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Outperforms them all !
Outsells them all
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TRANSISTOR

POW E R M AT E
BY FAR THE BEST antenna preamplifier in the
business-that's POWERMATE! On black -and white, and where it really counts-on color TVPOWERMATE'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 filter-

PREAMPLIFIER

ing-all add up to an outstanding product. No

...

...

no call-backs
transistor
polarity problems
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-1O1 $39.95 list, complete

JERROLD ELECTRONICS CORPORATION
Distributor Sales Division, Dept. IDS -239, Philadelphia 32, Pa.
Jerrold Electronics (Canada) Ltd., Toronto Export: CBS International, New York 22, N. Y.

PREVIEWS of new sets
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Chassis 235155G
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Here is one of the latest Airline 23"
console television sets. The chassis contains a total of 14 tubes, including a
23AHP4, 92° picture tube. The VHF
tuner is a turret type, with individual channel oscillator slugs that can be adjusted after removing the channel -selector and fine-tuning knobs.
Channel -selector, fine-tuning, on-off volume, brightness, and vertical -hold controls are located on the front -panel
escutcheon. Directly above these controls is the channel -indicator window.
The controls for vertical linearity, height,
and horizontal hold are mounted on the
chassis rear apron and extend through
the rear cover. The buzz control (wire wound pot in the gated -beam detector
cathode) and the horizontal frequency
coil can be adjusted after the rear cover
has been removed.
Although many earlier Airline models
had a Synchroguide horizontal circuit,
this chassis uses a multivibrator. The
procedure for adjusting the horizontal
frequency (ringing) coil is as follows:
Short the plate of the sync separator
(pin 1 of the 6CG7) to chassis or the
135 -volt B+ line. Short out the ringing
coil and adjust the horizontal hold control until the blanking bar drifts slowly
across the face of the picture tube. Remove the short from the coil, and adjust the slug until the blanking bar slowly drifts again. When the short is disconnected from the sync -separator plate,
the picture should remain in horizontal
sync without further adjustment.
Chassis removal in this receiver is
fairly simple: Remove the front knobs,
the rear cover (held by nine screws),
two metal bolts located on the bottom
of the cabinet, and one bolt which holds
the top support bracket; unplug the yoke
and the picture -tube socket; remove the
speaker and anode leads and the CRT
grounding strap; then you can pull the
chassis.
Two 3BZ6's provide IF amplification,
and a CK-706A crystal is used as the
video detector. The low -voltage supply,
a half -wave circuit using one silicon
rectifier, is protected by a 4.7 -ohm fusible resistor located on the exposed side
of the chassis. Focusing-anode voltage
can be selected with the shorting bar located on the CRT base. This bar can
connect the focus grid (pin 6) to either
pin 2 or pin 10 of the picture tube.
July, 1962/PF REPORTER
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Emerson
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of new sets

.................. PREVIEWS
BRIGHTNESS -VERT
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CONTRAST

ZE(INSIDE)

4ERT HOLD -VERT LIN (INSIDE)
.

HORIZ DRIVE

Emerson Model R-1818
TV Chassis 120593-A
Shown here is Emerson's 19" metal cabinet portable, equipped with a two function remote control and a built-in
rabbit -ear antenna. A 19XP4 picture tube
is used, and the first and second IF amplifiers are high -gain 6GM6's.
To pull the vertical chassis, first remove the three front knobs, the rear
cover (secured by six metal screws), and
the safety-glass assembly-which is held
by three screws at the bottom of the
cabinet. Next, take out the remote -receiver chassis by removing two screws
and disconnecting the power plug. Following this step, remove the eight screws
around the chassis edges, and another
screw which holds the tuner assembly
to the front of the cabinet. After removing the REMOTE -MANUAL selector switch,
the CRT socket, and the yoke clamp,
you can unplug the anode and speaker
leads and remove the TV chassis.
vertical
The brightness (inner shaft
size), the contrast, and the vertical hold
vertical linearity) con(inner shaft
trols are all mounted on the rear apron
and use "thumb wheel" knobs to facilitate adjustments. The LOCAL -DISTANCE and
horizontal hold controls have plastic extension shafts so they can be adjusted
without removing the rear cover. The
manual push -type on -off switch, attached
to the volume control, also actuates the
remote -control receiver. The power-operated channel selector can be rotated
manually, even when the REMOTE -MANUAL
switch is set for remote operation.
The TV chassis contains one large
printed -circuit board upon which the majority of the components are mounted.
The printed wiring and solder connections on the underside of this board are
easily reached, once the chassis is removed from the cabinet.
B+ is derived from a power transformer and a 5U4GB rectifier. A 7/10 amp fuse protects the low-voltage supply, and the 6.3 -volt filament source uses
a wire -link fuse for overload protection.
The horizontal AFC diode is soldered
on the printed -wiring side of the chassis.
The horizontal frequency coil (hex-type
core) is located on the component side of
the PC board, near the right edge. A
wire -wound horizontal drive control is
connected in the cathode circuit of the
6DQ6B, and can be adjusted from the
rear of the chassis.

