these shortcuts are listed in the
troubleshooting chart accompany-
ing this article.

Dead Set

First, let’s assume that you’re con-
fronted by a totally dead set. Since
tube failures cause a major per-
centage of troubles, the tubes are
checked at the very start. After this,
the set is placed on the bench with
the chassis removed from the cab-
inet.

Power Section

If the tubes will not light when
supplied with AC power, the switch
may be at fault. A fast method for
detecting this is to short across the
two switch contacts on the back of
the volume control with the shank
of a metal screwdriver, as illustrated
in Fig. 1. If the tubes light, the de-
fect is obvious; if not, the line cord
is the next suspect. Grasp it three
or four inches from the plug and
gently wiggle it in every direction.

Beyond these steps, a conven-
tional ohmmeter test is in order;
the probes across the prongs of the
AC plug (power switch closed)
should indicate resistance ranging
up to a few hundred ohms. If the
initial test reveals an open circuit,
one probe can be left at one side
of the plug (point A in Fig. 2)
while the other is moved consecu-
tively through points 1 to 8 in the
filament-circuit path. In this ex-
ample, a break in the line is pin-
pointed by a continuity reading at
point 4, with no continuity read-
ing at point 5.

The next step is to make a quick
scarch for obvious signs like char-
red components, the giveaway

www americanradiohistorv com
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Fig. 2.
will  locate

Step-by-step ohmmeter tests
filament-string defects.

sounds of sizzling or frying, or the
tell-tale odor of a burnt resistor. If
nothing provokes suspicion, listen
carefully to the speaker; hold your
ear close and listen for the soft
hum which arises from 60-cps rip-
ple in the power supply. If it is
present, this is fair evidence that
the power supply is operating, as
well as at least a part of the audio
section. It also proves that the
audio output transformer and
speaker voice coil are functioning.

An unusual amount of hum
(with volume control turned down)
is a good indication of rectifier or
filter trouble—usually the latter. A
quick test by brideging with a good
electrolytic will tell for sure. Many
shops have a filter capacitor, with
clips attached, on hand for just
this purpose.

Audio Stages

A quick, conclusive check of
the audio section can be made at
the volume control by inducing
hum at the “high” end as shown
in Fig. 3. Although the metal tip
of a screwdriver is sometimes used,
a more dependable probe can be

HOLD
“THIS TND
— TEST CAZKRCITOR
AL A

Fig. 3. Using
for isolating

ALDID DETRUT

capacitor
faults.

'test-probe’’
audio - circuit



MaLLorY

Tips for Technicians

Distributor Division, P. R. Mallory & Co. Inc.
P. O. Box 1558, Indianapolis 6, Indiana

Why some filter capacitors develop hum...
and some don'’t

Aluminum electrolytic capaci-
tors are widely used as filters in
DC Power Supplies. This is be-
cause of their large capacitance
in relatively small size. All in
all, they do an efficient job of
reducing ripple (hum) to ac-
ceptable levels. N

However, all electrolytic capacitors are
not alike. This is often why some types
seem to allow hum to rise to objectionable levels more
quickly than do others. In order to understand why, we
must investigate actual construction methods.

As you know, electrolytics are basically made by depositing
a film of aluminum oxide on aluminum foil to form the
positive anode. The oxide is the dielectric. A semi-liquid
electrolyte surrounds the anode and is actually the negative
cathode. In order to connect this semi-liquid cathode to a
terminal, a second piece of aluminum foil is used. This is
often called the cathode, but it is not. It is actually only
the cathodic connection. (The preceding describes a ‘‘polar-
ized” electrolytic capacitor.)

When high ripple currents are applied to polarized electro-
lytics, a thin oxide film forms on the so-called “‘cathode’.
It begins to assume the characteristics of a second anode.
This in turn, has the same effect as placing two capacitors
in series. Consequently, overall capacitance is reduced.
Inevitably hum increases.

This action is especially noticeable in electrolytics which use
plain foil as the “‘cathode”. This is simply because the oxide
builds up over a relatively small area.

Mallory avoids this problem by etching the “‘cathode’ on
electrolytics. As a result, oxide build-up is spread over a
vastly increased area. Therefore, ripple currents are main-
tained at very low levels for very long time periods.

Of course etched “‘cathodes’ cost a lot more to make. But
you get them from Mallory at no extra cost. There’s much
more to the Mallory capacitor story, but we’ll leave that
to another TIP.

Meanwhile, see your local Franchised Mallory Distributor
for capacitors, resistors, controls, switches, semiconductors,
and batteries. In fact, he’s the man to see for all of your
electronic component requirements.
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A Sylvania exclusive from your participating Distributor

Big news for dealers who appreciate Sylvania quality
and what it means to bigger service profits. Now ycu
can profit and save at the same time through the many
Distributors participating in Sylvania's. big receiving
tube stamp plan.

Start saving America’s most valuable stamps for the

things you and your family have been meaning to buy.
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made from a .1 mfd 600-volt ca-
pacitor.

To make this test, turn the vol-
ume control fully clockwise and
touch one lead of the capacitor to
each of the three lugs of the con-
trol, while holding the other lead
between your fingers. A loud hum
should be heard in the speaker
when the capacitor lead contacts
either of the two ungrounded lugs
—the quiet one is the ground
return.

RF and IF Circuits

If the power supply and audio
stages are okay, you can continue

with further tests, still using the .1-
mfd capacitor as a probe. With it,
you can short, shock and otherwise
disturb signal circuits, while run-
ning no risk of burning any com-
ponents due to DC overload.
Specifically, the IF and RF
stages should be subjected to what
could be termed the ‘“click™ test.
One lead of the capacitor is touched
to the control grids of each of
these tubes (see Fig. 4) with the
volume full up. A click should be
heard in the speaker; failure to
hear it singles out the stage for
closer inspection. As suggested by
the schematic in Fig. 4, the process

TEST
o &

Pag:k up your

and mail them
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troubles . . .

CASTLE TV TUNER SERVICE CENTER

. do you have the time to fool around drlllmg, YL
. trying to make a “Universal”

Iy
replacement tuner fit in place of the original? sty 995”%?
-
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i

sawmg, filing .

. do you have all the expensive instruments and =4
equlpment to complete the alignment so essential ot
after each tuner repair or replacement?

.. can you spare the time repairing and adjusting
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your own TV tuners and can you charge enough L T 2, [ .

to justify the time spent? » VHF TUNERS ;
A Castle Overhaul eliminates every one of these problems. v, UHF TUNERS, e
Castle replaces all defective parts, (tubes and = U GDMBIHATIOPT .

major parts are extra at net prices) and then
aligns your tuner to the exact, original specifi-

cations.

Simply send us your defective tuner complete; in-
clude tubes, shield cover and any damaged parts i

with model number and complaint

Send for FREE Mailing Kit and complete details.

CASTLE...

1l
! ¥UV combinatinn, tuner v,
~ 'must be ot one piete con-
| struction. Separate UHF
and WHF tuners with cord,
or gear drives must be dis-
. mantlnd and the defective =
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W
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TV Tuner Dwerhauling

Fig. 4. "Click"” test is efficient way
to pinpoint trouble in RF-IF section.

should follow a logical order—f{rom
IF to RF. It starts at the input to
the detector and ends at the oscil-
lator grid of the converter tube.

Though the click test can reveal
that each stage is capable of pass-
ing a signal. it gives no clue to the
condition of the local oscillator.
The first sign of a disabled oscil-
lator: No stations are received, but
sometimes the hiss and crackle of
atmospherics will be audible
(though much weaker than usual).
In some cases of trouble—usually
those caused by a defective oscil-
lator coil—the click test will shock
the oscillator into temporary oper-
ation.

Determining for sure whether
the local oscillator is functioning
takes very little time. Two quick
methods are commonly used. In
the first, a nearby set is tuned to
approximately 1400 kc. The set in
cuestion is then dialed from the
low to the high end of the broad-
cast band. If the oscillator is work-
ing, a whistle will be heard in the
nearby set as the tuning dial passes
through approximately 1000 kec.

The second method of verifying
oscillator action is by measuring
the bias developed at the grid of
the oscillator tube (point E in Fig.
4), preferably with a VTVM. This
voltage should be from -3 to —10
volts DC, depending on the tube
being used.

Other Tests

The steps just described deal
principally with a dead set. Other
symptoms—Ilike squeals or distor-
tion — can also be localized with
the aid of the .l1-mfd capacitor.
In the case of self-oscillation

TV TUNER SERVICE,

CHECK MAP FOR THE ' 5701 N. WESTERN AVE., CHICAGO 43, ILLINOIS
CASTLE CENTER 6535, PALISADE AVE., CLIFFSIDE PARK, NEW JERSEY
SERVING YOU

INC. . .
(squeals), one capacitor lead is

touched to the radio chassis (or
other B— point) while the free end
is used as a probe on successive

f % IN CANADA: 136 MAIN ST, TORONTO 13, ONTARIO
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brings you the total line of TV and FM electronic Why settle for less? Rely on JFD, the Antenna America
antennas and antenna amplifiers that is ahead in  knows best—and profit best!
models, ahead in features, ahead in sell.

 ASSURE MAXIMUM GAIN AND HIGHEST SIGNAL-TO-NOISE RATIO—IN BLACK

up to 150 AND WHITE OR COLOR Super-gain PADT transistor circuit delivers up to

mile range 13 dp gain on low-band, and 15 db gain on high band. . . exclusive direct-

; te-terminal mounting—the point of highest S/N ratio...a few of many

— reasons why you get more clean useable gain with Transis-tennas. Only

esﬂ(i JFD provides you with the broadest selection of electronic Transis-tenna

systems—15 models—for every location and budget. Priced from $39.95

/ ta $76.95, retail (antenna, amplifier and power supply included). Each
antenna gleamingly AAA* gold bond alodized.

No. TNT1111G-AC $76.95, list No. TNT520G-AC $66.95, list sattractive, Anti-corrosive, Alodine-treated
100 MILE YAGI-SHARP RECEPTION 200 MILE DEEP-FRINGE
FROM EVERY DIRECTION— HIGH FIDELITY RECEPTION
WITHOUT A ROTATOR! N JFD

HIGH FIDELITY FM STEREQ RECEPTION STARTS WITH A JFD FM STEREO-
ENGINEERED ANTENNA. Whether you select an ultra-powerful JFD FM
Stereo transistorized Transis-tenna or one of the 8§ other guality-built
JFD FM antenna kits, you step up to bright new profit opportunities in
the growing FM market. You also get the extra sales boost of knowing
that each JFD FM antenna is designed to overcome the power loss and
range limitations of multiplexed FM stereo. .. receive distant stations
crisply and clearly ... add high fidelity quality to even budget-priced
FM systems. Each antenna in lustrous AAA* gold bond alodized aluminum,

*Attractive, Anti-corrosive, Alodine-treated

FM Stereo-Cone Transis-tenna FM Stereo Yagi Transis-tenna
No. TNTFM175G-AC  $47.95, list No. TNTFM350G-AC  $54.95, list

JFD

THE ONLY ““ADD-ON” TV/FM ANTENNA AMPLIFIER THAT MOUNTS ON EVERY TV ANTENNA AT THE RIGHT
PLACE—DIRECTLY ON ANTENNA TERMINALS—THE POINT OF HIGHEST SIGNAL-TO-NOISE RATIO.
Only the JFD Transis-tenna mounts directly on the terminals of any antenna, regardless of its design—for
g ‘ maximum signal transfer Exclusive PADT transistor circuitry provides superior gain—up to 18 db on low,
! M 15 db on high band. Interference-proof circuit design rejects spurious amateur, CB, aircraft, fire, police
: and other interfering frequencies. Available with AC powered (TNT103) or battery-powered (TNT100) supply.
No. TNT103 AC-POWERED (shown above) $36.95, list

No. TNT100 BATTERY-POWERED $34.95, list
DEMONSTRATION e ?zEEB%NomLM JFD
SHUNT SWITCH g™ CONNECTION
) . % 5 |
‘ LSy (A — COMBINES AMPLIFIER AND AC-POWERED SUPPLY IN ONE HANDY UNIT that installs conveniently anywhere
g .. ADJUSTABLE in home—yet operates 1, 2, 3 or 4 sets with amplified signal power Average gain: low band, 18 db; high

No. TNT105 GAIN CONTROL band, 15 db. Adjustable gain control . . . demonstrator shunt switch . . . optional 72 or 300 ohm connectors
‘;ngg‘svflklgp ... courtesy AC outlet ... AC-powered supply. . . 4-set coupler. .. all in one compact housing.

JFD

No. TNT106FM FOR THE ULTIMATE IN FM STEREO PONER, ADD THE NEW JFD FM TRANSIS-TENNA—THE ONLY FM ANTENNA
’;g'gg;"ﬁ'i‘;” AMPLIFIER THAT MOUNTS DIRECTLY ON THE TERMINALS GF ANY FM ANTENNA.

The best place for an amplifier is at the antenna terminals—and that's exactly where the JFD FM Transis-
tenna goes.. regardless of the antenna type. Increases gain of any FM antenna by 25 db Complete
ﬁ% with AC-powered supply—4 set distribution unit, 300 ohm connectors, and transistorized amplifier

\ 1
M ' THE BRAND THAT PUTS YOU 1N COMMAND OF THE MARKET

M JFD ELECTRONICS CORPORATION
6101 Sixteenth Avenue, Brooklyn 4, N Y
JFD Electronics-Southern. Inc., Oxtord, North Carolina
JFD International. 15 Moore Street, New York, N Y
JFD Canada. Ltd. 51 McCormack Street Toronto. Ontario Canada
557 Richards Street. Vancouver 2, British Columbia

MAKE JFD—THE TOTAL TV/FM ANTENNA LINE—
YOUR MAIN LINE TO PROFITS!
CALL YOUR JFD DISTRIBUTOR NOW.
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a new definition for

G-E reporter, Roland Kempton, discovers

Service-Designed capacitors

“(as Savers”. . .
that’s what John Crocker calls G-E

SERVICE-DESIGNED capacitors, because he can
fill 70% of his replacement needs with just 20 types

Here’s how John Crocker, owner of CROCKER
TELEVISION AND RADIO SERVICE, Fort
Wayne, Ind., figures the day-to-day advantages of
G-E Service-Designed capacitors:

“In these days of watching each leak in overhead,
we have calculated that G-E Service-Designed capac-
itors save us gas and time whenever we can just
reach over to the rack and pull out the capacitor
for the job. We call them gas savers. Qur edge-of-
town location means one hour of a man’s time, plus
the wear and tear on equipment, whenever we have
to rush to the distributor for an exact replacement.
Over a period of months this can run into a lot of
unnecessary expense.”’

It pays to stock G-E Service-Designed capacitors.
Save gas. Save time. Reduce costs and inventory
requirements. Speed customer service.

Get all of the facts, including the most complete
capacitor catalog and replacement guide ever pub-
lished, from your G-E capacitor distributor. Ask for
ETR-2600, or write to: General Electric Company,
Distributor Sales, Electronic Components Division,
Room 1754A, Owensboro, Kentucky.

Progress [s Ovr Most Important Product

GENERAL @D ELECTRIC

www americanradiohistorv com
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TEST

CAPACITOR
B+

Fig. 5. Curing oscillations by bridging.
control grids. The offending cir-
cuit ceases to oscillate when the
capacitor shunts the feedback sig-
nal to ground.

When the defective stage is pin-
pointed, bridging with the capacitor
is often helpful. If, for example,
an open screen bypass is respon-
sible for setting up the feedback
path. the test capacitor should stop
the squeal when its leads bridge
the defective component—see Fig.
5.

The bridging technique is pretty
much restricted to spotting open

bypass or coupling capacitors; the
Jd-mfd unit will not help if the
suspected component is shorted or
leaky. 1In the case of filter capaci-
tors, the .1-mfd value will not pro-
vide enough capuacitance to indi-
cate an open condition; an elec-
trolytic comparable to the original
filter should be tried.

Transistor Sets

How valid are these techniques
on transistorized superheterodyne
receivers? To a significant extent,
they arc useful if certain limita-
tions are recognized. Introducing
hum to a transistor audio section
with .1-mfd capacitor and fingers
is not generally too successful; the
impedances encountered are simply
too low to respond with ample
hum levels. But, the circuit-dis-
turbance (click) test can be ap-
plied, in most cases. (Sudden
transients introduced by the lead
of a capacitor might damage cer-
tain high-frequency, low-signal
transistors, but these are not gen-
erally used in broadcast receivers.)

Chart of Common Troubles
(other than tubes)

SYMPTOM CHECK

Dead set Power switch, line cord and plug, tube-'socket
contacts. Incorrect power-supply voltages.

Steady hum Defective filter capacitor, open audio-grid re-

sistor, open cathode-bypass capacitor in au-
dio output, open volume control, shorted
filter resistor.

Tunable hum

Defect in RF (converter) stage, faulty antenna
loop and ground connections, lead dress,
line-filter capacitor.

Oscillation

Microphonic tube, defect in bypass or cou-
ling capacitor, improper grid bias, faulty lead
dress, defective filter capacitor, poor wiper
contacts on tuning capacitor, incorrect align-
ment, excessive line voltage, open decoupling
capacitor.

Distorted sound

Leaky coupling capacitor, incorrect grid bias,
incorrect supply voltages, defective AVC filter
capacitor, rubbing voice coil, torn speaker
cone, oscillation (see above).

Poor sensitivily

Misalignment, poor antenna loop or ground
connections, dirty tuning capacitor, shorted
coils or IF transformers.

Intermittents

Defective paper and electrolytic capacitor,
cracked resistor, insufficient tension on tube-
socket contacts, worn volume control, short
between tuning capacitor plates, critical os-
cillation of local oscillator tube (replace), de-
fective IF coil, faulty solder joints, cracked
printed board conductors.

www americanradiohistorv com
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John Crocker says:
“This New G-E Plastic
Tool Gase Holds
Everything You
Need for Service Calls™

This original G-E Service Aid is
big enough to tote the tools you
need on service calls. Put your
tools in this case and gain space
for many more tubes in your tube
case. Large bottom compartment
measures 1514" x 734" x 4" deep.
Two compartmented, self-open-
ing trays are cantilevered to put
all tools right at your finger tips.

This durable two-color case is
made of high-impact polystyrene.
Won’t warp. Resists grease, oil,
salt water—even battery acid.
Top cover overlaps to shed water.
Over-all size: 1534” x 8" x 814",
Weight: 3 1b. 11 oz. Dealer list
price: $6.95. Ask your G-E elec-
tronics distributor for ETR-3280
or mail coupon to Chicago ware-
house address shown.

vy ra—
|
| GENERAL @B ELECTRIC |

I General Electric Company, Dept. 1754A
| 3800 N. Milwaukee Ave., Chicage 4, IIl.

| Please ship prepaid:

| ETR-3280 Plostic Tool Case, $6.95 each.

I My check or money order is enclosed for the re-
quired amount plus any sales or use tax applicoble

I
I
|
I
!
I in my area, I
!
|
I
|
!

|
| Nome
| Address
I -
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In a transistor set, the bridging
system of checking capacitors re-
quires the serviceman to stock a
few miniature electrolytic capaci-
tors, since values are important in
these sets. Care must be used that
the test unit is inserted into the cir-
cuit with correct polarity.

If it is desired to check the local
oscillator signal by using a nearby
radio, the transistor set must be
held within an inch or two of the
antenna loop of the test receiver.
Radiation from the transistor oscil-
lator is limited and might possibly
be missed at a greater distance.

Conclusion

Other shortcuts for fast servicing
of superhets are shown in the ac-
companying chart. Each is intended
to trim the time between customer
complaint and completed repair.
All the steps here take more time to
describe than to actually perform on
the bench. Once they become a part
of your standard techniques, your
service time on superhets can be
measured in minutes.

Little But Loud

An unusually small signal tracer
is contained within a fountain-pen
sized unit known as the Stethotracer.

are
Stancor

transformers \‘

An illegitimate conclusion might be drawn
from a set of strictly legitimate statistics.
An impartial independent survey made in
1962 shows that more servicemen prefer
Stancor transformers than

any other replacement line—25%, more

W%w
B

than the next most popular brand.*

Of course, this preference does not of itself
prove anything about relative quality—but
it does show that a lot of professional service-
men feel that they get more for their money
from Stancor.

And who are we to argue with them?

ELECTRONICS,

(formerly Chicago Standard Transformer Corporation)

3501 WEST ADDISON STREET .

INC.

CHICAGO 18, ILLINOIS

*According to Brand Name Survey, Chicago, Illinois, May, 1962. This survey has been made
annually since 1954—and Stancor has come out first every time.
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Manufactured by Don Bosco Elec-
tronics, Inc., the instrument is tran-
sistorized and operates from a pen-
light cell.

The Stethotracer has an audio
gain of approximately 1000 —
enough, we found, to use in almost
any stage of a transistor radio. The
signal path can be traced from the
output of the mixer all the way to
the speaker. The instrument was us-
able in the RF stage, but the audible
sound in the tiny earplug was at a
low level. Of course, for trouble-
shooting in RF and IF stages, a
demodulator tip (furnished with the
unit) must be attached.

One suggested use for the Stetho-
tracer is as a preamplifier for other
instruments, such as a scope or
VTVM. We used it in this manner
in our lab, and found we could in-
crease the sensitivity of one of our
scopes—normally 30 millivolts per
inch—to beyond 100 microvolts per
inch. If the impedance match be-
tween the tracer and our scope had
been better, we would probably
have realized an even greater in-
crease. Somewhat less favorable re-
sults were found with the VTVM,
but the impedance mismatch be-
tween the unit and our VIVM was
even greater than with the scope.

When used with the demodulator
tip, the Stethotracer served well as a
scope demodulator probe, and made
possible the measurement of modu-
lated RF signals having very low
intensity.

Priced at $29.95, the Don Bosco
Stethotracer can be a very useful
little instrument for any technician.

-




TIME . . . your most valuable asset! The people at Philco and at the Philco
Distributor nearby know this all too welll For 30 years we've made it our business
to understand your business . . . and to know your problems as well as our own.

TIME means money to you ... and the TIME saved or wasted on a service call
can mean a big difference in your eamings. To help you save TIME, we sponsor
the Philco Factory-Supervised Service Association; the industry's finest, most
complete program of technical information. Your membership in "PFSS" helps
vou service Philco products faster, easier . . . and at a greater profit. ® We
know that callbacks cost you TIME—and reputation . . . that's why we confidently
recommend the use of Philco parts, tubes and accessories. All of them have
passed the most rigorous tests of quality and performance. Products repaired
with Philco parts stay repaired. ® Yes, indeed—TIME can be Friend or Foe.
We can help you call it "Friend.”

We can sove you buying- PARTS & SERVICE OPERATIONS
time, too. Your Philco
Distributor hos a complete

selection of Philco tubes,
Philco and Universal parts, pH i I
®

capacitors, batteries and

accessories . . . for easy, Ca~ ;
A SUBSIDIARY OF W/IOMW

one-stop buying.

WANT TECHNICAL INFORMATION
TO HELP SAVE MORE TIME?

Philco Parts & Service Operations, Dept. C-8
"C" and Westmoreland Sts., Phila. 34, Pa.

Please send me the latest Free technical

information and my complimentary copy of
the Philco Service-Businessman magazine.

Name

Address.
City___

[1 Service Only

State

[] Retailer with Service Dept.




Color TV was slow in getting
started, but the number of homes
that now have color sets has be-
come quite impressive and is stead-
ily increasing. As a result, the day
is near when color-service requests
will be as frequent as black-and-
white service calls are today. The
up-to-date shop should be equipped
for servicing color TV, and the
technician should become familiar
with color servicing and its attend-
ant problems as soon as he pos-
sibly can. By preparing now, he
will have an easier time when col-
or-service demands become heavy.

If sales of color television in
your town have increased signifi-
cantly in the last year or two, you
had best start getting set up for
service; otherwise, you may be
“left behind” when the real need
arises. Gather as much informa-
tion as you can on color, and be-
gin acquiring the test equipment
you’ll need. Then when the busi-
ness starts coming in, you’ll not
be faced suddenly with a lack of
facilities or abilities. It is not dif-
ficult to learn to service color sets,
and color test equipment can be
purchased over a period of time
to spread the cost.

Your Investment In Equipment

Before purchasing test equip-
ment, you will want to consider
two important factors: what equip-
ment you will need in addition to
present items, and what charac-
teristics you should look for in the
difterent brands of equipment now
on the market. Naturally, certain
models of equipment have ad-
vantages over others, and the
prices vary accordingly.

The first question for you to
answer is: What equipment will 1
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need? The answer depends on
whether you intend to buy a com-
plete line of color test equipment
or purchase only the essential
items. Since the majority of shops
will want to stick to essentials, es-
pecially while starting out, we will
list the basic test-equipment needs
first. More elaborate equipment
will be described as we go along.
Basic Items

For servicing color television
sets thoroughly and intelligently,
a serviceman will need a degauss-
ing coil, a dot-bar-color generator,
the wusual television sweep-align-
ment instruments, a wide-band
oscilloscope, and a small assort-
ment of special tools.

The degaussing coil is important
enough to color servicing that no
shop should expect to do consis-
tent high-quality work without one.

While some servicemen have
. . MRS .

rolled their own,” this item is not
too expensive — even when pur-

chased commercially. A good de-
gaussing coil can be bought for as
little as $3.00 and up to $20.00.

The dot-bar-color generator is
probably the most expensive single
unit you will have to buy—assum-
ing, of course, yours is one of the
progressive shops which is already
equipped with a good scope and
2lignment generators. The dot gen-
erator is needed for static conver-
gence adjustments, while the ver-
tical and horizontal bars make dy-
namic convergence easier. Some
technicians prefer just the one or
the other, but the most successful
color-TV servicemen find the most
practical instrument to be one
which furnishes dots, vertical and
horizontal bars, and a crosshatch
pattern. Commercially-built gen-
erators which provide all these out-
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puts can be found ranging in price
from $100 to $300. The prices
vary because of increased stability
in some instruments, ease of con-
pection (some can be connected
directly to the antenna terminals of
the set), and quality of the out-
puts.

Included in some dot-bar gen-
erators i a color-signal output for
checking the chroma circuits in
color receivers. The color signal
will be in one of three forms: rain-
bow, keyed rainbow, or NTSC. Of
these, the plain rainbow generator
is least, expensive. However, the
keyed-rainbow generator is de-
cidedly more accurate for most
chroma-adjustment work, and is
considered by many technicians to
be sufficient for all chroma testing.
Other servicemen prefer the NTSC
color signal, since it is actually a
replica of the color-station signal,
complete with burst signal and all.
Dot-bar-keyed-rainbow  generators
can be had for up to $350, while
an NTSC generator (including dots
and bars) will cost $500 or more.

Sweep-alignment equipment
which has been used for black-
and-white TV servicing can also
be used for color; the only special
requirement is that the marker-
generator calibration be quite ac-
curate. If you don’t own a sweep
generator, it is recommended that
one be available, because IF-band-
pass alignment is much more im-
portant in color receivers than in
monochrome sets. Good align-
ment generators cost between $125
and $275, with marker generators
(unless included in the sweep gen-
erator) costing from $100 to $200
extra.

The serviceman who ‘“got by”
without a scope for television serv-



GET YOUR First

F.C.C. LICENSE

Class Commercial

IN 12 WEEKS!

Is the course proven?

A high percentage of our fulltime resident students
get their Ist class licenses within 12 weeks from the
time they start the course. Intensive FCC license
training is our specialty — not just a sideline.

Is the course complete?

The Grantham course covers all the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it does
this by TEACHING you electronics.

Is the course ‘“padded”?

The streamlined Grantham course is designed spe-
cifically to prepare you to pass certain FCC exam-
inations. All of the instruction is presented with the
FCC examinations in mind. If your main objective
is an FCC license and a thorough understanding of
basic electronics, you want a course that is right to
the point — not a course which is “padded” to extend
the length of time you're in school. The study of
higher mathematics or receiver repair work is fine if
your plans for the future include them, but they are
not necessary to obtain an FCC license.

Is it a ““coaching service”?

Some schools and individuals offer a *‘coaching
service” in FCC license preparation. The weakness
of the “coaching service” method is that it presumes
the student already has a knowledge of technical
radio. On the other hand, the Grantham course
“begins at the beginning” and progresses in logical
order from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With each
lesson, you receive an FCC type test so you can dis-
cover daily just which points you do not understand
and clear them up as you go along.

DMMUNLCATEONS COMMESSION -8
P FRALL R T L
FIRST CLASS
Weetrdd Badlalinnbess Tuiitiantie
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Is the school accredited?

Accreditation by the National Home Study Council
is your assurance of quality and high standards.
Grantham is accredited.

Is it a “memory ¢ 7 ?

No doubt you've heard rumors about “*memory
courses” and ‘“‘cram courses” offering “all the exact
FCC questions.” Ask anyone who has an FCC license
if the necessary material can be memorized. Even if
you had the exact exam questions and answers, it
would be much more difficult to memorize this
“meaningless” material than to learn to understand
the subject. Choose the school that teaches you to
thoroughly understand — choose Grantham School of
Electronics.

THE GRANTHAM FCC License Course in Com-
munications Electronics is available by COR-
RESPONDENCE or in RESIDENT classes.

For further details concerning F C.C. licenses and our training, send for our FREE booklet

Grantham Schools

408 Marion Street
Seattle 4, Wash.

(Phone: MA 2-7227)

3123 Gillham Road
Kansas City 9, Mo.

(Phone: JE 1-6320)

1505 N. Western Ave.
Los Angeles 27, Caiif.

(Phone: HO 7-7727)

821-. 19th Street, N.W.
Washington 6, D.C.

(Phone: ST 3-3614)

FIRST CLASS F.C.C. LICENSE IN 12 WEEKS

Grantham resident schools are located in four major cities — classes in
F.C.C. license preparation are offered at all locations. New day classes begin
every three months, and new evening classes begin four times a year.

MAIL COUPON NOW—NO SALESMAN WILL CALL =3

Accredited by the Notional Home Study Council

-E;h [Mail in envelope or paste on postal card)

i b

;@*} To: GRANTHAM SCHOOL OF ELECTRONICS
\55"" NATIONAL HEADQUARTERS OFFICE

1505 N, Western Ave., Hollywood 27, Calif.
Gentlemen:

Please send me your free booklet telling how | can get my com-
mercial F.C.C. license quickly. | understand there is no obligation
and no salesman will call.

Name Age

Address - e

City — State
) am interested in:
0 Home Study, [] Resident Classes 29-M
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icing will find himself at a loss if
he tries to service much color TV
without one. You will need a wide-
band scope, capable of showing a
vood. clean trace at the burst fre-
quency—3.58 mc. This requires a
sensitivity of about 25 millivolts
per inch of dellection, ‘with a flat
responsc  (within =1 db) to at
least 4 mc. Scopes with this ca-
pability range in price from $125
to  $400, depending on certain
other features.

Special devices which you will
find helpful, if not absolutely nec-
essary, are items such as: high-

voltage interlock cheater (for cer-
tain chassis), special tool for ad-
justing dual controls, gun-killer
device for use during convergence,
high-voltage probe for your VTVM,
and jumper cables to permit serv-
icing chassis outside of their cabi-
nets. This entire group of service
aids rarely costs more than $25.

Totalling the above information,
it is obvious you can have a well-
equipped  color-television  service
shop for around $475, if you buy
economical commercially-built
equipment. Buying more elaborate
models, you can spend as high as
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Here are the advantages you get

when you insist on ROHN TOWERS

LARGEST FULL RANGE OF TOWERS—you can get any-
thing from home TV and amateur radio towers to
heavy-duty communication and micro-wave towers.
Included are 170 foot self-supporting towers, 1,000
foot guyved towers. and “fold-over” towers. Regard-
less of your needs, ROHN can supply it.

UNQUESTIONED LEADERSHIP IN DESIGN AND MANU-
FACTURE—vou get the latest in advanced tower engi-
necring. All communication towers are engineered
to ETA specifications, and are proved by thousands
of installations. No other manufacturer can surpass
the quality and fine reputation of ROHN.

QUALITY MATERIALS AND WORKMANSHIP—Only high-
est quality steel is used which fully meets the speci-
fications for the job. ROHN towers are hot-dipped
galvanized after fabrication—a feature ROHN pio-
neered!

SERVICE WHEREVER YOU WANT IT—ROHN represent -
atives are world-wide. Complete erection service for
communication systems, broadcasting, micro-wave,
and other needs is available; also competent engi-
neering service to help vou.

Settle for the BEST in TOWERS—ROHN—today the
world’s largest, exclusive manufacturer of towers of
all kinds!

For your needs. contact vour local ROHN salesman,
distributor or dealer; or write direct for information.

SEND THE HANDY COU- :g:r;olt\)dgnufﬂﬂuring Company _}
POM INDICATING YDUR Pearia, lllinois |
NEEDS Send me pl ¢ on the following ROHN Froducts: {
[] Home TV Towers [J Amoteur Towers |
n o H N [J) Communication Towers [J AM-FM Lroodcasting Towers [
[J Micro-Wave Towers [ Government |
o Name |
Manufacturing .

p Firm |
ompany [N |

BOX 2000
PEORIA, ILLINOIS City State - Jl
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$1400 for test instruments. In
either case, however, if you already
own a good scope and high-quali-
ty alignment equipment your ex-
penditure will be barely half this
amount.

Kits

Most of the instruments listed
above are available in kit form.
Dot-bar-color generator kits suit-
able for color servicing are avail-
able at prices ranging from $60
to over $100. Sweep gencrators
can be purchased for $50 and up.
as can marker generators in kit
form. The only precaution is that
the builder be sure to calibrate
such generators as accurately as
possible. Good scope kits are avail-
able for about $75 and up.

As in many other undertakings,
the quality of the finished product
is only as good as the workman-
ship which goes into it. With this
in mind, the careful technician can
build kit-tvpe instruments which
will furnish him with many hours
of faithful service, and at reason-
able cost. Using these instruments.
the serviceman can equip his shop
quite well for about $250 or $300
plus his assembly time.

Other Equipment

In addition to the basic equip-
ment for color servicing, other
items are available to make high-
volume color-service work much
easier. For example, if a large
number of sets are being serviced,
the shop could use a setup where-
by it is necessary for the home-
service technician to pull only the
chassis of a defective set. A color
CRT and a yoke assembly facili-
tate “mocking up” the set for serv-
ice right in the shop. This can
save countless hours of lugging
large cabinets to the shop and trim
delivery time by eliminating most
of the necessity for reconvergence.
Such a setup can be built from
commercially-available parts priced
at approximately $250, complete
with cabinet, CRT convergence
and yoke assemblies, cables, and
the necessary brackets and hard-
ware.,

Several cable arrangements can
be made up as needed by the time-
conscious technician who will use
them to save minutes in preparing
a chassis for servicing. The cost of
such cables is minimal — usually
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RIGHT OUT OF
CIRCUITS.....

Can you afford to guess

R HIGH VOLTAG

_WHEN IT'S SO EASY TO WALK THE TROUBLE
THESE TIME CONSUMING
STEP BY STEP.....

SYNC. CIR. VERT. VERT.
& H. SYNC. \:)EsRcT OYJET':’TliT OUTPUT DEFLEC.
DISCRIM. : XFORMER ~  YOKE

HORIZ. 2nd ANODE HORIZ.
Hg?él :3.:2‘2" FLYBACK VOLTAGE DEFLEC.
) XFORMER CIRCQUIT YOKE

NEW, IMPROVED SENCORE'
SWEEP CIRCUIT ANALYZER

MODEL SS117

How many times do you ask, “Why do I take so long find-
ing that sweep trouble?” How often have you wondered
whether weak horizontal sync was caused by defective sync
circuit, horizontal oscillator, or sync discriminator? Can you
quickly isolate inadequate width or low 2nd anode voltage
to the oscillator, output, flyback transformer,or yoke?How
many times have you changed a good yoke by mistake?

The SS117 will pinpoint troubles like these in minutes with
tiied and proven signal injection, plus yoke substitution for
dynamic in-circuit tests. Error proof push button testing en-
ables you to make all tests from the top of the chassis with-
out removal from cabinet for maximum speed and profit on
every job.

Sencore Sam says . .

EACH PACKAGED UNIT CONTAINS:

e An Easy to Follow Instruction Book Especially
Prepared and Edited by H. W. Sams.

e A complete 33 RPM, 10 inch Permanent Record

on “"How to Simplify Sweep Circuit Trouble

Shonting.”

Here are the checks the SS117 makes. ..
Horizontal Oscillator: Checked by substituting 15,750
variable output universal oscillator from SS117. Signal can
be injected at any spot from horizontal output grid to
horizontal oscillator to determine defective component.
Horizontal Output Stage: Checked by reliable cathode
current and screen voltage checks made with adapter
socket and two push buttons,

Horizontal Output Transformer: Checked for power
transfer in circuit and read as good or bad on meter.
Horizontal Deflection Yoke: Checked by direct substi-
tution with adjustable universal yoke on SS117.

. How can you miss . . .
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PUSH BUTTON TESTING . . .
for Color and Black and White

Vertical Oscillator: Checked by substituting 60 cycle
synchronized oscillator.

Vertical Output Transformer: By simple signal injection
for full height on picture tube.

Vertical Deflection Yoke: By signal substitution for full
height on picture tube.

Sync Stages: Checked by synchronizing triggered hori-
zontal SS117 oscillator from any stage. If oscillator syn-
chronizes, sync is O.K.

2nd Anode Voltage: A new dynamic check using simu-
lated picture tube load. C.R.T. does not need to be opera-
ting for current tests. No interpretations—read direct
from 0 to 30 KV.

External Circuit Measurements: By applying from 0 to
1000 volts AC or DC to external meter jacks. Meter will
read DC or peak-to-peak volts. 0 to 300 milliamp scale
also provided for measuring horizontal fuse current.

New features include: Large 0 to 300 microamp meter
for minimum circuit loading; all-steel carrying case with
full mirror in adjustable cover; two 115 volt AC outlets
in cable compartment.

Size: 10¥4" x 9%a” x 312", Wt. 10 lbs.
Model $SS117

$ 50
Dealer Net 9

SEE YOUR AUTHORIZED SENCORE DISTRIBUTOR

SENCORE

ADDISON, ILLINOIS




6AF4A

WON’'T JUST ANY 6AF4A DO?

All 6AF4A tubes are designed for UHF applications — the Sonotone
6AF4A even more so! And when you're up around 800 megacycles, the
extra stability you get with the Sonotone 6AF4A can make a world of
difference in the performance of the unit.

There are any number of problems which the tube can introduce in a
UHF oscillator circuit — drift, spurious oscillation, general instability
and just plain malfunction. Whether or not they arise depends upon the
tube you use. The Sonotone 6AF4A performs as it does because the
manufacturer has taken unusual pains to maintain certain standards.

Every Sonotone 6AF4A is individually evacuated. A mechanically defec-
tive tube cannot contaminate the others. And any defective tube will be
automatically rejected in the tests to which each tube is subjected.

More manufacturers of UHF tuners and converters specify the Sonotone
6AF4A than any other single make. Their engineers have learned that
they can rely on the extra quality and performance which Sonotone engi-
neers into its tubes. Next time you have to replace a 6AF4A, it
makes sense to use a tube that will protect you from callbacks.

Just as in the 6AF4A - there’s something extra engineered into all
Sonotone tubes. It stands to reason that, as the first electron tube manu-
facturer to qualify for complete RIQAP (Reduced Inspection Quality
Assurance Program) participation by the U. S. Army Signal Corps,
Sonotone engineers a top quality tube. Sonotone offers more than 200
tube types; including many hard-to-get European types -— home enter-
tainment and industrial. All conform to the same high standards and
are your key to replacement profits. Replace with Sonotone.

SONOTONE® CORPORATION

ELECTRONIC APPLICATIONS DIVISION e ELMSFORD, NEW YORK

Cartridges o Speakers ¢ Tape Heads e Microphones e Electron Tubes o Batteries o Hearing Aids
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only the time required o make
them, and a few cents’ worth of
wire.

Color-CRT  testers,  claborate
sun-killer devices for convergence
and testing, and numerous other
special test instruments are avail-
able to the technician who con-
templates a large volume of color
servicing. Each s designed to do
a specific job quicker and easier
than usual. As the work load in-
creases, it will become necessary
for you to make usc of more of
these time-savers—meanwhile, vou
will probably want to enter the
ficld as modestly as possible.

Your Investment in Parts

Instruments are not the only ad-
dition vou will make to your shop
when you enter the color-servicing
field. although they will likely be
the most expensive one. Less cost-
ly, but every bit as important, will
be your investment in tubes and
parts not used in monochrome
scts.

Most color sets on the muarket
use from three or four to a half-
dozen tube tvpes not found in
bluck-and-white  receivers.  The
high-voltage section will usually
have at least threce special types,
and certain other circuits also use
specially-destgned  tubes in their
sockets. Among the tubes vou’ll
want to add to your stock are:
2V2, 3A2) 3A3, SAU4, 6AS6,
6ARS, 6BC7, 6BD4, 6BJ7, 6BK4,
6CBS, 6HB6., 6HS8, and 6JHS.
The total cost for two ol cach tvpe
will be about $60.

Few other parts are used often
cnough to warrant stocking them
unless @ large volume of work is
expected. The exceptions to this
arc special fuses which may be
needed for some chassis, a number
of 5% resistors for critical circuits.
and a 3.58-me crystal or two. The
cost of all these items should not
be over $10 or $15.

Your Investment in You

Once vou have accumulated the
necessary test equipment, tube stock
and small-parts inventory, there
still remains one important ingre-
dient in your color-servicing in-
vestment—your ability to service
the scts. The greatest expenditure
here will be your time and talent,



NEW, MODERN, PORTABLE..

® A new 3 inch Extended View
Portable Scope with New
Features and Performance
Unmatched by even the most
Costly 5 inch Oscilloscopes

NEW

SENCORE PS120
PROFESSIONAL
WIDE BAND
OSCILLOSCOPE

Lowest priced
Wide Band 3
anywhere. All

Here it is, the scope that technicians, engineers and service-
men from coast to coast have been demanding. A portable
wide band scope that can be used on the job anywhere, yet
has the highest laboratory specifications for shop or lab.
Cumbersome color TV sets, remote audio and organ install-
ations and computers are just a few of the jobs that make
owning a scope of this type so essential. Why consider a
narrow band scope, when for only a few dollars more, this
professional wide band sensitive scope equips you for any job.
e« The PS120 provides features never before offered. Only
two major controls make the PS120 as easy to use as a volt-
meter. Even its smart good looks were designed for functional
efficiency. New forward thrust design, creating its own
shadow mask, and full width calibrated graph increase
sharpness of wave form patterns. A permanent chromed
steel carrying handle instead of untidy leather strap and a
concealed compartment under panel for leads. jacks and AC

S P ECIi FI
WIDE FREQUENCY RESPONSE:

Vertical Amplifier—flat within 3% DB from 20 cycles to 5.5 MC. down —3 DBat 7.5

MC, usable up to 12 MC.

FOR THE MAN ON THE GO...
T,

(s
4 1
3 . “

inch Scope =
hand wired. Only 124 net

line cord make the PS120 the first truly portable scope com-
bining neatness with top efficiency.

e Electrical specifications and operational ease will surpass
your fondest expectations. Imagine a wide band scope that
accurately reproduces any waveform from 20 cycles to 12
megacycles. And the PS120 is as sensitive as narrow band
scopes . . all the way. Vertical amplifier sensitivity is .035
volts RMS. The PS120 has no narrow band positions which
cause other scopes to register erroneous waveforms unexpect-
edly. Another Sencore first is the Automatic Range Indi-
cation on Vertical Input Control which enables the direct
reading of peak-to-peak voltages. Simply adjust to one inch
height and read P-to-P volts present. Standby position
on power switch, another first, adds hours of life to CRT
and other tubes. A sensitive wide band oscilloscope like the
PS120 has become an absolute necessity for trouble shooting
Color TV and other modern circuits and no other scope is as
fast or easy to use.