-
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Philco
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You're looking at Philco's new Black
Beauty 19" portable television. The cabinet is similar in shape to earlier Briefcase models except for the tapered cabinet, which gives a streamlined appearance. The plastic safety window is easily
released for cleaning (with mild soap
and water) by removing two bottom
screws which hold the front panel, as
shown in the photograph. Two rotating
drums indicate channel and volume settings through front -panel windows.
Channel and on -off control knobs are
located at the ends of the top panel;
the brightness, horizontal hold, and vertical hold controls are in the middle of
the right side. Vertical linearity, height,
and horizontal adjustments are located
inside the shafts of the aforementioned
controls. You can adjust the width control after first removing the volume and
contrast knobs.
When the rear cover is off, all tubes
(except the high -voltage rectifier) can be
changed with ease. The high -voltage cage
has a hinged door which can be snapped
open after one retaining screw is removed. The silicon rectifiers, used in a
"hot -chassis" voltage -doubler circuit, can
be unsoldered and replaced without further chassis disassembly. A 5.6 -ohm plugin fusible resistor provides overload protection for this circuit. Located directly
behind this component is the filament dropping resistor.
The IF, video, and sound circuits are
incorporated in one printed -circuit board.
To service the video detector, it is necessary to remove the IF circuit shield and
a small snap -off can which covers the detector assembly.
Three new tube types appear in this
chassis. Two 11JE8's are used-one as
the video output and sync separator, the
other as the AGC keying and audio output tube. A 4EH7 frame -grid pentode,
which has become popular in the last
year or so, is used in the IF stages. The
damper is a 17D4(dot) tube, with a
newly developed "copper -core" plate for
better heat dissipation. Philco cautions
against use of the plain 17D4 tube in
this chassis, as premature burnout may
result. The suggested replacements are
Philco's 17D4(dot) or the 17D4A offered
by other manufacturers.
Use of DC coupling to the picture tube cathode is the most significant circuit change in the 12J28 chassis line.
This circuit maintains the picture -tube
bias at a constant level for all settings
of the contrast control.

PF REPORTER for July, 1962, Vol. 12 No. 7. PF REPORTER is published moodily by Howard W. Sams & Co., Inc., 4300 W. 62nd St., Indianapolis 6, Indiana.
Second-class postage paid at Indianapolis, Indiana. 1, 2 & 3 year subscription prices: U.S.A., its possessions, and Canada: $4.00, 87.00, $9.00. All other countries:
$9.00, $9.00, $12..00. Current single issues 31c each; back issues 10c each.
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Zenith

PREVIEWS of new sets
PINCUSHION MAGNETS
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Zenith Model J3350L
Chassis 16J22QS
This 23" console television comes
equipped with Zenith's new all -transistor
remote control and a 23ANP4 (bonded)
picture tube. The Gold Video Guard tuner
has gold-filled contacts and preset fine
tuning.
High -gain tubes (two 6EH7/EF183 and
one 6EJ7/EF184) are found in the IF
strip, while a 6GN8 serves as the video
output tube. Not too familiar, as yet, is
the 6HS8 (an improvement on the 6BU8
type) used for AGC keying, sync separating and noise limiting. The low -voltage
rectifier is a 3DG4, and protection is
provided by a 7/10 -amp fuse (bayonet
type). The filament source is fused with
a 11/2" strip of #24 wire, while a 5 -amp
fuse is used in the power transformer

primary.
All operating controls, and most service controls, can be adjusted from the
front of the cabinet. The AGC, FRINGE

and buzz controls are accessible
from the rear.
To pull the chassis for servicing, remove the rear cover (held by eight
screws), six screws around the inside of
the CRT mask assembly, and four metal
bolts located on the bottom of the cabinet; disconnect all leads to the tuner
and remove the tuner (held by three
screws); detach the speaker leads and
the remote -receiver power plug from the
main chassis. The complete chassis and
mask assembly can be removed through
the front of the cabinet.
A new feature in Zenith's "J" line is
the all -transistor remote -control receiver
chassis. In physical shape and size, it resembles previous types, with a snap -on
dust cover to protect the coils and relays
from damage. The eight plug-in PNP
transistors can be removed easily for
checking or substitution. The four -position volume -stepper relay (similar to that
used in previous remotes) also performs
the on -off operation. A sound -muting
relay, a new function added to the remote chassis, permits complete cutoff of
the sound, regardless of the volume -level
setting. Two other relay circuits control
tuner rotation; channel selection can be
either clockwise or counterclockwise. The
remote transmitter is a mechanical tone
generator. Four push buttons provide
LOCK,