C ATI ONS

HORIZONTAL SWEEP OSCILLATOR:
frequency range-— 4 ranges, 15 cycles—150 KC

Horizontal Amplifier-—-flat within —3 DB from 45 cycles to 330 KC, flat within

—6 DB from 20 cycles to 500 KC.
HIGH DEFLECTION SENSITIVITY:

RMS P/P
Vertical Amplitier—Vert. input cable 035V/IN.  0.1V/IN
Aux. vert. jack J035V/IN. 0.1V/IN.
Through Lo-Cap probe J35V/IN. 1.OV/IN,
Horizontal Amplifier— BIV/ZIN. 1.44V/IN.

HIGH INPUT RESISTANCE AND LOW CAPACITY:

vert. input cable 2.7 Meg. shunted by approx. 85 MMF
Aux. vert. input jack 2.7 Meg. shunted by approx. 20 MMF
Through Lo-Cap probe 27 Meg. shunted by 8.6 MMF

Horiz. input jack 330 K to 4 Meg.

The PS120 is a must for color TV
servicing. For example, with its ex-
tended vertical amplifier frequency
response, 3.58 MC signals can be
seen individually.

Sync Range- 15 cycles to 8 MC-usable to 12 MC
MAXIMUM AC INPUT VOLTAGE:
vertical input cable— |

Aux. vert. jack—
Lo-Cap probe—
Horiz. input jack-

POWER REQUIREMENTS:
Voltage—
Power consumption-

1000 VPP (in presence of 600 VOC)
approx. 15 VPP (in presence of 400 VDC)
105-125 volts, 50-60 cycle
On pos. 82 watts
Stby. pos. 10 watts

SIZE: 77 wide x 97 high x 114" deep—weight 12 Ibs.

S ENCORE

ADDISON 2, ILLINOIS
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4 STEPS
TO BIG MONEY
IN MASTER TV
INSTALLATION
WITH
BLONDER-TONGUE

Thousands of service technicians are now reaping a financial har-
vest in Master TV system installations. Motels, schools, apartment
houses, trailer camps and hospitals are just a few of the growing
markets for Master TV systems.-If you're a TV service technician
with just a little extra initiative, it’s easy to get started in Master
TV. Here’s how:

1. Start with the Blonder-Tongue ‘Planning and Installation’
Manual. It will give you a practical working knowledge of Master
TV systems. Further, the ‘packaged systems’ shown will enable
you to handle most Master TV jobs. Write for free manual.

2. Next, use Blonder-Tongue’s free system layout service, It puts
you in a position to specify the right products for a system and
make a competitive bid.

3. For real big systems, on-the-spot engineering is available at a
nominal cost.

q, Finally, draw upon the world’s only matched and integrated
line of master TV, educational TV, closed circuit TV and com-
munity TV equipment.

There'’s a Blonder-Tongue product for every possible application,
Each is designed to do a specific job — yet each is matched to
bring out the best in the others. And, Blonder-Tongue quality, a
result of its vast experience, protects you against expensive call-
backs. Blonder-Tongue does not compete with its customers.

Don’t hesitate. Get started today. For full details on how to become
a Blonder-Tongue installer, write: PF-g
gineered and factured by N s
BLONDER XTONGUE

9 Alling St., Newark, N. J.

Canadian Div.: Benco Television Assoc., Toronto
Export: Rocke Int’l, Corp., N. Y. 16, N. Y.—-CABLES: ARLAB
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the dollar investment can be com-
paratively small.

To become a successful color-
TV technician, you must first learn
how the sets work. Many good
books are available which can lead
you from the fundamentals of col-
orimetry through the most compli-
cated color-matrixing systems, ex-
plaining every detail of color-set
operation. In addition, numerous
articles in PF REPORTER have ex-
plored the mysteries of color-TV
receivers, showing how they func-
tion and describing troubleshooting
techniques. Much can be learned
from such books and magazine
articles.

Besides these, a number of cor-
respondence and resident courses
are available from schools of elec-
tronics, at various prices. Along
with the theoretical material, some
of these courses include practical
troubleshooting information which
can be of great help to the begin-
ning color serviceman.

Last, but probably most impor-
tant, are the extensive color-train-
ing seminars and information clin-
ics conducted by manufacturers in
the industry. These training ses-
sions are, almost without exception,
given at no cost to the service
technician.

Conclusion

So, your investment in color-TV
servicing is primarily up to you.
You can spend as little or as much
as you like on test equipment. You
can stock a bare minimum of parts,
or you can prepare for a large vol-
ume of work. These matters are
not nearly so important as your
choice of training.

Learn to understand color-tele-
vision receivers, and you have the
key to success in servicing them.
If you arm yourself with this under-
standing, at whatever cost, you can
do an excellent job of servicing
color—even though you spend a
bare minimum for test equipment
and spare parts. Without this
understanding, a $2000 investment
will not suffice to make you a com-
petent serviceman for color televi-
sion. Your future in color TV is
in your hands, and your return
will be in proportion to your in-
vestment. A




Now. RCAVICTOR takes the tangle
out of TVs toughest circuitry

@ wThe advantages of the new
RCA Security Sealed Chroma
Circuits are plain to see. The
simple fact that they're Precision
Crafted Security Sealed boards
tells you most of the good news
. clean; easy to get at; “road-
map’’ tracking, and just gener-
ally a cinch compared to their
old, hand-wired counterparts.
This newly developed RCA
chroma board sets many more
benchmarks. For example, the
color bandpass amplifier circuit

operates near Class ““A,” provid-
ing linear amplification of
chroma signals. Color video am-
plifier outputs are 1009, DC
coupled to reduce drift in color
temperature set-up.

The chroma circuit also fea-
tures two new multi-grid pen-
tode color demodulators to
improve color with better ma-
trixing. No “short cuts”’—this is
full-function circuitry...demod-
ulators plus amplifiers for extra
color brilliance and stability!

www americanradiohistorv com

This circuit is very stable, and
tube change has almost no effect
on performance of matrixing.

The new Precision Crafted
Security Sealed Chroma Circuit
board is part of RCA’s continu-
ing program for faster, easier
servicing of today’s fastest-grow-
ing home entertainment me-
dium ... Color TV.

See Walt Disney’s ‘“Wonderful
World of Color” Sunday’s, NBC-
TV Network.

The Most Trusted Name in Television

Tmk(s)®
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Fig. 1. Philco D-181 has simple type
of vertical sawtooth-forming network.

Poor vertical linearity presents
one of the strange paradoxes of
the TV servicing business. The
fault is very common, but set
owners frequently choose to live
with the condition until their re-
ceivers develop other trouble. Alas,
sometimes they become so used to
nonlinearity that they complain of
figures being “out of proportion”
when some conscientious service-
‘man sets the linearity right.

Probably every serviceman has
had experiences similar to two
typical cases 1 recently encoun-
tered. The first set—an RCA port-
able—was brought in with a blank
screen. This condition was easily
remedied by replacing a shorted
damper tube and a blown fuse;
however, the restored raster had a
foldover of more than 112" at the
bottom of the 17" picture tube.
Set two—a Philco table model—
was brought in to have an audio
buzz cured. Turning this set on,

W

(A) Curve in sawform straightened.
Fig. 3. Results
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(A) Top stretched, bottom compressed.
Fig. 2. Poor

I was surprised when the raster
failed to fill the picture-tube screen.
The lower half was badly com-
pressed, and the bottom edge was
a good two inches from the bot-
tom of the 21” CRT used in this
set. The point is—in neither in-
stance did the customer even men-
tion the obvious vertical distortion.
After finding that neither case
of poor linearity was curable by
adjusting the vertical linearity and
size controls—nor by replacing the
vertical sweep tubes—I suggested
that the customer leave the set so
I could correct the vertical trouble.
In spite of the severity of the de-
fects, both customers were reluc-
tant to have this work done. Only
after it was pointed out that the
defect could (and probably would)
lead to more costly repairs in the
future, did they agree to having
the vertical trouble corrected.
Analyzing linearity problems in
a vertical sweep system presents

(B} Controls not yet readjusted.
replacing C76.

wWwWw americanradiohistorv com

(B) Nonlinear drive “sawform.”
linearity—Philco D-181.

certain technical difficulties. The
majority of signals in the circuit
are nonlinear, and the major com-
ponents — the output transformer,
tubes, charging and filtering capac-
itors—all have nonlinear charac-
teristics. The yoke current neces-
sary for linear raster deflection is
the result of combining the various
nonlinear factors in such a way
that they augment one another.
The normal result: a linear vertical
sweep.

In spite of the various nonlinear
circuits and components in vertical
systems, troubleshooting conditions
of poor linearity can be compara-
tively simple. To locate trouble,
we must check signals at various
points in a defective vertical sweep
circuit and compare them with sig-
nals shown in service literature,
found in similar receivers, or seen
in previous experiences. Inasmuch
as the shape of the signals is most
important, the oscilloscope is the
only instrument with which such
checks or comparisons can be made
effectively.

Scope Test Points

While the oscilloscope’s ability
to reveal waveshapes make that in-
strument the logical choice for trou-
bleshooting vertical-linearity faults,
the circuit points to be checked
are not so obvious.

The input grid of the deflection
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COLOR-APPROVED
and NTSC
for S200 less!

Based on the same designs as Hickok’s famous Model
656X C NTSC color bar generator, the NEW Model 661
is literally the answer for progressive service tech-
nicians who recognize the opportunities in color TV
service but have been stopped by the cost of equip-
ment. The 661 is not a compromise—there are no short
cuts—it’s not “INTSC-like”; it is a complete instrument
generating correct, 100% saturated, NTSC color signals
complete with sync, blanking and burst at the right
pedestal position and of the correct amplitude and phase,
as well as demodulator alignment signals (R-Y, B-Y,
—G-Y, G-Y 90°), plus dots and crosshatch. In short, you

Equip your shop with these other
Hickok Color-Approved instru-
ments to provide your customers
with complete color TV service :

656XC
NTSC Coior
Bar Generator

Model 667—NTSC Bar-Dot Generator—$349.50

can expect the same kind of performance standards
from the new 661 that have established Hickok’s
reputation with leading Color TV manufacturers as
COLOR-APPROVED.

Compact, weighing just nine pounds, ideal for installa-
tion, convergence and in-the-home servicing, the new
Model 661 provides everything needed for complete
color service.

Ask your Hickok distributor to demonstrate the Model
661 for you . . . Write for our free booklet, “Why
NTSC?” which explains why the NTSC standard tests
are important. There is no obligation.

660 675A 691

Wide-Band Marker
Oscilloscope Adder

White Dot-
Bar Generator

o [ReTFeVFC ELECTRICAL

=
Color 10566 Dupont Avenue « Cleveland 8, Ohio
e _
Generator Tester
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new double duty
nutdriver set

Ten professional nutdrivers in this compact,
convertible set become twenty with use of
a remarkable piggyback ‘‘torgue amplifier”
handle. Slipped over pocket nutdriver
handles, it gives the grip, reach, and driv-
ing power of standard drivers. Does more
jobs with fewer tools, saves bench space,
lightens the service kit.

i

10 color coded,
pocket size nutdrivers

(%" thru 387)

17 x 3}4" hollow
torgue amplifier
handle

e

slim, trim see-through
plastic case can be
carried in pocket

fiat base turns case
into bench stand

lid provides
storage for handie

PS120

WRITE FOR
BULLETIN N762
i
4
)2\8

®

XCELITE INC. -
Canada: Charles W. Pointon, Ltd., Toronto, Ont.

ORCHARD PARK, N. Y.
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amplifier is usually a good point
to begin tracing in most sets, but
inclusion of components between
this point and the sawtooth-gen-
erating circuit can sometimes re-
sult in distortions—misleading the
technician into believing the origi-
nal sawform is incorrect. Because
of this possibility, it is suggested
that the first scope trace be taken
from the “top” of the sawform net-
work (for example. point W in
Fig. 1). Experience has recom-
mended this spot as an excellent
place to begin looking for the
causes of vertical distortion.

Getting Down To Cases

Instead of dwelling at length on
explanations of vertical-circuit the-
ory (which was explained exten-
sively in an cight-page special sec-
tion of the January. 1962 issue),
let's look at several specific cases
of vertical distortion. In this way,
I can show you quickly and easily
how to apply your knowledge of
vertical circuits, and move right to
the source of trouble. For the
technician who wishes to delve into
the theory more deeply. references
to coverages in carlier issues are
included.

One set. a Philco D-181—using
the vertical circuit shown in Fig.
|—presented the nonlinear picture
shown in Fig. 2A. This was about
the most linear vertical deflection
obtainable, even with the height
control set for full spread and the
linearity control advanced to the
threshold of foldover. The scope
trace in Fig. 2B wuas obtained at
point W of Fig. 1—the top of saw-
form network C76-R91. Obvious-
ly, a defective sawform was being
produced, and this was its point
of origin.

Replacing C76, the sawforming
capacitor, resulted in the larger and
more linear trace seen in Fig. 3A,
and the over-scanned picture in
Fig. 3B. A slight readjustment of
the vertical controls provided nor-
mal deflection linearity, and also
removed the flattened tip seen in
the Fig. 3A trace. (For an expla-
nation of why the flat spot disap-
peared, refer to page 70 of the
April, 1960 issue.)

"Middle’” Spread
The unusual distortion shown in

WWW americanradiohistorv com

(A) Top and bottom compression.

82K L0027 .047
It |(_< FEEDBACK
R L FROM V9
FROM INTEGRATOR

I 4700
mmf

.047

047 180K 22K 1=
1w -

:?I:.IE

VERT MULT

BOOST
— 1.5meg HEIGHT 680K

5 meg

—— TO GRID OF V9

(B) Multivibrator schematic.

(C) Abnormally “bowed” trace.

(D) Waveform after replacing R61.
Fig. 4. Westinghouse V-2376 case.

Fig. 4A—compressed at top and
at bottom. but with the center
spread out—caused a brief depar-
ture from usual procedures. Be-
cause this type of distortion had
been found previously to be caused
by a defective filter at the B+ end
of the vertical output transformer,
1 scoped that point first; 1 was
surprised. however. to find that
filter to be okay. Next. I moved
the probe to my previously-sug-
gested primary scope point marked
W in Fig. 4B. There, 1 obtained
the trace seen in Fig. 4C. The
curvature in the center of the saw-
form explains the spread seen in
Fig. 4A. The raster size evident in
this photo was all that could be
obtained with the linearity and
height controls both adjusted for




Type PM Molded Mylar* /Type PKM Molded Paper-Mylar/Type WMF Mylar Wrap/Type DPMS Dipped Paper-Mylar

In your lifetime, you’ll probably
never use all the 284
tubular bypass capacitors we make.

_1.;'{_ A-; \’ &

P g a3

AF N\
s AR

(e \

i

PM KIT

List Price
Dealer Net

$25.90
$15.54

DPMS KIT

List Price
Dealer Net

$26 40
$15.84

But you'll use these 2 kits every day.

Need a bypass capacitor? You know where to find it
—in our 40-page Service Selector or under ‘‘Cornell-
Dubilier’” in the Radio-Electronics Master. You know
where to get it, too—off the shelf, at your CDE Dis-
tributor. And you know that the price is right—we
haven’t been a leader in this industry for more than
a half century without good reason.

But for your day-to-day needs, you're better off with
these two kits. Each contains 80 units, all 600 WVDC

*DuPont TM

CDE
¥V

and = 10% tolerance. The large plastic case comes
equipped with hinged cover, separate compartments
and a durable selector chart. You pay only for the
capacitors...the case is free. Your CDE Distributor
has them in stock, too.

When it comes to bypass capacitors, you can afford
to bypass all names except:

CORNELL-DUBILIER ELECTRONICS, DIVISION OF FEDERAL
PACIFIC ELECTRIC COMPANY, 50 PARIS ST., NEWARK 1, N. J.

CORNELL-
DUBILIER

the only Company that makes them all

++\WWwW americanradiohistorv comnm—ses
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NEW SAMS BOOKS

Modern Communications Course, Vol. 1 @

This first volume in a
complete new course on

N FROM 1
communications technology, is en- OAfag 5 .
titled Radio-Frequency Syatems. 1t | trouble within the sawforming net- Qe e
K provides a comprehensive understand- , . L
E 2 ing of transmitters, describing operat- WOI’]\. Che@kmg C40 C4] . R60~
I R el CQLCSS{J?S'%%SEQ and R61 revealed that R61 was )
quency multipliers, power amplifiers, e 3 _ _
i antenna systems,1 and ftran:;istgr cir- Open' Repl"ltlng this 22 Ohn] re . VERT HOLD
cuit designs. Kxperiments at close of each chapter 1< - - 3 1 H 250K BOOST
provide practical knowledge and skill for working S'ISIOl i reStOIed “ll] size Wlth gOOd
with transmitting equlpment 256 pages, 5% x 5495 llneurlty.

815", Only

Servicing Transistor Radios

4 Timely Volumes Cover-
ing174 Popular Transistor
Radio Models Produced in
1961-62. SPECIAL OFFER
SAVES YOU $1.85!

Just in time for summer serv-
icing! 4 new volumes of this
popular PHOTOFACT & Series
(regularly priced at $2.95
each) at a special money-
saving package priceof $9.95.
Complete with famous Standard Notation
Schematics, CircuiTrace®, photos, full serv-
ice data and parts replacement listings for 174
models. Each volume 814 x 11”7, Special offer
for limited time only—order now and save 5995
$1.85. All 4 volumes, only.. . .. .. .

ABCs nt cmzens Band Radm

maximum deflection.  The small
amount of ringing at the start of
the trace in Fig. 4C. and the lack
of a sharp negative spike at this
point. led me again to expect

What's In A Trace?

That gencrated sawforms come
in assorted shapes and sizes can
be scen by comparing Figs. 3A
and 4D—normal for their individ-
ual vertical-system designs. The
actual shape in any system de-
pends on the amplifier-tube char-
acteristics and the yoke inductance,
as explained in the article. “*Ver-
tical Nonlinearity and Foldover™.
on page 35 of the April, 1955 PF
REPORTER; however. specific types
of circuits do not always run true
to form.

VERT 0SC

VERT OUTPUT
654

(A) Philco circuit concerned.

(B) Normal trace at point W1,

Ordinarily, I expect to find a
trace somewhat similar to Fig. 3A -—-""'A"“---__.-""‘N.__ '

whenever | service a set using

the blocking-oscillator design. Re-
cently, however, I had reason to
scope the vertical drive signal in

All the fundamental information you need about
CB radio: How to get a license; FCC regulations

for CB; how to select equipment; operation and
use; data on antennas and their installation; tuning
the transmitter and receiver; trouble-shooting. A

complete introduction to CB. 96 pages; 514 x 5195

814”. Only
Fundamentals of Semlcnnductnrs

A detailed explanation of solid-state physics with
a minimum of mathematics. Utilizes basic back-
ground material on diode and transistor fundamen-
tals as building blocks for explaining more advanced
developments such as four-layer diodes, photo-
transistors, and parametric amplifiers. Eight com-
prehenswe chapters profusely illustrated. 514 x 5295

814”. Only.

Servu:mg Electronic Organs

The first really practical book on servicing electronic

organs. Describes typical circuits for each section of

the organ, including tone generators, vibrato and
tremolo. key switches, percussion, sustain, voicing,
amplifiers and power supplies. Special chapters on

tuning, adjustment and accessories. A ""'must” for
the technician interested in the repair of elec- 5495

tronic organs. 256 pages; 5% x 814”. Only. .. ..

ABC’s of Magnetism

Although magnetism is one of the oldest recognized

natural phenomena, new ideas and concepts about

it are still being formulated today. This new hook
presents in simple, understandagle

theory, principles and applications of magnetics,
electromagnetism, induction, and magnetic mate-
rials. A comprehensive introduction to magnet- 5195
ism for everyone. 96 pages; 5% x 814”. Only. .

HOWARD W. SAMS & (0., INC.

Order fram yaur Soms Distributor today, or mail
to Howard W. Sams & Co., Inc., Dept. H-32
4300 W. 62nd Street, Indianapolis 6, Ind.

Send me the following books:

[0 Modern Communic. Course, Vol, 1 {MCN-1)

[ Servicing Tronsistor Rodios, 4 Vols. [TSM-50)

[0 ABC's of Citizens Bond Radio {ACR-T}

[ Fundamentals of Modern Semiconductors (FSK-1)
[ Servicing Electronic Organs {ORG-1)

[ ABC's of Magnetism {AOM-1)

83606060506000000 enclosed. (] Send Free Book List
Name.

Address

City. Zone State

IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7

[ Y I I i T I T R T T LY
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language the

a Philco 52TI1810—Fig. SA. The
curved drive sawform in Fig. 5B
was taken with the receiver dis-
playing normal vertical linearity.
A look at the circuit revealed the
reason for the slightly unexpected
trace shown in Fig. 5C; the sag-
ging is due to peaking resistor R97
being returned to the output-tube
cathode. Being thus interconnected,
the two signals necessarily have to
mix, producing the waveform
shown.

Amplifier Faults

Poor linearity associated with a
defective sawform is not usually
accompanied by insufficient raster
size, because the amplifier has
enough gain to overcome the slight-
ly lower amplitude found in defec-
tive sawforms. Vertical distortion
due to amplifier defects, however,
is generally accompanied by insuf-
ficient height; in most cases, the
shrunken raster is more evident
than the lack of linearity. Ampli-
fier defects are usually traceable
to the amplifier tube, filter capaci-
tors bypassing the tube cathode or
the B~ terminal of the output

wwWwW americanradiohistorv com

(C) Trace present at point W2,
Fig. 5. Unusual ““drooping’’ waveform.

transformer, the vertical output
transformer itself, resistors within
the output stage. or (very in-

frequently) the yoke.

Amplifier-caused  distortion s
generally  easier to  troubleshoot
than that due to abnormal drive
sawforms. If the scope indicates a
normal drive sawform. the defec-
tive component can usually be
found by checking amplifier-stage
parts, either with component check-
crs or by substitution. The substi-
tution procedure has the advantage
that improvements are immediately
apparent. While resistors or ca-
pacitors are casily  substituted.
however, the same cannot be said
of the output transformer or yoke;
isolation techniques are needed for
these.