BUZZ

01010

FRINGE LOCK

'''

'°'

.15 AMP SLO-BLO FUSE

4figi

.

si

,

1

et.

MUTING SWITCH AND RELAY
VOLUME STEEPER SWITCH

channel -higher, channel-lower, on -off -volume, and mute functions. Overload pro-

tection for the power transformer in the
remote chassis is provided by a .15 -amp
fuse, located on top of the chassissee photo.
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VIDEO SPEED SERVICING

Óerymftcc

See PHOTOFACT Set 508, Folder 2

VIDEO OUTPUT

w A6AW8A

oo

Mfr: Olympic

Chassis No. JRW

Card No: OL JRW-1

.047

Section Affected: Pix.
175V8

Symptoms: No picture. Voltage at cathode
(pin 6) of V4A (6AW8A) is too high.

2AmmA

C2

10%

Cause: Open cathode resistor in video output

2

3

16

6

RI
15000A

stage.

PICTURE

mmÌ
10%

L14 TERMINAL

(CONTRAST)

(3,

What To Do: Replace R27 (68 ohms).

GUIDE

580
1335

68000
ow

280V

Mfr: Olympic

Chassis No. JRW

Card No: OL JRW-2
Section Affected: Sound.

Symptoms: Weak sound; voltage at plate (pin
3) is too high.
Cause: Plate -load resistor in sound -IF stage

has decreased in value.
What

To Do:

Replace R35 (22K).

Mfr: Olympic

Chassis No. JRW

°
30.
TAKEN WI

Card No: OL JRW-3

jH

V8 REMOVED
T

VERT OUTPUI

33K
VERT MUET

®A6E/E7

Section Affected: Raster.

Symptoms: Streaks and flashes across CRT
screen. Large fluctuation of voltage at plate
(pin 6) of V8A (6DE7).

Cause: Internal arcing in height control.
What

To Do:

Replace R6 (2.5 meg).

n

33

92V

NOT I
URE

&60E7

280V

V

10000mmt

2m g
VHOLD

NegTC.

2 5my
HEIONT

3,
41.5meg

630V
8005T

w

®
VERT LINEARITY

,w,11oY
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VIDEO

dEy00te

SPEED

SERVICING

See PHOTOFACT Set 508, Folder 2

Chassis No. JRW

Mfr: Olympic

Card No: OL JRW-4
Section Affected: Sync.

Symptoms: Critical horizontal and vertical
hold. Voltage at grid (pin 7) of sync separator is almost zero, even with signal applied.

coupling capacitor
noise inverter and sync separator.

Cause: Leaky

What

DO NOT MEASURE

e

To Do:

between

Replace C45 (.047 mfd).

HV RECT

C3/1B3GT

(i1;)1TO PICTURE TU BE
"'RV

AMORE

114.5KV-16KVI

DIN

Card No: OL JRW-5

1W

tell".

g13n

,

Section Affected: Raster.
DAMPER

41000

Elen

Chassis No. JRW

Mfr: Olympic

HH
150mm7

330

u 6AX4GT

ol

` SE-FUE

1a/2er,mp

7K
DO

NOT MEASURE

Symptoms: White vertical lines in raster.
2e0v

Cause: Open resistor in horizontal yoke circuit.

What

I.0171

To Do:

Replace R80 (4700 ohms).

BOOST SOURCE

--+280V

X

Chassis No. JRW

Mfr: Olympic

Card No: OL JRW-6
Section Affected: Raster.

C65

lmeg
B2

HORIZ DRIVE

z.011

Symptoms: Horizontal sweep collapses; then
raster disappears. Voltage at screen (pin 4)
of V10 (6DQ6A) is much too high. 6DQ6A
may burn out.

110-580mm1

(HORIZ SIZE)

Cause: Screen-grid resistor in horizontal output stage has decreased in value.

What

6
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To Do:

Replace R78 (12K -2W).