In one recent case in an RCA
6TS53, the vertical deflection was
bunched at the top, and the raster
was only about two-thirds of full

size. A scopce check indicated a
normal shape and size of drive
sawform. so further testing was




PRETTY
as a picture

...10UGH
as nails!

Mode! 633

=y

SETTING NEW STANDARDS IN SOUND

THE NEW ELECTRO-VOICE
MODEL 633 AND 634
UTILITY MICROPHONES

Now! An exciting new answer to your most
demanding microphone needs! The Electro-
Voice Model 633 and 634 utility micro-
phones. Handsome new style wedded to
rugged, dependable performance. Looks
good anywhere...sounds great everywhere!

Specify the Model 633 for floor or desk
stand use in school sound systems, tape
recorders or industrial applications. Choose
the Model 634 for custom mounting on
boom or gooseneck in language laboratories,
paging systems or wherever semi-permanent
mounting is required.

Identical except for mounting, the 633 and
634 both feature a precision dynamic element
with remarkable E-V Acoustalloy® dia-
phragm for smooth, peak-free response and
unparalleled reliability despite high shock,
moisture or heat. The gencrous diameter
plus a high-energy magnetic structurc offcrs
excellent sensitivity for every application.

The precision dynamic element is carefully
“packaged” in modern, unbreakable Cyco-
lac* plastic combined with a satin-chromium
finished, high-density die casting that soaks
up abuse yet stays attractive for ycars.
Handy on-off switch is included. Choice of
high- or balanced low-impcdance mode's.

In every way these fresh new dynamics set
new standards of appearance and perform-
ance . .. yet the price is surprisingly low!
The result of advanced engineering plus the
most modern and efficient production facil-
ities in the industry! Make the Electro-Voice
Models 633 and 634 your new standards of
utility microphone excellence, today!

*T.M. Borg-Warner

Modet 634

SPECIFICATIONS: Response

70-10,000 cps. Omni-directional,

Sensitivity -57 db (Hi-Z, ref. 0 db=

1 volt/dynefcm2). Available Hi-Z or
balanced 150 ohms. 633: 5/8”-27 mounting,
6-foot cable with connector at microphone,
$35.00 List. 634: 5/8”-27 thread at back,
6-foot cable coaxial with mounting thread.
$31.50 List. (Normal trade discounts apply).

ELECTRO-VOICE, INC.
Commercial Products Div., Dept. 822R
Buchanan, Michigan




centered in the amplifier stage.
The tube and supply voltages were
normal, all resistor values were
correct, and substituting the elec-
trolytic filters had no effect. Next,
| removed the yoke plug and
tested the output transformer, by
means of an inductance “ringing”
check. (A future Shop Tualk col-
umn will cover the full particulars
of this technique). The ringing
check disclosed shorted turns in
the output transformer, and when
that component was replaced, the
trouble was remedied.

A more stubborn case of linear-

ity trouble was found in a Tele-
Tone TAO chassis. This receiver
presented the distorted picture
shown in Fig. 6A.

The drive sawform was scoped
and found to be just about perfect,
so once again troubleshooting was
concentrated in the amplifier stage.
Voltages and resistances measured
correctly, as did the output trans-
former and yoke when tested with
a ringing check. The filter Cl1A
was presumed to be okay because
of the small signal across it, but
scoping across C1D revealed the
trace in Fig. 6B.

PICTURE TUBES

2 volt /4 volt /6 volt /8 volt
series or parallel

electrostatic or electromagnetic*

R -Brite
IF THE BASE

IS RIGHT
THE BOOST

IS RIGHT

VOLTS | AMPS -
2.34 .600
7 POWER 2.68 450 MODEL C202 :
4.70 .300
for duodecal 7+
RATINGS 6% | 30 base sets "oia
6.30 .600 1 X
8.40 450 )§j
A Britener with a slide switch for series or parallel
wiring is nothing new—but those previously AT
available could only be used on picture tubes rMAX, !
with heater ratings of 6.3 volts, .600 amps. For MODEL C212
all other heater ratings, a single-purpose auto- o ﬁ
former has been necessary. for 110
Now Perma-Power has developed a truly uni- button base A
versal series/parallel Britener—one that can be sets |
used on ANY set without endangering the delicate (RCA type) >
filaments through too much boost. Only Perma- Rl
Power—the leader—offers you this convenience.
You can brighten any TV picture with Perma-
Power’s 2-Brite. If the base is right, the boost is
right! You don’t even have to take the time to
cognsult a Britener Selector Guide. Just choose the MODEL C222
right base style—and install with confidence. for 110° shell T
List Price $3.75 base sets Lm/a J
(Sylvania- A

1’@
M’lm
3102 N. ELSTON AVE
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(A) Compressed lines—Dbright bar.

(B) 120-cps ripple at V15 cathode.

€19) VeRT OUTPUT
654 BLUE

GRN

— -
T0
YOKE
PLUG

ET25
mfd

A

VERT @A
LNEARITY [10mte  $8200°
50000

=90V 260V
—-90v

(C) Vertical-sweep filter circuits.
Fig. 6. Odd trouble—Tele-Tone TAO.

Since Fig. 6B was taken at a
scope-sweep frequency of 30 cps,
the four humps indicated a 120-
cps ripple in this signal. Discon-
necting C1D from the circuit re-
sulted in a small but linear raster,
so the distortion was evidently due
to coupling within this filter. The
condition was verified when the
disconnected C1D presented the
trace in Fig. 6C.

Normally a multisection filter
that has one bad section is better
replaced in its entirety. An excep-
tion is occasionally made if the
bad section is the low-voltage by-
pass—in which case the defective
section can be replaced with a
separate unit. In this particular
case, CIB and CIC were slightly
deficient, so the entire can was re-
placed. The result was a full, linear
raster.

If the serviceman will immed-
iately use his scope to check the
drive sawform, he can quickly
ascertain if  vertical distortion
troubles are caused by sawforming
defects or by amplifier troubles.
Once the location of the problem
is determined, it is a simple mat-
ter to isolate the defective com-
ponent — even by parts-testing
methods. A




FAST,
ACCURATE TESTERS
FOR C/B INSTALLATION

AND ALIGNMENT BY

TRANSMITTER TESTER
Designed especially for
citizens band (C/B) and
other low power transmit-
ters up to 160 MC. Cali~
brated for direct percent-
age reading of amplitude
MODEL 510—com. modulation; 0-5 watts RF
piete with all neces- output; 0-400 ma. RF out-
sary cablesand 4 Connection provided

adapters
546?95 NET for headphones or scope.

2-WAY RADIO TEST SET
Combination Crystal
Checker, RF Signal and
Field Strength meter—
ideal for C/B. 0-50 ma.
meter for final amplifier
tuning. Use as RF output
indicator. Checks activity
on third overtone trans-
mitter crystals—checks
fundamentaland high over-
. tone crystals at fundamen-
gnnodbétwsr?,o!::t;?d tal frequency. Powered by
$29.95 NET two 1.5 c. “C” cells.

ANTENNA TESTER
For 50 ohm coaxial trans-
mission line applications,
t 1000 watt maximum dual
| air cylinder coupler inserts
= no error up to 160 MC,
Simplified direct reading
scales give quick GOOD-
POOR results as well as
percent. Direct reading of
FORWARD POWER and
REFLECTED POWER.
320 com . 0-10,0-100 and 0-1000 watt
NET ranges

ATTENU-LOAD

Ten db “T” pad attenua-
tor for reducing power
levels by ratio of 10 to 1
E . . . fully shielded 50 ohm
Model 511A— terminati'on _for coaxial
$15.95 NET cable applications.

SIGNAL FILTER

Noise limiter and control-
able squelch electronically
cleans signal. Clips noise
pulses—increases reception
Model 530 range—filters ignition noises.
$15.88 NET Rugged encapsulated circuit.

‘“S” METER

Self powered, transistorized.
Indicates signal strength ac-
curately with no loading on
AVC. ﬂluminated “zero to
30 db over 9’ meter. Zero set
Model 540 and sensitivity controls.
$13.88 NET

mesnmennes See Seco Two Way Radio Test

| e~ Equipment at your electronic

.. supply dealer or send coupon
%, for literature.

e, _
I 22777 seco ELECTRONICS, INC.
| 1221 S. Clover Drive, Minneapolis 20, Minn. I
I Please send information on MODELS . ..
(510 (3 500 (3 520 (3 511-A 3530 J 540

I NAME

| ADDRESS

I CITY. STATE

I
I
I
i
e |

ONLY

$ 50
NEW
MODEL N

Tiwék e

THE MOST RAPID, COMPLETE AND ACCURATE SEMI-CONDUCTOR
TEST SET IN THE MEDIUM PRICED FIELD

’ ay much more Just look at all the semi-conductor tests you can
fYOu d exPeCt (tio ‘t’ yt t set that : perform on the new Seco Model 250 TRANSIS-
orasemi-conducior est se * | TOR AND TUNNEL DIODE ANALYZER—

o Requires no setup data many circuit analyzing features, too!

o Includes a ‘“Speed Test Socket” e Tests transistors in or out of circuit
o Tests signal and power transistors, also tunnel and
¢ Reads BOTH collector-to-base zener diodes

(Icbo) and collector-to-emitter
(Iceo) leakage currents

Indicates transistor leakage and gain
Indicates tunnel diode negative resistance

e Cancels Iceo leakage to give characteristics
a TRUE gain reading Indicates diode forward conductance and reverse

T . 1 1 diod leakage current
¢ Tests signal type tunne Helels Identifies NPN and PNP transistors immediately

e Also tests signal, power and zener

| o Matches transistors of similar types by AC dynamic
diodes test or DC analysis
e Includes a very complete circuit e Operates as a sine wave and harmonic signal generator
analyzer ¢ V-O-M meter with appropriate ranges

THE NEW MODEL 250 IS IDEAL FOR INCOMING TRANSISTOR AND DIODE STOCK
INSPECTION—AND FOR SERVICING TRANSISTORIZED EQUIPMENT

wraemenes Model 250A—AC powered $86.50 Model 250 B—battery powered $74.50
. : Includes 24" test leads with slim line test prods.

See the new Model 250 Transistor and Tunnel Diode An_alyzer at
your electronic supply dealer or send in the coupon for literature.

r— I "_—“————"———"———"——_—_'i
1221 South Clover Drive
} SECO ELECTRONICS, INC. Waasis &olineres |
| Please rush information on the Model 250 Transistor and Tunnel Diode Analyzer, :
| including full line folder describing complete range of Seco test equipment. |
I
| NAME |
I |
|
: ADDRESS |
l I
1 CITY STATE i
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ON TEST EQUIPMENT

by Forest H. Belt

Reviving

Quite often. television picture tubes
which are condemned and replaced could
possibly have been revived and used, at
least for a while longer. Recognizing this
fact, the Anchor Division of Antronic
Corp. of Chicago has recently introduced
their Model T-475 Reacto Tester, a com-
bination CRT tester and rejuvenator
(Fig. 1).

Specifications are:

1. Power Required — 117 volis AC; 60
cps.

2. Tests Performed—shorts between var-
ious elements; cathode emission; qual-
ity; gus.

3. Tubes Tested—uall television picture-
tube tvpes, including color CRT’s.

4. Other Features—repairs shorts between
elements; reactivates cathodes of low-
emission CRT's.

5. Panel Meter—face size 412" sensitiv-
ity 1 ma; 100-0lm movement; GooD-
REPLACE scale.

6. Controls and Terminals—nwvo rotary
switches: SELECTOR and HEATER VOLT-
AGE, QUALITY potentiometer; three
momentary-contact push-rype switches:
ELECTRON BEAM . READ METER, and GAS
TEST: neon shorts indicator; separate
test cables for color and black-and-
white CRT’s; adapters for testing 110°
tubes.

7. Size, Weight, Price—10" x
4157 615" lhs.; $64.95.

We used the Model T-475 in our lab
to test a number of CRT's with various

934"

v«?fg‘% —

Fig. 1. New unit reactivates weak CRT's
and, in some, even eliminates shorts.
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Old CRT’s

known conditions. In each instance, the
instrument provided us with concrete
evidence of the actual condition of the
tube. Here is the procedure we found
most logical in operating the tester:

Activate the unit by rotating the QUAL-
ITY control to the SET position, which
applies AC to the transformer and also
calibrates the testing circuit. Next, make
sure the SELECTOR switch is in the HEAT-
ER-CATHODE SHORT position and the
heater-voltage control is correctly set for
the tube to be tested. This presetting
procedure eliminates the likelihood of
accidental damage when the test socket
is plugged onto the end of a tube.

Once the tube is connected. its filament
will light—if that element is not open.
If it is open. the usual repair techniques
(such as resoldering the pins) may fix it.
If not-—nothing further can be done with
that CRT!

If the filament is normal, next observe
the shorts indicator on the panel of the
T-475. If the neon lamp is glowing, a
heater-cathode short is indicated. If not.
move the selector switch to the next
SHORTS position. This position causes the
lamp to register any short which exists
between the first grid and either of the
adjacent elements (the cathode or the
second grid).

If a short is indicated in either SHORTS
position of the switch, there is always the
possibility that it can be cleared with the
Reacto Tester. To make this repair, turn
the selector switch to SHORT REPAIR. This
connects the test cable into a circuit which,
when the ELECTRON BEAM button is de-
pressed. will connect approximately 850
volts DC to the grid of the CRT via pin
2 of the test socket: the remaining ele-
ments are, of course. grounded. If the
short is caused by only a small particle or
flake between the elements, the arc which
this high potential develops will burn it
out. If this fails to eliminate the short.
you can consider the tube nonrepairable.

The 850 volts DC for the shorts-repair
function and the 250 volts DC used in
the shorts test are supplied by a selenium-
rectifier power supply contained wijthin
the T-475 (see Fig. 2). Six selenium recti-
fiers are connected in series to attain the
voltage rating needed to withstand the

wwWwW americanradiohistorv com
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Fig. 2. Power supply of Antronic T-475.

800 volts AC which is applied to the
half-wave rectifier circuit. The input ca-
pacitor (C1) serves to smooth the pul-
sating DC. The 850 volts DC is taken
directly from the cathode end of the
rectifier bank. while the 250 volts DC is
taken from the voltage divider consisting
of Rl and R2.

Once any shorts within the tube un-
dergoing test have been eliminated. the
emission of the CRT can be tested by
placing the selector switch in the EMISSION
test position. The QUALITY control must be
pointing to the seT marking on its dial:
this calibrates the circuit to indicate the
correct emission value. Pressing the READ
METER button will now cause the panel
meter to evaluate the condition of the
CRT cathode.

While the CRT depends primarily on
cathode emission for its brightness, its
contrast range depends mainly on the con-
trol which certain elements exert on the
beam current. In order to test this quality
of the CRT, hold the READ METER button
down while rotating the QuaLiTY control
through its full range, attempting to bring
the meter needle to the “Check Point™
mark on the scale. When the needle rests
as near as possible to this point, the
quality of the CRT cun be read from the
dial surrounding the control.

Having reached this point in the test
procedure, suppose we found the tube to
be weak in emission or quality. The next
step is to attempt rejuvenation with the
Reacto Tester. This is done by switching
the selector to REACTO-LO Or REACTO-HL

The low position (which you'll use
first) applies extra voltage to the fila-
ment of the CRT — about 50% more
than normal. About 15 scconds is usually
enough of this process, which is designed
to “cook” the cathode so it will more
readily emit surface electrons.

In very severe cases. when the CRT
is unusable anyway. a “brute-force™ tac-
tic may be employed — the use of the
REACTO-HI position of the selector switch.
In this position. the switch applies over
two times the normal voltage to the
CRT filament. If there is any emitting
ability at all left in the cathode, this will
bring it out: however. the chances are
considerable that the filament will burn
out. Thus, it is usually advisable to at-
tempt this drastic repair only as a last
resort before completely discarding the
tube.

Testing for gas in the CRT’s proved to
be a very simple procedure. While hold-
ing the button down for the emission
test, you merely push the Gas TEST button

’
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g: Torep "
l::)gd{ng cover and remoY

®
in pHOTOFACI the world’s finest
electronic service data

2 great firsts to save you valuable servicing time!

now it's far easier for you to service
Home Entertainment Combinations

Yes, PHOTOFACT now provides separate Folders
(within each master TV Folder) on each of the sub-
chassis which require servicing. Whether it’s the
TV section, Stereo amplifier, FM-AM tuner, or
remote tuning device, you now conveniently select
only the Folder required for the specific sub-chassis
needing repair. There’s no more searching; the
separate Folders for each sub-chassis are easily
identified and keyed within the master Folder.
This ideal new system gives you more complete,
handier coverage than ever—instantly locates de-
tailed, separate data on all additional units used
with the basic TV chassis. It’s another great
PHOTOFACT advance!

a wonderful time-saving, effort-saving feature

Complete auto radio removal instructions are now
included in all pHOTOFACT auto radio Folders!
New step-by-step procedure tells you whether
tubes are accessible without removing receiver;

ads, A 5. points out obstacles you may encounter; spells out

jead atwﬂn . tool requirements; gives wiring connections, etc.

Data is based on actual unit removal research by
the Sams Photofact engineering staff. Here’s
another tremendous time-saver that puts an end
to the tough job of removing auto radios—another
great PHOTOFACT feature!

A Pt b e R

These new advances are just a few of the dozens of great features in PHOTOFACT for fastest, easiest, most profitable servicing.
See your Sams Distributor for full details on an Easy Buy Library or Standing Order Subscription|

ONLY %10 DOWN ]

puts the complete PHOTO-
FACT Library in your shop
—and you have up to 30
monthsto pay! And right now
—to keep up with the indus-
try—sign up for a standing
order subscription to
PHOTOFACT! See yourSams
Distributor for full details on
a Complete Library or Stand-
ing Order purchase.

yd

= HOWARD W. SAMS & CO., INC.

= ]
i Howard W. Sams & Co., Inc., Dept. 7-H2
PHOTOEQGT | 4300 W. 62nd St., Indianapolis 6, Indiana
= IND

s 3.000 | Send full information on; A
™~ invalualg%e gmd? t(l)i;);f‘rgg ;30"’ [] Easy Buy Plan [ ] Standing Order Subscription
TV, Radio, ectronic s

| [ Send Free Photofact Cumulative Index

ering virtually every model ;:\roduttx;:l(?e I

since 1946. Helps you locate e Shop Name
roper PHOTOFACT Folder you nee

. service problem in any o

to solve any
n(iodel. Send coupon today for your
FREE copy of the latest PHOTOFACT | Address
I
1
fodex | City Zone State

|
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and watch the meter needle slowly return
to its resting position. If the meter read-
ing declines rapidly, the tube is gassy.
For the tubes we tested. the needle fell
rather slowly, so they were apparently
free of excessive gas. Even with the Model
T-475, a gassy CRT cannot be repaired,
and the gas means its useful life is some-
what limited.

To find out how well the instrument
worked on color CRT's, we tested a color
tube which we knew to have a weak red
gun and a very strong green gun. We ro-
tated the filament selector to the COLOR
gun section and made emission tests on
each gun, using the same procedure as
for black-and-white tubes. Sure enough,
the red gun caused a very weak indica-
tion on the panel meter, while the green
gun showed a much higher reading. The
blue gun checked about normal.

To eliminate the guesswork from serv-
icing the video end of a television re-
ceiver. the Model T-475 can be very
helpful. Add to this the possibility of

repairing a percentage of defunct CRT’s,
and you have a combination which can
be rather profitable.

Clean-Sweep Generator

The new PACO Model G-32W TV-FM
Sweep Generator and Marker Adder (pic-
tured in Fig. 3) incorporates features
which eliminate the response distortion
normally encountered when sweep-align-
ing television and FM receivers.

Specifications are:

I. Power Reqiiired—117 volts AC; 50-
60 cps.

2. Frequencv Range—five bands, over-
lapping. from 3 mc to 213 mec.

3. Sweep Width—from *+1.5 mc maxi-
mum at 3 mc to £30 mc maximum
at 85 mc; =16 mc at frequencies
ahove 85 mc.

4. Output’ Impedance—50 ohms, termi-
nated.

5. Other Features—muarker-adder section
which permits adding external marker

Fig. 3. Sweep generator includes self-
contained marker adder for versatility.

without causing distortion that usually
accompanies internal mixing: auto-
matic blanking; automatic gain con-
trol which maintains constant RF our-
put throughout each bhand. internal
crystal marker.

6. Controls and Terminals—five coaxial

NEXT BEST THING To THE
WINEGARD ELECTRONIC
POWERTRON Ty ANTENNA

NEW TRANSISTOR TV-FM

WINEGARD

MOUNTS ON ANY ANTENNA

MOUNTS ON

'\ \ ANTENNA

19 DB GAIN! CUTS SNOW...BOOSTS SIGNAL!

Now you can make any TV or FM
antenna work better by magnifying
signals with the new Winegard tran-
sistor Tenna-Boost.

Tenna-Boost has up to 19 DB
gain, no peaks and valleys. Ultra low
noise. Linear frequency response.
VSWR input better than 1.5:1
across all frequencies. Qutput
VSWR 1.8:1 or better. This fine
frequency response plus the very
low VSWR make Tenna-Boost ex-
cellent for color.

INSTALL IT. .. FORGET IT!
ALL ELECTRIC, ALL-AC POWER
SUPPLY costs less than 27¢ a
year to operate. Many exclusive

features.
No costly, nui-
sance batteries!

Built-in two set
coupler.&* /

Winegard’s exclusive input band-
pass filter eliminates interference
from citizen’s band, Hams, garage
door openers, etc. Only TV and FM
signals are amplified.

All metal parts are anodized, irri-
dized or stainless steel. Completely
weather-proof, trouble-free. Install
it .. forget it.

There’s a big difference in antenna
amplifiers! Ask your distributor or
write for technical bulletin.

¢ Exclusive Gain
Control Switch
.

AC outlet on 3
power supply.

FOR THE ULTIMATE IN
TV RECEPTION
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15 watt mobiie transistorized
p.a. amplifier

TR-1

TR-2 30 watt portable transistorized
DC or AC/DC p.a. amplifier

Universal mounting

. v b T e i
r o 'l =

Harman-Kardon offers more ope

with LC-5 Carrying Cover

-5 -

rating features, more application

versatility, more value than any other mobile or portable public
address amplifier ever made ... and they’re transistorized!

¥ . r ' ¥ w

r

With the new Troubador Series, Harman-Kardon introduces ex-
citing new potentials for mobile and portable p.a. amplifiers.
Never before has there been equipment offering the extra value,
the operating facilities and the flexibility of these advanced new
units. For rentals, for regular and unusual applications, the
TR-1 and TR-2 provide dramatic performance and economy ben-
efits. The TR-1 will find use in police, fire, marine, military, con-
struction and other mobile commercial applications where
battery or ignition power is available but AC is not. The TR-2, in
addition, includes on-chassis provision for optional AC-to-DC
converter to give it limitless applications in schools, hospitals,
stores . . . anywhere an amplifier is needed regardless of power
source. Automatic switch-over to DC in event of AC power failure
makes this the only amplifier to offer uninterrupted service. It
is also the long-awaited answer for emergency control work.

TR-1 . Simultaneous 2-channel operation: 1 mic, 1 music °
Plug-In preamplifier module with equalization for tape head and
mag phono ¢ Universal mounting—TR-1 is free standing, also
mounts flush on dashboards, panels, etc. Mounting brackets

permit installation on all surfaces in all positions. Removable
without disturbing brackets * Provision to turn amplifier on or
off from remote location or microphone « Constant voltage out-
put in addition to voice coil impedances * Can't damage ampli-
fier by grounding chassis or incorrect polarity ¢ 4-position filter
for maximum tone and acoustical control + And many other
flexible operating features.

TR-2 - Simuitaneous 4 channel operation—2 mic, 2 music
Provision for on-chassis AC-to-DC solid state converter * On-
chassis facilities for operation from AC with optional plug-in
converter ¢ Plug-in accessory provides automatic switchover to
DC in event of AC power failure * Plug-in preamplifier module
with built-in equalization for tape head and mag phono ¢ Facility
to turn amplifier on or off from microphone or remote location
« Master Volume Control » Separate Bass and Treble Controls ¢
Constant voltage output (25v & 70v balanced & unbalanced)
and variety of voice coil impedances * Can't damage amplifier
by grounding chassis or incorrect polarity < De Luxe Carrying
Cover * Many other valuable operating and installation features.

Built by Sound Men for Sound-Men

For full details, write: Commercial Sound Div.

HK-74

Desk H-8, Plainview, L. I., New York.
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connectors: MARKER GENERATOR, RE- affecting the oscillator frequency.

CEIVER RESPONSE, SCOPE VERTICAL, The method of sweeping the oscillator
SCOPE HORIZONTAL, OUTPUT; coarse frequency is one which is becoming
and fine ouTPUT level controls; band- rather popular in sweep generators—an
selector switch; sweep-width control; increductor system is used. An increduc-
three marker-added controls: MARKER tor (often called a saturable inductor) is
WIDTH, MARKER SIZE, PATTERN SIZE; a device whose inductance is governed by
crystal socket; ON-OFF slide switch; 5" current flowing in a control winding or
tuning dial; pilot lamp, windings. To understand its operation
7. Size and Weight—13" x 8V5" x 7"; more clearly, let’s assume we have an
approximately 15 Ibs. increductor whose normal (no control
Fig. 4 shows, in block form, the in- current) inductance is 10 microhenries.
ternal workings of the Model G-32W. When a control current of 5 ma flows in
The RF oscillator is one half of a the control winding, the inductance
6BQ7A, connected in a Colpitts configu- lowers to—let us say—7 microhenries,
ration; the other half of the tube is used Therefore, the frequency of any tuned
as a cathode follower to isolate the out- circuit which might use this increductor
put circuits from the oscillator tuned cir- would increase.
cuits, preventing load conditions from If this control current is in the form
oo g Gk T e g = . : -

w5

Beve!aped in the fre.’d
- to-pay-off i in performance

down the road ..

dual conversion
citizens band

(S-meter optional extra)

TRANSMITTER/RECEIVER
New, improved version of Features:
Hallicrafters' high-performance e 8-channel, crystal controlled
CB-3 27-mec. transmitter/re- UG DU

e Dual conversion

eiver—incomparable result of a .
getver P e Improved electronic squelch

39,00Q-mi1e, continuous-opera- « Provision for S-meter

tion field test under the most o Built-in jack for remote speaker
punishing conditions imaginable. and future accessories

e Audio output over 2 watts

e 6 kc. selectivity

e FCC type-accepted.

the new ideas

in communications

B g are born at . ..

S-meter kit—easy to install as shown
in photo above. $8.95 68//,C,'aﬁ

5th and Kostner Aves., Chicago 24, lllinois
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of a 60-cps sine wave, a frequency-
sweeping action will take place at the
same 60-cps rate. Thus, the increductor
can be used to sweep the frequency of
an RF oscillator.

This system has the advantage of con-
taining no moving parts; its functioning
is entirely electronic, However, it has one
drawback: The sweep width varies with
the frequency of the RF oscillator. This
means that at low frequencies—say 4 mc
—the maximum possible sweep width is
limited—in this case, to 1.5 mc each
way (a total of 3 mc). At higher fre-
quencies, of course, the sweep width is
correspondingly greater; at 60 mc, for
example, it can reach a 50-mc width
(25 mc each way). This will seldom affect
the use of the instrument, since wide
bandwidths are encountered only in high-
frequency receivers (such as television
and FM sets), anyway. Only in certain
types of lab work or other special ap-
plications would limited bandwidth cause
any problem.

Probably the most unusual feature of
the Model G-32W s its built-in marker
adder—a device which has been around
for quite some time but has been mostly
ignored by servicemen. The reason for
this avoidance may be that it formerly
was necessary to interconnect several in-
struments—sweep generator, marker gen-
erator, marker adder, scope, and the re-
ceiver being tested. The Model G-32W
makes it easy to use a marker adder by
simplifying the connections—since the
marker adder is right in the instrument.

The principle of the marker is such
that it completely eliminates the distor-
tion which often results when the marker
signal and the sweep signal are mixed
within the receiver being aligned. Much
has been written on how to mix these
signals without distorting the resulting
response curve, but in many situations
it is not an easy job. The marker adder
gets around this trouble by adding the
marker to the response curve itself—not
to the sweep signal, at all! Referring
again to Fig. 4, here is how the marker
adder works:

From the oscillator, the swept RF sig-
nal is fed to the cathode follower and
also to a sweep-sampling amplifier. The
sweep-sampling amplifier serves two pur-
poses: It isolates the RF oscillator from
the marker adder circuits, and it passes
along a sample of the sweep signal as
a reference for the adder.

The marker signal is fed into the
G-32W from an external marker gener-
ator and mixed with the aforementioned
sample of the sweep signal. Thus, these
two signals mix in the marker adder
much the same as they would have done
if combined within a receiver, except that
their mixing is not influenced in any
way by the receiver circuits.

Meanwhile, the main RF sweep signal
is coupled into the receiver and demodu-
lated at the output of the RF (or IF)
amplifiers, the same as with any other
sweep-alignment procedure. The result-
ing response curve is fed first to the
G-32W and then, via internal connec-




You've always been able to install Delco auto radio speakers
with complete confidence in their quality. Now you can sell
this popular line at competitive prices as well!

And Delco hasn't sacrificed a single one of these out-
standing features: Highest sensitivity for greater range of
distortion-free sound from precision-engineered magneiic
circuits « Extra-efficient, premium grade Alnico-V magnets
« Continuous life testing program to assure dependable

performance under the most severe climatic conditions.

There's news in Delco packaging. too. Your choice 6 x 9's
in new bulk-packs, 20 speakers to a carton, or individually
boxed speakers if you like. Now that you can sell top quality
Deico Auto Radio Speakers at new, competitive prices, better
stock up and start cashing in! Call your supplier and—simply
say Delco. Delco Radio Service Parts are
distributed nationally through UInmited Delco.
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is COLOR
KEYING

for SPEED
for PROFIT

JACKSON ELECTRICAL INSTRUMENT CO
124 McDonough St., Dayton, Ohio

‘hﬁ’_’;ﬁ HIGH DAIN ANTENNAS

CONTROLLED RADIATION

Patiarn ja  beaemed Soward tha leiripen
far aptimim  reipens,
Mownting Strecters Doss Not  Affec
Rodiation Potterms

“TEAM-MATES”
_TG-S-S (144-170 me) TG-2-R‘

$74.25 Net $18.00 Net
3 ELEMENTS Half Wave
Fixed Station Element
3X Power of Maximum
7G-2-R Possible Gain

Although independent use of the
7G-5-S ond TG-2-R give amaz.
ing perfarmance, their combined
use as "‘Teom-Mates’’ produce
the ultimate in gain ond effi
ciency. The engineered campat
ible characleristics of pure
vertical polarization and
matched feed points, with
the elimination of horizon
tal polorizotion, make the
Team-Motes’ leaders in
the field of communication
Gain Figures, Rodiation Pat-
terns and Catalogs Listing
All Models are Available
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Fig. 4. Functional block diagram of Model G-32W shows internal connections.

tions, to the oscilloscope. Simultaneously,
the marked ‘“sample” signal is also
coupled to the oscilloscope, via the same
internal connection. The result is a scope
display of the response curve with well-
defined markers.

We used the instrument in the lab to
align a television receiver, a communica-
tions receiver, and an FM receiver. In
every case, the marker proved itself the
most remarkable feature of the G-32W.
We found the marker adder simplified
two normally tough jobs—checking the
exact frequency of trap notches and

finding the true crossover point of the
S-curve in an FM-discriminator align-
ment.

With normal marker-mixing proce-
dures, the marker would have been at-
tenuated in the notches, right along with
the sweep signal; with the G-32W, the
marker is inserted after the signal has al-
ready gone through the notch, so a nice,
large pip is observable. This was un-
usually helpful, since it is otherwise diffi-
cult to see if the traps (or S-curves) fall
at just the correct frequencies. We liked
this simplification of a once-difficult task.

Sensitive Tube Tester

To test mutual conductance, cathode
emission, and/or grid emission in tubes,
Mercury Electronics Corp. has provided
the Model 1000 Mutual Conductance
Tube Tester shown in Fig. 5.

Specifications are:

1. Power Required—117 volts AC; 60
cps.

2. Tests Performed—mutual conductance;
cathode emission in diodes and CRT's;
grid emission and gas, sensitivity up to
150 megohms; shorts.

3. Tubes Tested—all receiving types, in-
ctuding novars, compactrons, 10-pin
novals, and 5-pin  nuvistors; CRT’s;
separate tests for multisection tubes.

4. Panel Meter—face size 412", sensitiv-
ity 1 ma; mutual conductance and
GOOD-?-BAD scales.

5. Controls and Terminals — FUNCTION
selector switch; filument selector switch;
thirteen lever-action switches for set-

ting tests and selecting elements; LoAD
potentiometer; 13 tube sockets for
various tubes; 7— and 9-pin straight-
eners, neon SHORTS indicator; red
POWER indicator; CRT test cable with
dual socket.
6. Size. Weight, Price—I14" x 914" x
434" 814" lhs; $79.50
The Model 1000 utilizes a bridge cir-
cuit to measure the mutual conductance
of any amplifier tube being tested. An ex-
traordinary arrangement is used to supply
DC plate voltage for the tube under test.
making use of the same rectifiers to
monitor the plate signal developed in the
test tube. Fig. 6 shows, in greatly simpli-
fied form, the circuit arrangement.
Taken as a power supply, windings A
and B of T1 apply 60 cps voltage to the
diodes of V1, a 6BJ8. The ground return
for the T1 windings is through resistors
R1 and R2 and control R3. VIA and

MERCURY TUNER SERVICE, INC.

890-1 River Ave., Bronx 51, N.Y.

"Llargest in the East”

VHF-UHF TUNERS

7 Months Warranty

Price Includes Labor & Minor Parts
TUBES & MAJOR PARTS

AT MET PRICES
When Shipping Tuner: Include Tubes,
Shields ond Damoged Paris.

Give Model Number and State Complaint
PACK WELL AND INSURE

AlLL MAKES
ONE PRICE!

59.50

URS OM POPULAR TYFES
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You’ll save time, trouble...
by turning FIRST to BUSS

for fuses of unquestioned high quality

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

BUSS fuses are made to protect—
not to blow needlessly
When you install BUSS fuses—you are sure your
customers receive maximum protection against damage
due to electrical faults. And just as important, your
customers are safeguarded against irritating, useless
shutdowns caused by faulty fuses blowing needlessly.

BUSS: The complete line of fusés and
fuse mountings of unquestioned high quality.

(93

It pays to rely on dependable BUSS fuses because
there are no ‘“kicks” or complaints from users about
their operation .. .and you avoid costly, unnecessary
callbacks.

Capitalize on tha BUSS trademark

The universal trade and consumer acceptance of
BUSS fuses is based on the millicns upon millions of
BUSS fuses used in homes, on farms and in industry
for over half a century. Handling BUSS fuses — and
other KNOWN iterms—helps safeguard your reputation
for service and quality.

For more information on BUSS and FUSETRON
Small Dimension Fuses and Fuseholders . .. Write for
bulletin SFB.

BUSS;MANN;-MFG. DIVISION
McGraw-£dison :Co.
St. Louis 7, Mo.

862
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REACTO-TESTER

Kll;i:‘ilﬂl' MODEL T-475. $649N§

C'/O\') ... the finest picture tube test

instrument available for TV servicing . . . outperforms
them all . . . regardless of price! Tests, analyzes and
repairs every type of TV picture tube. ..
standard black & white including new 19" and 23”
tubes . . . plus low G, tubes, all 110° and color!
Compact, easy to tote “on the job” . . . only 10” x 93,” x 414",

ANTRONIC CORPORATION

2712 W. MONTROSE / CHICAGO 18 / ILLINOIS

DESIGNERS AND MANUFACTURERS OF ELECTRONIC COMPONENTS

AVAILABLE AT:
Dunlap Electronics

General Electronics Inc.
Seattle, Washington

Alco Electronic
Lawrence, Massachusetts

Stockton, California

Serving Central California
and Nevada

Edisco

San Francisco, California
Radio Parts Company

San Diego, California
Wholesale Electronic Supply
Ventura, California

Peerless Electronic Co., Inc.

Louisville, Kentucky

Stolz-Wicks Inc.
Chicago, Hlinois

Radio Electronic Sales Corp.

Worcester, Massachusetts

Norwest Electronics

Detroit, Michigan

Bushbee Electronic Supply Co.
Richmond, Virginia

Baptist Electronic Supply Co.
Jacksonville, 1llinois
Shelbourne Electronics Inc.
Wilkes Barre, Pa.

L. B. Walker Radio Co.
Denver, Colorado

L. B. Walker Radio Co.
Pueblo, Colorado

Broadwin Television & Radio Co.
Hammond, Indiana

C & G Electronics Co.
Tacoma, Washington
Serving Western Washington

RCA Victor Distributing Corp.
Los Angeles, California

Evans Radio

Concord, New Hampshire

BC TV Supplies

Vancouver, B.C. Canada

Polar Electronics

Fairbanks, Alaska

Fitzpatrick Electric Supply Co.
Muskegon, Michigan
Electronic Wholesalers, Inc.
Washington, D.C.
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Fig. 5. Model 1000 has very sensitive
test for gas within tubes and CRT’s.

V1B act as a full-wave rectifier, supply-
ing pulsating DC voltage to filter capaci-
tor C1. The capacitor smooths the ripple,
resulting in a DC voltage which is
applied through R4 to terminal P of the
tube-test socket.

The “bias-and-signal circuits” furnish
operating voltages for terminal G of the
test socket. These voltages consist of a
DC grid bias upon which is superimposed
a 60-cps test signal. The test signal is
taken from a winding on T1, but is
specially processed in a phase-shift bridge
so it is out of phase with the signals ap-
pearing in secondary windings TIA and
Ti1B.

Within the bridge circuit, meter M1
is connected to read zero when the bridge
is perfectly balanced—that is, when cur-
rent flow is equal in each leg of the
bridge. In this state, the voltage between
points Y and Z is zero. Control R3 is
provided to permit precise balance of
the circuit, since slight differences might

|
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|
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i
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7

!
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T 73 BIAS AND
BElNG SIGNAL
TES 1D CIRCUITS |

N17vVAC

Fig. 6. Simplified schematic shows un-
usual power-supply and test circuits.
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Fig. 7. Diagram of gas-test circuit.

exist between the two diodes or the two
transformer windings.

The mutual conductance test is not the
only significant feature of the Model
1000; there is also an unusually sensitive
gas test. Fig. 7 shows how it works.

The test voltage is applied between the
grid and cathode of the tube being
checked. The cathode is connected to a
source of B4, while the grid is returned
to ground through Rl and R2. If there
is gas in the tube, or if the grid itself is
emitting electrons, the applied voltage
shown will cause reverse current to flow
from the grid to the cathode. If current
does flow, it develops a positive voltage
across grid resistor R2, which in turn
causes VIC to conduct, indicating on the
meter that reverse current is flowing in
the test tube.

The gas-test circuit in the Model 1000
is unusually sensitive, being capable of
measuring grid emission in the order of
150 megohms. R4 adjusts the sensitivity
of the test circuit by controlling the con-
duction point of VIC; it can be set for
any desired sensitivity. This adjustment is
factory - set, however, and normally
should not be altered.

We used the instrument in our lab and
found that the gas test was, indeed, very
sensitive. Among our “library” of de-
fective tubes are several with varying
amounts of gas and grid leakage, and

Get ALL Basic Color-TV Test Patterns
From This ONE Low-Cost Generator

ACA WR-644

COLOR-BAR/DOT/CROSSHATCH GENERATOR

Here is the low-cost, lightweight, high-quality instru- %
ment that gives you all essential Color-TV test patterns 0NLY$1 89 50
Color-bar signals for checking, adjusting and trouble- 5
shooting Color-TV circuits; dot and crosshatch pattern signals for adjusting con
vergence in color receivers and for adjusting linearity and overscan in either color
or black-and-white receivers. Designed for in-the-nome or shop servicing.

*User Price (Optional)

SIMPLICITY: Only three operating controls! GENERATES:
Provides RF output...connects directly to

antenna terminal of receiver. No external sync g SolerBaninattern.. Ten
leads needed, ARy R-Y, B-Y, G-Y_ I and

signals spaced at 30°
STABILITY: Crystal controlled signals as- ) e el day
sure accuracy and dependability. Patterns are
rock-steady, free from “jitter” and ‘“‘crawl”,

matrixing, and for au-
PORTABILITY: Weighs only 13 pounds. The

tomatic-frequency and
phase alignment.

Crosshatch Pattern

the Model

1000 showed gas in all of

them — some, in fact, that certain other
testers have failed to discover. The sensi-
tivity is so high that a number of tubes

ideal test instrument for proper in-the-home
color-TV adjustment and servicing.

FLEXIBILITY: Extra wide range on chroma
control..."standby” position on function switch
fixed number of dots and bars..."on-off” con

A crosshatch of thin
sharp lines for adjust-
ing vertical and hori-
zontal linearity, raster
size and overscan

Dot Pattern (not tllus-
trated) permits accu

which operate normally in sets were re-
jected by the instrument as gassy. If a
tube is to be operated in a very critical
circuit, however, it is well to learn
whether or not it contains any gas, since
the gas content usually increases with
age.

The instrument proved itself capable of
evervthing we expected of it. A

now in our lab...
The latest test instruments being an-
alyzed for future ““Notes’’ columns:

EICO Model 955 Capacitor Checker

Hickok Model 656 XC Color Gener-
ator

Paco Model G-34 Sine-Square Gen-
erator

RCA Model WO-91A Oscilloscope

Sencore Model PS-120 Oscilloscope

trol on sound-carrier. rate color convergence

GET ALL THE FACTS ON THE NEW RCA WR-64A

] 1
' '
! RCA Electron Tube Division i
1 Commercial Engineering Dept. PF 1
: Harrison, N. J. :
| Please send me your folder (1Q1017) on the new RCA WR-64A Color-Bar/Dot/Crosshatch Generator. :
1 1
! Name Title -
' '
: Company _ . :
: Address = :
' 1
VoCity Zone State i
H . . . ey 1
[ — Or see it at your Authorized RCA Test Equipment Distributor---—---- 4

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
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4 e e
antenna specialists
M-82 ‘Black Box' ;

fi

e

T é
an entirely new class |,
of citizens band powerj}}:g
accessory that gives,
you ...

FANTASTIC
NEW
PERFORMANCE ((F 1
A
AND
0UT OF
YOUR
PRESENT
B
EQUIPMENT

Forget everything you know
about the “talk and hear”
power of your present CB
equipment. This remarkable -~
new, self-powered device =
has changed the standards of
“talk and hear” power! How?
Produces a constant 100%
legal power at the antenna.
Result? 20 db gain (minimum)
received . . . over 10 db transmit modulation
gain (plus varying carrier gain) from base.
Benefit! Clarity and volume never before pos-
sible at both ends. Drastic reduction of in-
herent mobile interference. It's like having
another full turn on your volume control.
Meets F.C.C. limitations, naturally.

antenna_
amplifier -

e e S e e

You've got to hear

it to believe it.
®  Your local citizens band
supplier probably is demon-
strating the Antenna Specialists

//A brand M-82 right now!
Reg. T.M. “Stripes of Quality . ..or write to
the antenna specialists co.

12435 Euclid Avenue = Cleveland 6, Ohio
Export Div., 15 Moore St., New York 4, N.Y.
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IROU BLESHOOTER

answers ~your service problems

FB';C;A;' CHANNEL “A" AF AMP—PHASE INV 100K
CONTROL 6U8 OUTPUT
I;—— *1& ' ]
' B ®

330K 470K| N
47 D
mmf s
e
S

CONTROL

100K

QUTPUT
Feedbacks Three would you suggest?
One: 1 have a Stromberg-Carlson Mod- I'wo: 1T have a Magnavox Model

el ASR-433 Stereo Amplifier in my shop
for service. The trouble is a high-fre-
quency whistle on Channel A only. This
oscillation seems to be generated in (or
around) the 6U8 amplifier and phase-
inverter stage. All voltages are correct
except for that on pin 6, which reads 50
volts while the schematic (PHOTOFACT
Folder 487-14) calls for 75 volts. I've
checked most of the components in this
circuit and could find none off-value, and
there is no noticeable difference in lead
dress between Channels A and B. What

V72AA TV set which makes a peculiar
squealing sound when it is tuned off-
channel. T think this is due to a change
which T made in the tuner; do you think
this is possible?

Three: My own 8-transistor radio os-
cillates at times. This “put-put” noise
changes as the volume control and tuning
dial are adjusted. What causes this?

R. VaNn Camp
Westchester, Calif.

One: Regeneration apparently is your
problent in the amplifier. Judging from the

Chassiss RCA CTCI10

COLOR COUNTERMEASURES

Symptoms and service tips from actual shop experience

Symptoms: No sound. no video, odor of burnt components.

Tip: Look for damage to R192 and R193—the two 1600-ohm, 10-watt B+
dropping resistors which are wired in parallel and located on the underside of
the chassis in the lower left corner. If these resistors are ruined completely
(normally recognizable by their having popped open), remove the “doghouse”
shield that covers the chroma section, and look at the 3900-ohm demodulator-
plate resistors (R160 and R161). You’ll probably find them to be damaged
also, due to a shorted 12AZ7A demodulator tube (V21). When this tube shorts,
it generally takes with it all four of the resistors mentioned.

‘ ®g7_rm %Rmm ﬁ 360y
é 31/ 'L l oty |27 SOURCH
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150VAC @DA Lamt T
RED GRN = | 10w
@
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voltage readings in the circuit. it seems
possible that C82 is leuky or R77 has
changed in value. Fither fault would lovwer
the voliage at pin 6 of the 6US: however,
a leaky C82 would also alter the hias on
pin 9 of the phase-inverter section, per
haps causing excessive gain and wmvanied
feedback, | would. in addition. check the
bius resistors in hoth cathode  circuits—
especially R79—10 be sure thev are of the
correct value, {tis possible that trouble in
the C83-RS81T network micht contribute 10
the problem. Of course C61—the screen
hypass—is also a prime suspect.

Turning to another possible source of
positive feedback in this amplifier, be sure
R&S in the feedback network is okav. and
the connections to T3 have not somehow
hecome reversed.

Sometimes the cause of oscillutions of
this nature carn he pinpainted by the simple
means of bringing «a finger {(or a metol
screwdriver blade) near various compon-
ents in the suspected feedback path: when
the offending part is approached. the pitch
of the oscillation should change.

Two: Your description of the off-chan
nel voise in this TV set leads me to sus-
pect you micght have a very short hieh-
voltuge arc somewhere, and the energy iy
heing radiated to the sound or other cir
cuits. To identify this unusual svimprom,
you might disable the high voltage by
pulling the sweep fuse temporarilv. If the
wwanted sound persists, perhaps it does
ster from feedback. You could svstemat-
icallv ey locating such o feedback path
hy disabling the RF, IF, and sound stages.
in twrn, until one is discovered that is part
of the undesired  feedback loop. T hen
irotthleshoot the fault as anv other feed
hack problem: checking bypass capacitors,
component values, and lead dress.

Three: Your transistor radio is motor-
hoating. probably  becanse  of  umvanted
coupling among  the circuits—a
not-uncommon malady in these sers. The
cause can ustially be traced to a defective
hattery-hypass  capacitor  or a  bariery
which has developed high internal resist-
ance. Naturallv, trv a new battery first.

varions

Misleading Reading

An RCA Chassis KCS81B (covered in
pHOTOFACT Folder 208 -8) has insufficient
height. and the peak-to-peak voltage of
the yoke-input  waveform is half of
normal. The output-tube grid waveform
has the correct amplitude. but I read —10
volts on the grid, The schematic calls for
zero volts. | think this difference may be
the key to the trouble, but can't find the
cause.

Russrrr V. Coarney
San Diego. Calif.

If you measured the =10 volts with «
VTVM. this is probably correct. The erid
voltuge on the schematic was taken with
a VOM (standard shop equipment when
this old set was built); it loaded the high-
impedance grid circuit and failed to oive
a true reading, The waveform indications
point strongly to trouble in the output
stage or voke.

vacuumtuberectifiers; $5347 replaces
6BW4 or 12BW4 in Citizen's Band
radios; your 50 to 500 marequirements

Tarzian 400 and 600 volt F and H series
units are available in handy Ten-Paks,
in Doubler Replacement Kits, and in
bulk; M150 and M500 units are avail-
able in Conversion Kits and in bulk.
Nine standard tube replacement recti-
fiers replace over 95% of all popular

Sarkes Tarzian

...the preferred* silicon rectifiers

that mean fewer call-backs
¥by service technicians—again in’62

are covered by four ''condensed
stack' selenium rectifiers, which
Sarkes Tarzian has made more effi-
cient—and smaller—than before.

W Tarzian silicon rectifier dependability virtually eliminates
call-backs that waste your time and profits. Units are available
immediately from distributors throughout the country...in the
shapes, sizes, and specifications you need to do your work
quickly and easily.

Tarzian’s industry-wide reputation for high quality at a pace-
setting low price is a basic reason why technicians like your-
self prefer Sarkes Tarzian rectifiers by nearly as many votes as
the next two brands combined.

That statement is based on the results of 1961 and 1962 mail-
ings by Brand Name Survey, an independent research organi-
zation, to 23,000 service technicians in all major market areas
of the United States, covering 36 states. You're in good com-
pany—and lots of it—when you make Tarzian rectifiers your
first choice for replacement applications.

Free Tarzian “Distributor Line” Catalog is available now
as your guide to replacement rectifier quality. Ask your
nearest Tarzian distributor tor your copy.

ot

o SARKES TARZIAN, Inc.

"] World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast
% Equipment  Air Trimmers « FM Radios » Magnetic Recording Tape « Semiconductor Devices

SEMICONDUCTOR DIVISION ¢ BLOOMINGTON, INDIANA
In Canada: 700 Weston Rd., Toronto 9 » Export: Ad Auriema, Inc., New York
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PRINTED CIRCUITS
A PROBLEM?

HERE’S :
YOUR SOLUTION vy

ENDECO

De-soldering &
Re-soldering iron

Removes Solder
by Vacuum and
Re-solders too!

- Frees Connections for
easy removal.

= Vacuum Pickup of
melted solder.

- Temperature controlied.

+ Model 100-75 Watt
AVAILABLE at Your
LOCAL DISTRIBUTOR
OR WRITE DIRECT.

ENTERPRISE

DEVELOPMENT CORP.
917 CIRCLE TOWER BLOG.
INDIANAPOLLS 4, INDIANA

Literature Available

THE FISHER 300 B

Three of the world’s finest components on one chassis

| USE THIS COUPON FOR DETAILED INFORMATION 1

AM-FM-Stereo Multiplex Tuner: sepa-
rate tuning indicators for FM and AM;

exclusive Fisher STEREO BEAM automati- Fisher Radio Corporation i
cally shows whether an FM station is broad- 21-54 44th Drive, Long Island City 1, N. Y. ]
casting in stereo. . 1 Please rush the following FREE literature: 1
2 High-Power Stereo Amplifier: 65 watts IO Ic{gg;;l)vlgie specifications on the Fisher 800-B :
music power; special center-channel
H A The 1962 Fisher Handbook, a 40-page illus-
output connection for third speaker. 1 e trated reference guide and component cata- :
1 n:
Master Audio Control-Preamplifier: : logue for custom stereo installations. '
complete, easy-to-use control system Name.
assures total flexibility; provisions for every I ]
type of input. Price $429.50* | Address. 1
*Walaut or Mahogany cabinet $24.95; i City Zone___State 1
prices slightly higher in the Far West ] PF-801 ‘
b
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Master Antenna Systems
(Continued from page 29)

cabin |—we already have a signal
loss of 9 db.

Now, there is going to be a tap-
off for each receiver (or cabin),
and each tap involves one type of
loss—the isolation loss—which is
peculiar to the individual receiver
rather than to the system as a
whole. The tap-off is designed to
reduce signal at least 10 db be-
low the line level at the point of
take-off, providing at least 20 db
of isolation between any two re-
ceivers in the system. This pre-
vents any interaction (radiated
oscillator  signal, noise signals
caused by tuner switching, and the
like) between sets.

In addition, each tap-off will pro-
duce some loss in the line—feed-

through loss — which will affect
signal availability to other re-
ceivers. Fortunately, this loss is

usually small compared to other
system losses; it may be, for ex-
ample, only .5 db. Thus, the ac-
cumulated feed-through loss for
the eight cabins in branch A would
be 4 db.

Totaling the losses at cabin 1,
there is a total of 4 db feed-
through loss plus 9 db line loss—
an accumulated total of 13 db.
Also, we must add the isolation
loss for the tap-off in cabin 1 only
to determine the signal loss at this
weakest point. Adding this 10 db,
we arrive at a total drop of 23 db
between the antenna and the re-
ceiver.

If the system used a single line
to feed all receivers, the loss prob-
lem would end here. However, we
have two branches, which must
be fed from a common distribu-
tion amplifier. This will be done
through a symmetrical line splitter,
which introduces a loss of perhaps
3 db to each branch. Thus, assum-
ing there is plenty of signal voltage
from the antenna, we need a total
boost of 26 db in the amplifier to
make sure the signal is not de-
teriorated, even at the weakest
points in the chain—cabins 1 and
16. In a symmetrical system like
this, the calculation for one branch
will give us the gain requirement
for both branches; a 26-db am-
plifier will maintain good signal to
the ends of both lines.




CEILING
= FEEDER CABLE
ZERERERE — e
A1 waw wa
GBI CABIN ﬁ CABIN
~— OUTLETS —
SIDEVIEW

Fig. 4. Enclosed space above ceiling
in row of cabins is handy cable route.

Splitters and Tap-Offs

The splitter is generally a re-
sistive divider (not frequency-
sensitive) that will divide signal
voltages equally between  two
branches while maintaining the
line impedance. The splitter has
several advantages: For one thing,
using branch lines permits more
versatility in system layout; also,
the splitter helps keep feed lines
short.  (Since long lines require
high gain, receivers connected near
the amplifier on such lines may be
overloaded.) Furthermore, odd as
it may sound, a splitter can actual-
ly reduce system losses. In the sys-
tem of Fig. 2, accumulated wire
losses at the wvery last receiver
would be 18 db if a single line
(300") were used; but splitting
the load into two 150" runs in-
volves a wire loss of only 9 db and
a splitter loss of 3 db. Since this
comes to 12 db altogether, there is
a considerable saving of signal.

As to tap-offs, there is a wide
variety. The manufacturers’ cata-
logs are your best refcrence here.
Some match 72-ohm lines directly
to 300-ohm receiver connections;
others merely maintain the 72-ohm
match for short branches, such as
the line to a TV set. Some are
rugged outdoor types; others are
for indoor use. Among the latter
are f{lush-mounting wall units such
as shown, ready for use, in Fig. 5.
In addition, certain tap-offs are
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: See your electronics parts
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ELECTRONICS CORPORATION

manufacturers of quality electronic products
111 Roosevelt Avenue, Mineola, New York
IN CANADA: Wm. Cohen, Ltd., 8900 Park Ave., Montreal

| . oy
Fig. 5. Individual sets are most easily
connected to system via wall plug.

August, 1962/PF REPORTER 77

www americanradiohistorv com "



Exact Replacements

for Original 50

6502

0 ~ 0 503

Auto Radio Equipment 2534
6505
6506
6507
6508
6509
6510
6511
6513
6514
6515

6540
6541

[n addition o our regular re-
placement line of [.F. trans-
formers we are now offering
the following special replace-
ment items. as well as the exact
replacement LF. transformers
for those parts which were
supplied by the original man-
ufacturer

6550
6551
6552
6553

6581
6582
\\),— 4583

|QUALITV| i

VY VVVVVVVVVYVVYVYYY

EXPORT REPRESENTATIVE:
Robumn Agencies. Ime., M.Y. 13, N.Y.

CANADIAN REPRESENTATIVE:
Atlas Radia Corp., Ltd., Toroato 10, Onl.

(at. No.

Use 0.E.M. Part No.
Bendix
262 ke I.F. 2090237-1
262 ke |.F. 20902372
262 ke I.F. 2090237-3
262 kc |.F. 2090237-4
262 ke |.F. 2090237-5
262 ke I.F. 2090239-1
262 ke L.F. 2090239-2
262 kc |.F. 2090239-3
262 ke I.F. 2090907-2
262 kc I.F. 2090908-3
262 ke I.F. 2090907-3
262 ke |.F. 2090908-4
262 ke I.F. 2090907-5
262 kc 1.F. 2090908-5
Deleco
262 ke |.F. 1221253
262 ke I.F. 1221255
Motorola

455 ke |.F. 24C485553
455 kc |.F. 24C485554
455 ke IF. 24C485555
262 ke L.F. 24D563300 (Mopar)

General Replacement
455 ke L.F. Output with Diode Filter
455 ke I.F. Input
455 ke I.F. Qutput
262 4z |.F. Input
262 iz |.F. Output with Diode Filter

¢ Available through your local distributor

J. W. MILLER COMPANY

5817 S. Maln St.,

Los Angeles 3, Calif.
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Product of
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Spartanburg, South Carolina
in Canada: CROSS CANADA ELECTRONICS
12 Laurel Street, Waterloo, Ontario
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me Only Complete Line or
V. H. F. ANTENNAS

3 — 1% — 2 — 6 METERS

®* DUAL STACKS
* COLINEAR ARRAYTS

* BEEAMS
® QUADS
* MOBILE HALODS

o o VHF
\}3. "~ COLLINEAR ARRAYS

430 Mc. 16El.  $ 985
. 220Mc. 16 El.  12.85
144 Mc. 16 El 16.00

I also available with
|Jr'r 32 and 64 elements

SEE YOUR DISTRIBUTOR or
write for free catalog

Coaxial Cable
Lightning Arrester

BLITZ-BUGS

'I MODEL LAC-1 with one male and one
+ female Type 83 connectors, install di
rectly to equipment PRICE $3.95 NET
2 MODEL LAC-2 with double female Type
= 83 connectors for 'in-the-cable” in
stollation PRICE $4.45 NET
3 MODEL LAC-2N with double femole
= Type N connectors for commerciol ‘in
the-cable’’ installation PRICE $5.95 NETY
BLITZ-BUGS provide lightning protection
for amateur, citizen-band, twa.woy and all
other coaxial cable systems
See Your Distributar or Write for Catalag

ush

Manhevier. 0L H.

&0 Haywond Biriel

raft

designed to be frequency-sensitive,
so they will introduce more isola-
tion loss on onc channel than on

another. This would help in case
one channel developed excessive
signal  (and  resultant  overload)

while other, weaker channels were
in good condition.

Amplifiers

Let's return to our sample sys-
tem (Fig. 2). We have said that
the distribution amplifier will have
to provide a gain of 26 db. How-
ever, let’s play safe: The system
and its components will age, and
tubes will get tired. so a margin

of several db against such con-
tingencies  will  avoid  future dis-
satisfaction  and  reduce mainte-

nance problems. Give the system
10 or 12 db to spure——scarch the
manufacturer’s catalog for a unit
that will provide at least 38 db of
gain.

The unit will be rated not only
in db gain, but also as to the maxi-
mum  signal microvolts—that
can be applied without producing
overload.  Some amplifiers  have
gain controls. so you can match
input and output signal require-
ments.

Other amplifiers have ili con-
trols. in addition. These controls
shape the amplifier response so
you can boost high-frequency out-
put over low-frequency output. as

with o treble control in a hi-fi
system. Applying a little tilt helps

to counteract increased line losses
at the upper-channel frequencies
without causing excessive gain on
the lower ones.

Conclusion
If you run into trouble. don't
hesitate to  contact the manufac-

turer of the equipment you are
using—generally, through his dis-
tributor who is nearest you. After
all. fundamentals are all anyone
can give you. The rest you will
lecarn by doing—with the confi-
dence of having a helping hand
nearby in case of trouble.

So. if someone ever wanders in-
to your shop saying he can’t find
anyone to install the system he
wants, and asking if you can do
it (this does happen). don’t kick
away a golden opportunity. Every-
one’s in your corner, so go ahead
—and good luck! A




Horizontal Oscillators
(Continued from page 27)

be “straining at the leash” and will
be likely to fall out of sync on
camera changes or when a differ-
ent channel is tuned in. To elim-
inate the annoyance of frequent
hold-control adjustment, and to
catch troubles before they develop
into callbacks, it’s good *“preven-
tive medicine” to check horizontal
circuits for positive, solid sync with
minimum AFC correction.

One simple test serves either to
check the AFC action of a nearly
normal circuit or to isolate the
cause of off-frequency operation.
The connection between the AFC
and oscillator stages is effectively
broken by grounding the input grid
of the multivibrator (pin 2 of V12
in Fig. 4). In most circuits, the
DC voltage at this point is nor-
mally only a few tenths of a volt
above or below ground potential;
thus, the test merely simulates a
normal condition without permit-
ting AFC action.

If the multivibrator was origi-
nally in sync, but drops out of sync
when the grid is grounded, you
should suspect that its natural fre-
quency is incorrect—though still
within the correction range of the
AFC circuit. See if it can be syn-
chronized at some point within the
middle third of the hold-control
range; if not, it would be advisable
to see if any trouble is developing
in the multivibrator.

If the multivibrator was out of
sync to begin with, and grounding
the grid makes no difference, this
indicates that the multivibrator has
a frequency error which is too great
for the AFC to correct. If an out-
of-sync condition is altered by
grounding the grid, and can be
temporarily removed by adjusting
the hold control, this indicates an
unbalance of the AFC stage—re-
sulting in an incorrect AFC-output
voltage which is detuning the mul-
tivibrator. (For proof, see if the
input-grid stage voltage is several
volts more positive or negative
than the value stated in service
data.)

Once you've decided whether
the cause of off-frequency opera-
tion is in the multivibrator or in
its control stage, you can proceed
to close in on the faulty compo-
nent. At this time, note again if

We're not much on

FLAT TIRES

But try us on Auto Radio Controls!

Although your CentrarLaB distributor is
your best source for auto radio controls,
he won’t be of much help to the character
with the flat tire. The comprehensive
CenTrALAB auto radio control line only
goes back to 1942 model automobiles.

From 1942 on, though, it’s a different story.
CEeNTRALAB is the only control manufacturer
offering a complete line of exact replacement
auto radio controls ... not to mention SP
on/off switches. They cover 202 different
automobile models, domestic and foreign.

CenTrALAB auto radio controls are listed in
COUNTERFACTS and PHOTOFACTS, as well as
in the Sams Industry Control Guide.

Changing tires is man’s work, but changing
auto radio controls is child’s play—with
CENTRALAB exact replacements.

PHOTO: BETTMAN ARCHIVE
B-6234
THE ELECTRONICS DIVISION OF GLOBE-UNION INC.

942H EAST KEEFE AVENUE « MILWAUKEE 1, WISCONSIN
In Canada: Centralab Canada Ltd., P.0. Box 400, Ajax, Ontario

ELECTRONIC SWITCHES . VARIABLE RESISTORS . CERAMIC CAPACITORS
PACKAGED ELECTRONIC CIRCUITS +« ENGINEERED CERAMICS
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Valuable SAMS

Reference Books
for Technicians

(Available from your Sams Distributor)

FM T
\et\ﬂ"“
s«d-t-a ‘“@x’ e

n ww
VE 2
Handbook of Electronic Tables

and Formulas (2nd Edition)

by the Howard W. Sams Technical Staff.
Completely revised, updated and expanded
to contain nearly 50% more material than
the popular first edition. Truly a one-stop
reference for all charts, tables, formulas,
laws., symbols and standards used through-
out the electronics industry. 6 FULL-COLOR
foldout pages show assignments for the
entire frequency spectrum, based on the
latest FCC allocations. 192 pages, 53‘95
hardbound. Order HTF-2, Ouly. ... . .

Electronics Math Simplified

by Alan Andrews. For anyone who requires
a knowledge of mathematics as it pertains
to electronics. Covers the subject in a logi-
cal, clear, arnd concise manner, using dozens
of examples related specifically to electron-
ics. Particularly suited for use in any train-
ing program involving the study of electron-
ics, the book has been especially prepared to
coincide with studies leading to 2nd-and 1st-
class FCC Radiotelephone licenses. 54.95
224 pages. Order MAT-1, Onlv.... ...

Handbook of Electronic Charts
and Nomographs

by Allan Lytel. This unique timesaver con-
tains 58 electronic charts and nomographs
for deriving answers to literally hundreds
of electronic formulas with slide-rule accu-
racy—in no more time than it takes to rule
a line. All charts and nomographs are posi-
tivned one on a page, and on one side only.
The back-up side of each preceding page
tells how to use each nomograph. A clear
vinyl overlay sheet is hinged from the bot-
toa of the back cover so it can be positioned
over any nomograph, permitting the user
to rule in erasable pencil lines to connect
the appropriate points on the graph scales.
Tells how to effectively use nomographs, and
how to develop your own. 128§ 54.95
pages. Order NOM-1, Oulv..... .. ...

Modern Dictionary of Electronics

by Rudolf F. Graf. BRAND-NEW! Includes
definitions for over 10,000 electronics terms
and phrases in current use. Concentrates
specifically on electronics, including all the
newest branches of the art. The most up-to-
date electronics dictionary available. All im-
portant words and terms are cross-referenced
to enable you to find the necessary definition
with no loss of time. Includes a unique Pro-
nunciation Guide showing syllabic djvision
and pronunciations, as determined by in-
dustry usage, for over 1,000 selected words.
Its 384 pages and more than 350 supporting
lllixstratlons make it a volume you'll find
indispensable. 384 pages, hardhound. .

Order DIC-1, Ouly. .. . ... ... $6 ke

The Audio Cyclopedia

by Howard M. Tremaine., D. Sc., F.A.E.S.
The most conprehensive reference on audio
and hi-fi ever published, completely covering
every phase of the subject. Contains answers
to more than 3,400 separate topics; features
354 halftone illustrations and 1300 line draw-
ings. Over 8 years in preparation. Each
subject can be instantly located from ~the
54-page index through a unique chapter and
paragraph numbering system, 1280 519_95
pages, hardbound. Order ACT-1, Only

FREE SAMS BOOK LIST AVAILABLE
Ask Your Distributor or Write Us Direct

HOWARD W. SAMS & (0., INC.

4300 W. 62nd St., Indianapolis 6, Ind.
In Canada: A. C. Simmonds & Sons, Ltd., Toronto 7
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the symptoms indicate operation
above or below normal frequency;
completely different techniques will
be called for.

Analyzing the multivibrator it-
self, note that it’s made up almost
entirely of resistors and capacitors,
and that their RC time constants
are the main frequency-determin-
ing factor. Increasing the func-
tional resistance of the hold con-
trol will slow down the operating
frequency. So will an increase in
the value of cathode resistor R101
or plate resistor R96, such as
might be caused by a short in the
tube. In R99, the second-stage
plate resistor, an appreciable in-
crease in value would place more
resistance in series with the saw-
tooth-forming circuit which devel-
ops the drive signal—and the de-
crease in drive would probably
produce more serious results than
any accompanying change in fre-
quency.

Coupling capacitor C89 might
possibly increase in value and re-
duce the operating frequency, but
this trouble is less likely than a
resistor fault. Likewise, the ring-
ing coil (horizontal frequency slug)
normally has a rather limited ef-
fect on multivibrator frequency,
and isn’t likely to throw the circuit
far out of line. If you have any
doubt about the ringing coil, just
connect a jumper temporarily
across it; this will have very little
influence on multivibrator stability
during tests.

Now, what about AFC faults?
Remembering basic multivibrator
theory, a positive shift in DC volt-
age on the input grid is needed to
pull the multivibrator down to a
lower frequency. The rise in grid
voltage makes it more difficult to
cut off the first section of the mul-
tivibrator at the end of the “trace”
portion of the cycle; hence, it
lengthens the cycle. When the
multivibrator frequency is obvious-
ly too low because of an AFC mal-
function, the problem is to find out
where the excessive positive volt-
age is coming from.

Filter components C86, C87,
C88, R84, and R95 (Fig. 4) are
an unlikely source of this particu-
lar trouble; they merely tend to
“bleed off” the existing AFC volt-
age if shorted, or to incrcase ripple
and cause erratic sync if open.

WWwW americanradiohistorv com

A more likely cause of trouble
is the AFC diodes. If only one of
these becomes defective, the circuit
will become unbalanced and will
produce an erroneous output. In
the circuit of Fig. 4, for example,
leakage in the upper diode section
will cause insufficient negative volt-
age to be developed, while a nor-
mal amount of positive voltage will
be generated by conduction of the
lower diode. Thus, the net AFC
output will be positive, and the
multivibrator frequency will drop.
Usually, the shift in frequency due

Leader in indoor and outdoor antennas,
intercoms and TV accessories. now in-
troduces a complete line of wood wall
baffles and speaker enclosures. Designed
to give the best in sound reproduction
and beautifully finished in Blonde,
Mahogany and walnut, these units are
amazingly low priced.

also available
with speakers pre-mounted

WAVEBOOSTER

For complete details write to

RMS - Dep't. "'B”
2016 BRONXDALE AVE.
BRONX 62, N.Y.




to unbalanced diodes is not too
great; a considerable amount of
lcakage, or even an open diode
section, is necded to cause great
errors in operating frequency. The
older type of dual-diode AFC sys-
tem, using sync pulses of two po-
larities (see “Troubleshooting
Diode AFC Systems,” December,
1961 PF REPORTER) is even less
troubled by diode unbalance than
the common-cathode system in Fig.
4,

The most serious frequency-shift
problems involving dual-diode AFC
stages are due to leakage in the
input capacitors which feed the
sync and the sawtooth signals to
the AFC circuit (C82 and CS85 in
Fig. 4). The former unit is con-
nected to a point of high positive
potential; the latter also may be,
if it is returned to a tap on the
main flyback winding instead of
going to an isolated winding. If
any of this positive voltage leaks
through the coupling capacitors, it
mixes with the correction voltage
generated by the AFC circuit. Since
the net change in voltage is always
in a positive direction, a lowering
of multivibrator frequency is a
characteristic symptom.

Strange behavior often results
from this type of coupling-capaci-
tor defect. The multivibrator may
refuse to begin operating when the
set is first turned on, but may be
jogged into normal action by manip-
ulating the channel selector or
other controls. In other cases, the
complaint may be an intermittent
but severe loss of sync. This erratic
operation makes it difficult to lo-
cate the trouble by routine check-
ing of components; outright re-
placement of the coupling capaci-
tors is a good idea in stubborn
cases of horizontal AFC trouble.

Probing the AFC circuit with a
VTVM lead may bring back nor-
mal operation; but if the trouble
persists, you will note unusually
high positive voltages in the cir-
cuit. In one set, for example, very
slight leakage in C82 (Fig. 4)
raised the voltage at pin 2 of the
multivibrator to over 6 volts—
placing virtually zero bias on the
first section of the multivibrator.
The rcading at the common cath-
ode terminal of the AFC diode,
normally less than 10 wvolts, rose
to 18 volts.

AC voltmeter and load-compensated audio-wattmeter of unique
guality and accuracy. Measures AC voltage from 1 millivolt to
1000 voits in 11 ranges, and power from .015 milliwatt to 150
watts in 7 ranges, across standard loads from 4 to 600 ohms.
incorporates a tapped power resistor
(4, 8, 16, and 600 ochms) to handle up to 80 watts of power on
8 ohms, and 40 watts on other taps. It may be switched to
external load up to 150 watts. The meter is automatically com-
pensated for any load selected, internal or external, to provide
a single watt scale for all loads and ranges.
VOLTMETER:Ranges: .01, .03, .1, .3, 1, 3, 10, 30, 100, 300, 1000
RMS volts. Frequency Response: ==0db 10c to 150kc, —3db at
Impedance: 2 megohm shunted by 15mmf.

The instrument

500 kc.
Accuracy: =4%.
WATTMETER: Ranges: 15mw, 1.5mw, 15mw, 150mw, 1.5W, 15W,
150W. Frequency Response: =0db 10c to 100kc. Accuracy: =5%.
Internal Loads: 4 (40W), 8 (80W), 16 (40W), 600 (40W). External

Kit $49.95

Input

| NEW VERSATILITY & COMPACTNESS
& in PROFESSIONAL TEST EQUIPMENT

AC VOLT-WATT METER #261

Formerly designated as =260
Wired $79.95

load

«TO THESE...

Loads: 4, 8, 16, 600 (all to 150W),
1 II I | 1 Y T
— - I 1 T + ¢
, | i /
T | l’O:CHANGEi ---USE THESE-
1 ~THIS... T

i h

Connect to 60 cycle,

T operation.

METERED VARIABLE
AUTO-TRANSFORMER
AC BENCH SUPPLIES

#1073 (3-amp rating)
Kit $35.95 Wired $47.95

#1078 (7Y2-amp rating)
Kit $42,95 Wired $54.95

120 volt line and
obtain any desired voltage between 0 and
140 volts. Highly efficient variable auto-
transformer of toroidal core design gives
you continuously variable output,
versus rotation, with excellent regulation
and negligible waveform distortion. Model
1078 permits either 50 or 60 cycle

linear

...USETHIS!

BATTERY

Extra-Low-Ripple
6- and 12-Volt

ELIMINATOR AND
CHARGER #1064
Kit $43.95 Wired $52.95

Connect to 60 cycle, 120
volt line and obtain high-
ly filtered low dc voltage
continuously variable over two ranges 0-8,
0-16 VDC. Heavy-duty pi-type LC filter is
rated to take the full rated current output
continuously (10 amps on 8V range, 6
amps on 16V range), reduces ripple as low
as 0.3% at 2 amps on the 16V range. An
essential instrument for servicing battery-
operated equipment, including transistor
or hybrid types, and an excellent battery

ADOD 5% IN THE WEST

ELECTRONIC INSTRUMENT CO., INC.

3300 Northern Blvd., Long Island City 1, N. Y.

charger.
Also New From EICO:
|l acvivm & i TRANSISTOR IN-CIRCUIT
~ = f AMPLIFIER 5 AND CIRCUIT CAPACITOR
| 250 TESTER #680 TESTER #955
—= e ) A
© | Kitsass i Kit $25.95 © @ Kits19.8s
Wired $79.95 | Wired $39.95 o Wired $39.95
s #39 s, i

For complete catalog of over 106 EICO kits and wired units—hi-fi, test equipment,
citizens radio, ham gear—plus name of nearest distributor, write to dept. PF-8

Export Dept., Roburn Agencies Inc., 431 Greenwich St., New York 13, N.Y..
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Some defects speed up the mul-
tivibrator instcad of slowing it
down; however, the chances of this
happening are relatively slim. The
interstage capacitor C89 or the
second section of the multivibrator
tube could develop leakage, reduc-
ing the bias on the second tube
section and shortening the “trace™
period; in addition, the AFC diode
circuit could become unbalanced in
such a way as to produce a nega-
tive DC output voltage.

Final Checks

By paying close attention to the
symptoms as a guide in finding
trouble, and following instructions
in service data for horizontal-oscil-
lator alignment, you should not
have unreasonable difficulty in cur-
ing horizontal-frequency errors. But
before the set goes back to the
owner, take a few seconds to check
a few points of performance that
will assure you of an oscillator that
will stay “on the button.”

1. Are the horizontal hold and
frequency adjustments reason-
ably close to the middle of
their range?

2. When you change channels, is
the picture already in sync

"FROM HORIZ MULT
SYNC SEP () 6CG7
200V 160V 5000
. v i g mmf 10
@ 7 = HoriZ
100 ! 910 ! OUTPUT
560K 1 mmf{ 8
mmf ! 51K
y
i + 15K
I
| 5000
) mm'“ szun ; ol
3?1 leotO“ 15K W meg gszx
mm ~~~"mm I
| I .0047
HORIZ 1 HORIZ HOLD
_1 470 mmf FREQ T 1meg
1200 1000V oo o
mimf TERMINAL 2
330K 330K ONFLYBACK 275V
1w 1w

—e—

—

Fig. 4. Typical horizontal multivibrator using common-cathode AFC circuit.

when it first appears? Notice-
able effort in “pulling into
sync” may mean a latent fre-
quency trouble.

Is the AFC output voltage
close to the nominal value
given in service data? If not,
the AFC may have to be work-
ing overtime to kecp the oscil-
lator on frequency, and the
picture may fall out of sync
when the station signal is in-
terrupted.

Is the set reasonably prompt
in establishing horizontal sync

when first turned on, and does
it stay in sync during a “‘cook-
ing” test after repairs? Ther-
mal frequency-drift problems,
although tougher to diagnose
and cure than ordinary fre-
quency errors, must be correct-
ed as part of a thorough repair
job.

If the set passes this “final
exam,” you can return it to your
customer with confidence that you
have taken care of the horizontal-
frequency trouble as completely as
possible. A

T‘fpﬂ "CTC" . . . cardboard tube electroly-
tics especially designed for exact replacement

in television sets

for one year

one end closed
long insulated leads out other end . . .
with high melting point wax
individually packaged.

sealed
. guaranteed

Whrite todoy for complete information.

PLANET SALES CORPORATION

225 Belleville Avenue
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Bloomfield, New Jersey

Ask By Name For
GENUINE
0=
QISE’’
PRODUCTS

“n_“ols‘ N.‘ Ro"

your
assurance of
brand name
quality

“Mﬂuﬂ Res ‘"gl\ts

r,\u\\s "0‘::\5 utio®

sob

FREE

with each can o
ELECTRONIC
CN[MICAI.
ucts—

|

]
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o sThasTe
|

]

)
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Electronic
Chemical new
formula
Lubricates, con-
ditions, cleans
all etectrical
contacts, Eco-
nomical . ., 2
little does a lot!

f.}’a’; $350

EXTENDER £
Push Button Ass!mii
For Pin Point

Applications-Does % .%* 2z
Nat Cause Shorts . -___:-' COTE

ELECTRQNIC CHEMICAL CORP.

813 Communipaw Avense deriey City 4, M, J




Rotator Maintenance
(Continued from page 24)

off-center weight distribution —
which, in turn, places undue
strain on the rotor. Binding of the
mechanism, stripping of gears, or
damage to the motor may result.

5. Does the rotor mechanism sound
as if it is straining? Is it unduly
noisy?

It’s also advisable to ask your
customer whether the system seems
to have been working normally dur-
ing the past few months.

If any of the above checks in-
dicate trouble, or if the rotator has
been in operation a number of years,
it should be removed, inspected, and
any needed repairs made.

Repair and Maintenance

Rotators seldom require servic-
ing, as they are quite rugged in
construction. The gears and all con-
tact surfaces are fully lubricated
during production, and a sealed
housing protects this lubrication for
quite a few years. But eventually, a
certain amount of moisture pene-
trates the seal and collects inside the
housing. Over a period of time, it
washes some of the lubricant away;
this, in turn, may result in worn
parts. Therefore, during rotor over-
hauls, or when you remove the
housing for any other reason, cor-
rect cleaning and lubrication is im-
portant before reassembly and test-
ing of the unit.

First clean all the gears and con-
tact points with the aid of a small
brush and a solution of mineral
spirits. Once these parts are clean,
inspect them for excessive wear or
cracks. Any item having borderline
defects should be replaced. How-
ever, you’'ll usually find that a typical
rotor is in as good a shape as the
unit shown in Fig. 1. Despite the
age of this unit, the gears and riding
sleeves are still almost as good as
new, indicating the rotor has been
serviced well and still has a lot of
operational hours left. If you find no
defective parts, the rotor is ready
for final lubrication of the gears and
bearings, and oiling of the motor.

A heavy grease, such as Lubri-
plate, should be placed on each of
the important lubrication points
shown in the photo. Put just one
drop of oil on the motor bearings

\

More MERIT parts are being
sold now than ever before

in our history!
Tlie BReason ?...uunnnnnnnnnns
ceeececeeeneeeee QUALITY!

HAVE YOU RECEIVED YOUR COPY OF OUR LATEST
CATALOG, FORM 820?

SEE YOUR MERIT DISTRIBUTOR

ers t

7

COIL & TRANSFORMER CORPORATION

MERIT PLAZA - HOLLYWDDD, FLORIDA
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CHEMTRONICS

ALL NEW
ELECTRONIC CHEMICALS

TUN-0-LUBE

MIRACLE ACTIVATED
TUNER CLEANER

e Non-drift e Non-inflammable
* Non-toxic e Activated with
TC-3 — for all types of tuners.
8 0z. can Net $1.98
3 o0z. caddy size ... ‘Net .98

TROL-AID

CONTROL & ELECTRICAL
CONTACT CLEANER

Cleans as wel] as lubricates.
Will not alter electrical prop-
erties nor harm insulation.
8 0z. can . . Net $1.98
3 oz. caddy size Net .98 | o

NO-ARC
HI-VOLTAGE INSULATOR

20,000 V Diefectric with the
NEW ‘“JET-STREAM'' action.
For HV transformers, Yokes,
HV leads, etc. Waterproofs and
protects, M1C-C-12599
8 0z, can Net $2.79

FROST-AID

For locating THERMAL INTER-
MITTENT Components by in-
stantly cooling suspected re-
sistors, condensers, coils, etc.
602, .. o ...Net$1.98

MASK-N-GLAS

GLASS & PLASTIC
CLEANER & POLISHER

o Anti-static e Non-staining
» Non-abrasive * Removes dirt
& grime o ldeal for TV masks;
safety glass, plastic cabinets,
picture tube, etc.

602 ... Net$1.79,

WIPE-A-WAY

A NEW WATERLESS
HAND CLEANER

Exclusive formulation of acti-
vated fanolin and germ-kilting
trichlorphenate and mild in-
gredients. Ideal for every type
of hand cleaning problem,

8 0z, can .. Net $1.49

CHEM-OIL

A revolutionary new concept
of combining penetrating and
lubricating oils into one ex-
clusive formula, |Ideal for
changers, recorders and instru-
ments. Excellent FROZEN YOKE
REMOVER,

8 0Z. CaN ... Net $1.79

Bottled versions of Chem-
tronics' fine products re-
main available and in stock.
e TROL-AID » TUN-O-LUBE
o NO-ARC o CEMENT
e ALL-PURPOSE GLUE
e TAPE RECORDER
CLEANER
available in the handy
caddy size 2 oz. bottles.

CHEMT I!ONICS inc.

870 East 52nd Street, Brooklyn,3New York

in Canada Contact: Adive Rodio & TV Distributors
431 King Street W. Toronto 2B, Canada
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(not visible in Fig. 1)—don’t oil
them excessively.

Before finally sealing up the hous-
ing, check to make sure no foreign
objects have found their way in-
side the rotor assembly. If you give
those gears something to chew on,
the rotor may become jammed or
damaged sometime later—Ileading to
an expensive callback.

The rotor in Fig. 1 is an offset
type which does not sit directly on
top of the supporting mast, but is
mounted slightly off to one side. A
different style of rotor, which
mounts directly in line with the
mast, is shown disassembled in Fig.
2. This unit is one of the newer
models on the market.

Lubrication points for this rotor
are indicated in the illustration, and
the same servicing procedures men-
tioned above are valid for this unit.

On heavy-duty in-line rotors such
as this, antennas weighing up to 150
Ibs. can be mounted without addi-
tional support. Offset models gen-
erally require the addition of an ex-
ternal thrust bracket to support the
weight of unusually heavy antennas.

Fig. 2 also shows the control box
for one type of in-line rotator unit.
The control box—via switches and
a solenoid-operated stepper unit—
supplies power to the motor. The
direction of rotation, and the point
at which the unit will stop, are se-
lected by a front-panel knob. The
primary switch (sce schematic, Fig.
3) closes when the knob is moved,
and opens again when it strikes a
direction-indicating tab on the knob.
Thus, the opcration of this rotator
is fully automatic once the knob is
set to the desired position.

Trouble Isolation
There are many dlﬂelent types of

P. O. BOX 272

.50

VorlU

PLUS
POSTAGE

cCOMBO
9.95

PRECISION TUNER SERVICE

BLOOMINGTON, IND.

Al Types T.V. Tuners Cleaned, Repaired and Aligned to Factory Specifications. Same day in shop
service on most Tuners. Price Includes Minor Parts, Major Parts at Cost Price. We use Original
Parts if possible. State Make Model and Enclose all Parts and Tubes. Pack Well and Insure.

ALSO HAVE LARGE STOCK OF EXCHANGE TUNERS, WRITE FOR TYPES AND PRICES.

| Enjoy A New
Standard Of
Performance
With
MILEAGE
MAKER
ANTENNAS
By

Creative
Products Inc.

ADVANCED MATERIALS AND PROVEN
TECHNIQUES BOOST CB PERFORMANCE

The Mileage Maker is a center loaded fiber-
glass antenna. With inherent low capacitance,
radiation resistance and efficiency are maxi-
mized and greater performance is enjoyed.
The fiberglass antenna rod, produced by a
patented process, features a continuous fiber
construction for maximum strength and high
stiffness to weight ratio.

Protection from precipitation static is inher-
ent in the fiberglass-embedded conductor
design.

Creuative Products' use of advanced materials
and proven techniques has produced a me-
chanically superior antenna with increased
efficiency 1o a new high of 95% . . . resulting
in 100% increase in transmission distance!

Select the FG102CL (102") for maximum per-
formance. Where space or other reasons
dictate a shorter antenna. the FG54CL (54")
will offer optimum performance.

FG102CL . . Mileage Maker. . . . list $18.95
FG54CL . . . Mileage Maker, Jr. list $15.85
LCE;: .99 . Base loading coils

(for stainless steel whips) . list § 6.65

See your Dealer tor the CPI line
CREATIVE PRODUCTS INC.
6944 Plainfield Rd. Cinn. 36. O. Ph. 791-0030

Distributorships available in some areas

1200 S. WALNUT ST.
EDISON 99653

6 MONTH WARRANTEE
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New BEHHE Perfect Pin Crimper

Picture-Tube Repair Tool
Also for—5U4, 65N7, 6BQ6, etc.

Eliminates that hard
soldering job

only $1.25

PT-1
each 3/32” PIN

[}
L]
T [':
i B

Fix loose pin connec-
tions in seconds. Pays
for itself in time saved
on first job. 3" long.

Patented
Intermittent operation of picture tubes due
tc defective solder connections easily cor-
rected. Provides solid electrical connections,
can also be used as channel - selector
wrench and screwdriver. Pin keeps its
original form. A 3-in-1 tool,

3 MODELS
ELIMINATE SOLDERING

Makes Solid Electrical Connections

Phono Pin-Plug Crimper \
Slip wire in ‘'pin e r
plug,”” insert - - it
in tool. and rings 1c ea. ~l|.

-
s c-
?gll;eieslfio.n.e. /// Use end of
/.‘/'/ A’I’J-2 tool to push
{/__.- 1/8” PIN on C-rding for
= [ T @& groun con-
fiT- :’Et.- e 1 nection.

Ant. plugs, hi-fi, multiple plugs, public
address, radio and TV tubes, radar, speakers,
and loop connections. Many, many more uses.

Model LC-3 for 5/32" pin diameter
At your parts distributor or write us
Mfg. Co.

9853 Chalmers,
Detroit 13, Mich.

NEED A 110 V.
A.C. OUTLET?

IN CAR, BOAT OR TRUCK,
YOU HAVE IT WITH A

POWER
7 CONVERTER

Actually gives you 110 volt, 60
cycle A.C. from your 6 or 12 volt
D.C. battery! Plug converter into
cigarette lighter, and operate
lights, electric shavers, record
players, electric tools, portable
TV, radios, testing equipment,
etc.

See Your Electronics Parts Jobber, or Write:

Models from 15 to 300 $" 2 95

watts, priced as low as

LIST

COMPANY

1073 RAYMOND AVE
ST. PAUL 8, MINN

in Camada. ATLAS RADIO CORP. LTD. — Toronto, Dnl

Troubleshooting Check List

ROTOR INOPERATIVE

(motor does not run)
AC input line
Primary winding

and contacts
Secondary windings
Directional contacts
Motor connections
Motor capacitor
Motor
Thermal switch

(in some rotators)
Connections in

control box
Guy wires attached

to rotor housing

(not too taut)
Potentiometers in

rotor housing

(if used)

ROTOR INOPERATIVE
(motor runs)

Gear train—for
improper meshing
or indications
of slippage

ROTOR OPERATIVE
(one direction only)

Directional contacts

Motor (for open
winding)

Control-box connections

L W W W W N U N U N Y

\

Y\

ROTOR OPERATES SLOWLY

v Wiring connections to
terminal strip

»* Motor capacitor
(change)

»* Size of connecting wires

v Gear train (for
binding or slippage)

rotators on the market, with many
mechanical as well as electrical vari-
ations. The potential trouble spots
in these systems are numerous—re-
lays, contact points, switches, open
or shorted transformers and motors,
and stripped, broken, or binding
gears, to mention a few. For easier
trouble localization in rotator sys-
tems, this article includes a trouble-
shooting check list which will be
generally useful for servicing most
models. Of course, you will run
across some odd cases of rotator
trouble, but if you take the time to
stop and figure out how the unit
should operate, or what section is
not functioning, your repair job will
take less time and trouble to cure—
and rotator servicing will be easy. A

www americanradiohistorv com

" Hear! Hear!

PR T S T
3 POWERFUL
PROFIT MAKERS
FOR FM AND FM
MULTIPLEX STEREO

There’s a wide-open market for these
great Jerrold accessories among
stereo buffs and monaural FM own-
ers. Assure your customers top per-
formance from FM equipment, and
| enjoy extra profits in the bargain.

-
AT

> |
FM RANGE EXTENDER

A must for multiplex, this high-gain
(20 db) preamp really beefs up weak
antenna signals. Brings in distant
stations eliminates unwanted
noise ,, . makes even low-cost tuners
and radios sound great! Latest 6DJ8
frame-grid tube, **no-strip’’ twin-lead
! L— terminals. $29.95 list —!

FM/TV ANTENNA SPLITTER

Gives full FM reception from a broad
band TV antenna., Compact, triple
tuned band-pass filter splits FM and
TV signals without loss to either,
Complete isolation between FM and
TV sets. Positive matching. Universal
L mounting, indoors or out. $6.95 list —

MAGIC CARPET ANTENNA

Hides under the rug, in the attic or

closet. Exceptionally good for FM re

ception in apartment houses and
L suburban homes. $9.95 list —

Ask your Jerrold representative for
full information.

|
®
LN corroramion

A subsidiary of The Jerrold Corporation
Dept. IDS-248, Philadeiphia 32, Pa.
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Madel ARC-60 FM CarRadio Converter— A Granco
exclusive with « Automatic Frequency Control

= Auto-G Coaxial Tuner « Attaches in minutes
147 x 4" x 512" Only $49.95t

INSTANT FM EVERYWHERE
GRANCO

"Fmerson Radio

Add exciting FM sound
to any phonograph,

TV set, hi-fi system,

or car radio.

Exclusive features plus
advanced, hand-wired
circuitry assure superb
performance. Write for
money-making facts
on complete line of
FM, FM/AM and new
Stereo FM receivers.

Mode! T-300 FM Tuner-Adapter — Exclusive Co-
axial Tuner « 2-Knob Operation » So versatile it
plugs into any home sound system - 634° x 4/
x 4y2" Only $19.95¢

tSuggested list. Slightly higher in some areas.

GRANCO
Specialist in Stereophonic FM

AL owision or Fimerson Radio e @ 680 FIFTH AVENUE N.Y. 19

MAKE BIG PROFITS!

with 25 to 50 MC. Industrial

2-WAY RADIO

THE “MESSENGER 202 DELIVERS THE PEP AND
PERFORMANCE NEEDED FOR SOLID COMMUNICA-
TIONS—COMPLETE DEALER AID PROGRAM PUTS YOU
INTO THIS PROFITABLE FIELD OVERNIGHT!

The '“Messenger 202" sells for less than $200.00—is priced within
easy reach of any business! A complete 10-tube (including rectifier)
crystal-controlled AM transceiver, the 202" is F.C.C. type accepted
for use in the Industrial, Public Safety, and Land Transportation
service. The 202" practically selis itself when you point out the
savings that almost any business or municipal organization can
make with this top performing, low cost industrial equipment!
Highly selective and sensitive superheterodyne receiver, built-in
“Squélch,” and AVC, ANL circuits. Designed for easy operation—
fast, smooth installation—and simplified maintenance. Available
nationally from E. F. Johnson Company distributors. Powerful dealer
aid program shows you how to make big money in sales and service
in this highly profitable field—gives you everything you need to
handle your own line of industrial 2-way radio equipment!
CONTACT YOUR
DISTRIBUTOR x E. P. JUHNSUN [:n-
® 5507 Tenth Ave. S.W. « Waseca, Minn.

or WRITE TODAY
for Full Details

Mansfacturers of Warld's Mest Widely Used Persenal Communications Transmillers
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For further information on any of the following items, circle
the associated number on the Catalog & Literature Card.

Service Form for Two-Way (42Q)

Spaces are provided to show all important technical charac-
teristics, measurements, and deviations for both transmitter and
receiver. in Qelrich Publications’ new Form S1. This form is a
triplicate. one-time-carbon service order for writing up com-
plete details of each mobile-radio service job. Price is $4.95
per 100 forms.

Capacitor Assortment (43Q)

A I5-drawer “Elmenco” ca-
pacitor assortment consisting of
the most popular dp-dipped
“Mylar”-paper types. VCM high-
voltage silvered-mica types. and
CCD  disc ceramic types. s
available from Arco. The Kkit,
which c¢ontains 44 capacitors
in 44 different values, carries a
net price of $29.95. The I[5-
drawer cabinet is included free
of charge when the complete kit is purchased. Each value of
capacitor is stocked in its own section of the cabinet.

UHF Radiotelephones (44Q)

Kaar’s TRS05 and TRS506
radiotelephones are available
with power supplies for either
6 volts DC or 117 volts AC.
The TRS505 unit is self con-
tained for either base-station or
dash-mounted mobile use. The
TR306 control head and speaker
are dash-mounted and func-
tion with a trunk-mounted
transceiver. List price is in the
$500 range.

Receiving Tube (45Q)

Westinghouse has recently in-
troduced a new nine-pin minia-
ture triode - tetrode receiving
tube. Type 6/10JA8 is designed
for dual-purpose use as a sync
separator and video output tube.
The tetrode section is rated at
5 watts maximum plate power
and 1.5 watts screen dissipation.
The triode section features high b =
mu and is designed for a maxi- s - IRY) -
mum plate dissipation of 1 watt. 1 Fj:_,

Compact Speaker (46Q)

Overall length of this 25-watt
speaker from Atlas Sound is
only 6%” A protective screen
over the bell opening adds struc- ¥
tural rigidity while preventing ’
foreign materials from entering
the horn. Impedance of the unit
is & ohms. and its frequency
response is from 300 to 10.000
cps.  Shipping weight of the
SPF-2 is only 5 Ibs. and it carries a list price of $47.50.

www americanradiohistorv com _ o



SEPTEMBER
CB Antenna (47Q)

No bumper clips or springs are necessary with the “C-Bee”
power-driven antenna by Tenna Mfg. Co. This pushbutton ISSUE
operated unit extends to 55" and collapses to 9%2”. The retrac-
tion feature reduces problems of low garage doors, washracks.
and vandalism. Any 12-volt ignition system will power the
“C-Bee” which is top loaded and mounts in most conventional Is L N on

locations on the vehicle.

Universal Transistors (48Q)
The first five models of a line s E Rv I c‘ N G :

of universal audio - frequency
transistors are available now
from Amperex. These types —

2N2428, 2N2429, 2N2430. 2N-
@ ol 2431, and AC132 — exhibit ex- |
3 tremely flat beta characteristics

over their entire operating
range. Designed specifically for
audio applications, all five are
in standard TO-1 cases.

Antenna Traps (49Q)
Wave traps for any one chan- .
nel fro?n 2 to l3.nto be used nﬂlﬂrﬁ ldrlfﬂ che:k uﬂlﬁl' s!nn

in conjunction with their “Tran- .
sis-Tenna,” have been intro-

duced recently by JFD. For use —Follow through on these bench
in areas where strong local sig- procedures,

nals interfere with reception of
desired weaker channels, these
traps provide approximately 35

db attenuation. Catalog num- “sweeping” “‘e TrOUbIe Away
bers of the traps range from ’
TR-2 through TR-13. TRFM is —yes, a sweep generator is useful
the designation for the trap which screens out FM signals. tAsd P . .
These units can be used with any antenna amplifier to prevent as a troubleshooting instrument.
its being overdriven by strong local signals.
Crank-Up Tower (50Q) Transformer Tactics
The Rohn No. 6 tower is —to use when exact replacements
now available in a “crank-up” aren't available.

.model with heights from 18 to
54’.  Primarily intended for
hams. the unit features a winch
with cables which lift the vari- ivi i

ous sections easily and safely. le"‘g Record changers Is A c"‘ch
The tower is hot-dipped gal-
vanized and comes in heights of
187, 26’, 37’, or 54’. In other
respects, this unit is identical servicing Tone.coded Squelch

with their regular No. 6 tower.

Background Music (51Q)

. o . Servicing is Fun!
Designed primarily for in-
dustrial use. Fisher Berkeley’s

new Page - Reply - Background- PLUS A NEW KIND OF AID FOR

Music system provides music
e [\ S e e o CIRCUIT TROUBLESHOOTING

vices or FM tuners. Music peri-
ods are scheduled by a printed- . R §i—a

. ‘ circuit electronic clock which | Get Free Premium Books With Subscription

a.]so provides a signal tone to announce work start-and-stop
times. Available amplifiers range from 10 to 50 watts of power Enter my subscription to PF REPORTER
output. and send me free book(s) checked.

1963 Hi Fi Line (52Q) ] 3 Years $9.00 O 2 Years $7.00 31 Year $4.00
(] The Troubleshooter's Handbook Check one for
% A “new look” characterizes [] Servicing Industrial Electronics each year you
L V-M’s 1963 line of hi-fi equip— | L) Servicing TV from Tuner to Picture Tube subscribe
& X g “ g
ment. ];(:aturmg Certlﬁded—styl- | 0 Bill Me [ Remittance Enclosed [ Extend Present Subscription
ing” cabinets, stereo and mon- . o .
= aural portable phonographs, and | Take this coupon to your distributor, or mail to: Please Check Your
Al e a new series of hi-fi compo- | Howard W. Sams & Co., Inc. Business c“”"'“t':
| A nents, the entire line is new in : : hd
| > ! ks 4300 W. 62nd St., Indianapolis 6, Ind. .
appearance. Pictured here is the P ] Int:’e\rgrédeptemdm, [ Owner, Mg:
Model 1465 AM/FM/Stereo | name Serviceman i
) self-powered tuner. Other mod- B
els include French Provincial and Classic Period consoles, as | Firm ] Industrial Electron- ] Employee
well as contemporary styles. [ ics Service
| Gcoiess [ Other {Specify occupation and title)
City Zone___State,
| 862
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CATALOG AND LITERATURE SERVICE

August, 1962

Acme Electric Corp. ..
Anchor Products Div.,
Antenna Specialists Co.,
ATR Electronics, Inc.
B & K Mifg. Co. .

Belden Mfg. Co.
Berns Mfg. Co., The ...
Blonder-Tongue Labs
Bussmann Mfg. Div.
Castle TV Tuner Service
Centralab, A Div. of Globe-Union, Inc.
Chemtronics, Inc.
Clarostat Mfg. Co., Inc.
Cornell-Dubilier Electric Corp
Creative Products, Inc.

Antronic Corp.

The .

Cush Craft ...
Delco Radlo va (GMC)
EICO Electronic Instrument Co., Inc. .81

Electro-Voice, Inc.
Electronic Chemical Corp. .
Enterprise Development Corp.
Fisher Radio Corp. ...
Gam Electronics Inc, .
General Electric Co.
Grantham Schools,” Inc.
Granco Div., DuMont-Emerson Corp
Hallicrafters Co, The ...
Harman-Kardon, Inc. ...
Hickok Electrical Instrument Co
JED Electronics Corp . ..
Jackson Electrical Instrumem Co.
Jensen Mfg. Co. . ..
Johnson Co., E. F. .
Jerrold Electronics Corp. .
Littelfuse, Inc.
Mallory & Co., P. R.
Mercury Electronics Corp .
Mercury Tuner Service, Inc.
Merit Ceil & Transformer Corp
Miller Co., J. W. ...
Perma-Power Co. ..
Phiico Corp. —Parts and

Service Operations ..
Planet Sales Corp. .. ..
Precision Apparatus Co.
Precision Tuner Service
Quietrole Co. ....... ...
RCA Electron Tube Div.
RCA Sales Corp. ...
RCA Test Equipment Div.
RMS Electronics, Inc.
Rohn Mig.
Sams & Co., In .
Sargent-Gerke Co. (Electromc
Sarkes Tarzian, Inc.

Semiconductor Div

Tuner Service ...
Seco Electronics, Inc.
Sencore, Inc.
Sonotone Corp. ... . .
Sprague Products Co. .. 1,12
Stancor Electronics, Inc. ... . -
Standard Kollsman

Industries, Inc. ... Cover 2
Sylvania Electric Products, Inc.

Electronic Tube Div.

Terado Co. . 85
Triplett Electrical Instrument Al-A2
Tung-Sol Electric, Inc. .. ... .. .23
Volkswagen of America, Inc. . .15
Winegard Co. ... . 66
Xcelite, Inc. ..o 58
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ANTENNAS & ACCESSORIES

1Q0. BLONDER-TONGUE — 15-page techni-
cian’s guide “Quick Reference Manual of
Master TV Systems” containing dia-
grams for home, TV shop, apartment
house, and motel systems. See ad page
54.

2Q. CORNELL-DUBILIER — Literature on
new ultrasonic Model AK-122 remote-
control antenna rotator. See ad page 59.

3Q. CUSH CRAFT—8-page catalog (No. 62)
describing complete line of amateur
communications antennas; both UHF and
VHF types included. See ad page 78.

4Q. GAM — Catalog sheet giving specifica-
tions on miniaturized TG-2-R VHF mo-
bile antenna that is designed to mount
on top of vehicle or in other restricted
spaces. See ad page 70.

5Q. JED—Descriptive and promotional lit-
erature plus sales aids for new Transis-
Tennas; also complete set of specifica-
tions for outdoor and indoor TV an-
tennas and accessories, including exact-
replacement antenna data. See ad page
43.

6Q. WINEGARD—New Factfinder bulletins
on FM antennas, UHF antennas, and
yagi couplers. See ad page 66.

AUDIO & HI-FI

7Q0. ATLAS SOUND—Catalog No. 562 list-
ing specifications on microphones and
loudspeakers for public address, com-
mercial and industrial use.

80. DUOTONE — 1962 wall chart listing
data on replacement phonograph needles.

9Q. EICO—New 32-page catalog of kits and
wired equipment for stereo and mono-
phonic hi-fi, test equipment, Citizens-
band transceivers, ham gear, and tran-
sistor radios. Also '‘Stereo Hi-Fi Guide”
and “Short Course for Novice License.”
See ad page 81.

10Q. RMS ELECTRONICS—Sheets describ-
ing new line of wood wall baffles and
speaker enclosures; also available in
speaker and baffle combinations with
speakers premounted. See ad page 80.

11Q. ROBINS—Catalog No. 16 listing audio
accessories, audio accessory kits, re-
placement parts, industrial products, and
air filters.

12Q0. SONOTONE—Sheet SAH-54 describing
new ceramic stereo cartridge Model 916-
TA. See ad page 52.

13Q. SWITCHCRAFT — Bulletin E-508 de-
scribing new line of audio connectors
with exclusive ground lug and captive
design insert screw.

COMPONENTS

14Q. ASTRON—Illustrated catalog listing all
types of capacitors for commercial and
industrial use.

15Q. BUSSMANN—24-page booklet SFB giv-
ing detailed information on complete
line of BUSS and FUSETRON Small
Dimension fuses and fuseholders; used
for protecting electronic equipment. See
ad page 71. B

16Q. COMPONENTS SPECIALTIES — 4-
page catalog No. 62A “Universal Re-
placement Parts for Transistor Radios
and Phonos,” on complete line of re-
placement speakers, controls, earphones,
subminiature electrolytics, 14- and 14-
watt resistors, etc.

17Q. LITTELFUSE—Fuse Guide No. FG-62,
gives up-to-date information and cross-
reference data for auto-radio fuses. See
ad 4th cover.

18Q0. PERMA-POWER—Latest Britener se-
lector guide, showing the correct bright-
ener to use with every type of picture
tube in general use. See ad page 62.

19Q. SPRAGUE—Chart C-457 (designed to
hang on wall) showing all popular TV-
radio-hi-fi replacement components. See
ads pages 11, 12,

20Q. TEXAS CRYSTALS — Catalog No. 962
listing Citizens-band, amateur, low-fre-
quency, and radio-comro] crystals and
sockets.

SERVICE AIDS

21Q. BERNS—Data on 3-in-1 picture-tube re-
pair tools, on Audio Pin-Plug Crimper
that lets you make pin-plug and ground
connections for shielded cable without
soldering, and on ION adjustable beam
bender. See ad page 85.

22Q. CASTLE—Leaflet describing fast over-
haul service on television tuners of all
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makes and models; also illustrated llsts
describing universal and original-equip-
ment tuners. See ad page 42.

23Q. ELECTRONIC CHEMICAL CORP. —
Catalog sheet describing No Noise line
of servicing chemicals; gives specifica-
tions and prices. See ad page 82.

24Q. PRECISION TUNER — Information on
repair and alignment service available
for any TV tuner. See ad page 84.

25Q0. SWING LAMP CORP.—Brochure and
catalog sheets listing information and
specifications for complete line of port-
able lamps for servicing and office use.

SPECIAL EQUIPMENT & SERVICES

26Q. ACME—Illustrated catalog sheet 24-BO1
giving specnﬁcatlons and listing applica-
tions for magnetic amplifiers for control
uses requiring capacities from 5 to 1000
watts and voltage ranges from 24 to 160
volts. See ad page 20.

27Q. ACTION SYSTEMS CO.—Information
describing complete line of intercommun-
ication phones and systems; also com-
plete line of paging systems.

28Q. HARMAN-KARDON — Information on
Troubador all-transistor portable and mo-
bile PA amplifiers; latest catalog on
Commander series general-purpose am-
plifiers. See ad page 67.

29Q. TERADO—Catalog sheet describing line

of converters, battery chargers, and re-
lays. See ad page 85.
30Q. VOCALINE — Sheets giving specifica-

tions on various products, including in-
tercoms, multiple-plug electrical outlets,
and Citizens-band transceivers.

TECHNICAL PUBLICATIONS

31.Q0 HOWARD W. SAMS — Literature de-
scribing all current publications on radio,
TV, communications, audio and hi-fi, and
industrial electronics, including 1962
Book Catalog and descriptive flyer on
1962 Test Equipment Annual. See ads
pages 60, 65, 80

32Q. RIDER — 1962 Spring-Summer catalog
describing over 200 books, nearly all of
which are of interest to the service tech-
nlClal’l

TEST EQUIPMENT

33Q0. B & K—Catalog AP20-R, giving data
and information on Model 850 Color
Analyst. Model 960 Transistor Radio
Analyst, Model 1076 Television Analyst,
Dynamatic 375 VTVM, V O Matic 360,
new Model 625 3-in-1 Dyna-Tester,
Models 600 and 700 Dyna-Quik tube
testers, Models 440 and 420 CRT Tester-
Reactivators, and Model 1070 Dyna-
Sweep Circuit Analyzer. See ads pages
25, 36, 37.

34Q. HICKOK—Form TT-627 describing new
Model 661 Chrom-Aligner Generator for
color TV. See ad page 57.

35Q. RCA (PARTS & ACCESSORIES DIV.)
—Form TK-303 ‘Instructions for Color
Test Jig”, descriptive flyer on Color
Test Jig TK-306, information on Color
Accessories and Color Parts Rack TK-
310, and Color Cross-Reference TX-331.

36Q. SECO—Catalog sheet and instruction
manual detailing specifications and oper-
ational procedure of Model 520 Antenna
Analyzer. See ad page 63.

37Q. SENCORE—New booklet, “How to Use
the 88117 Sweep Circuit Trouble-

shooter,” plus brochure on complete line
of Time-saver instruments. See ads pages
51,

TOOLS

38Q. ENTERPRISE DEVELOPMENT
CORP.—Literature from Endeco on im-
proved desoldering and resoldering tech-

niques for use on PC boards, See ad
page 76.
39Q. EVERSOLE INDUSTRIES — Sheets

describing and listing prices on DeSod
desoldering tools for removing and re-
placing parts on printed-circuit boards.

40Q. XCELITE — Bulletin N752 describing
new compact Nut Driver set that con-
tains 10 sizes with torque-amplifier
handle. See ad page 58.

TUBES
41Q. SYLVANIA—Wall chart showing con-

struction of typical color-TV picture
tubes, utilizing cutaway diagrams in
color. Principles described are applic-

able to color tubes being manufactured
today. See ad pages 40-41.




This many picture tubes from one hox?
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SUB-MINIATURE
MICROFUSES

and microfuse holders

8AG INSTRUMENT FUSES
for internal connection 1/500 AMP. thru 5 AMPS.
and panel mounting.

1/500AMP.thru’5 AMPS,
@ 125 volts. Will

interrupt 10,000 AMPS.
DC short circuit.

For instrument and meter protection, Littelfuse

pioneered the design and
development of reliable fast-acting fuses.

LITTELFUSE

Des Plaines, lllinois
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