VIDEO

SPEED

SERVICING Vcaúieiaude

See PHOTOFACT Set 487, Folder 2
HV RECT

1G3GT
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HORIZ OUTPUT

121306A

Mfr: Westinghouse

Chassis No. V-2378-1

DO NOT MEASURE

Card No: WE 2378-1-7
Section Affected: Pix and sound.

Symptoms: No video; weak sound with buzz.

TO

PICTURE TUBE

HV ANOD

I15KV-16.5KV1
15.5KV

8"7
X

®Z'

Cause: Open AGC winding on horizontal output transformer.

DAMPER
13

260V

12D4
5

What To Do: Repair or resolder leads on
winding T -S, or replace T4.

gvI
250v

3

NOT MEASURE
200mm1 N2200

URCE

5000V

WO

97L

3111W-75v5v

Mfr: Westinghouse

evs

Chassis No. V-2378-1

NUT

HORIZ

®-mW

To Do: Replace

Mfr: Westinghouse

I

68mW NPO

®47K

I7K

tm

TP6O`C.Yti

TP7

49

255v

iP8

7

892

®s 1000.

ZSSV

C6S

10000mm1

4.5V

x5

180K 3

0

,y.._1'

M56K
10000
,W

i

82K1

;

100n
1

tr

1W

C2

_

71

1

1016

0`

16.1

all
C)

1l_
lJ-los

100ÓmW

1.1V

170V

19-160mW

4.5v9

Cause: Cathode resistor of horizontal multi vibrator increases in value.
What

v5V

7

68oK
10000

frequency
drifts out of hold -in range. Voltage at both
cathodes (pins 8 and 3) of Vll (6CG7)
higher than normal.

Symptoms: Horizontal - oscillator

MKT

11B6CG7
Bl

B

Section Affected: Sync.

HORIZ

QA 6CG7

Card No: WE 2378-1-8

HOLD 260V

fi 60K A
C
oml6
2
TERMINAL VIEW L2
R3

1

3

R76 (1000 ohms).

Chassis No. V-2378-1
I

Card No: WE 2378-1-9
Section Affected: Pix.

Symptoms: Picture smeared and weak; R27
burned. Low voltage on plate (pin 9) of
V4A (6EB8).

video output stage.

TP5

2

®46E138.
9

55V

W

24

21

11e

160V
56000

56mal

0V

22

120K

105V

V

8

56000

m

W6

23
COLOR

OB
800n

0000
mml
2000V

Ll

DOT

3

14n

2

TERMINAL VIEW 1172

2W

5?
260V

1

45

V

77K

What To Do: Replace L16, or resolder open
pigtails.

TERMINAL VIEW 116

3

VIDEO OUTPUT

ONTRAST

Cause: Open peaking coil in plate circuit of

COLOR DOT

1

25
100K

PICTURE TUBE

e@ 21EMP4
12K

200K

26 co A

BOOST

BRIGHTNESS

52

260V
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VIDEO Sia--ED SERVICING
See PHOTOFACT Set 487, Folder 2

Mfr: Westinghouse

Chassis No. V-2378-1

Card No: WE 2378-1-10
Section Affected: Sync.

Symptoms: Poor horizontal and vertical hold.

Abnormally high voltage on plate (pin 3)
of V4B (6EB8).
Cause: Open voltage -divider resistor in plate
circuit of sync separator.

What To Do: Replace R56 (150K).

Mfr: Westinghouse

Chassis No. V-2378-1

Card No: WE 2378-1-11
Section Affected: Sound.

Symptoms: Weak sound. Low voltage on plate
(pin 5) of V8 (6DT6).

Cause: Plate resistor of audio detector has increased in value.

What

To Do:

Replace R48 (1

Mfr: Westinghouse

meg-1W).

Chassis No. V-2378-1

Card No: WE 2378-1-12
VERT MUET
VERT OUTPUT

io
DO

Section Affected: Raster.

12DT5

NOT MEASURE

Symptoms: Vertical sweep collapses intermit-

tently.
Cause: Shorted feedback capacitor in vertical
multivibrator.
What

8
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To

Do:

Replace C58 (.047 mfd).

Tarzian offers
ONLY

FAST, DEPENDABLE

TUNER
REPAIR SERVICE
ALL

MAKES

INCLUDING

'=

ALL

Äs

(EXCEPT TUBES)

and
It just makes sense that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most dependable 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 specialized 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 defective workmanship and parts failure due to normal usage.
And compare our cost of $8.50 and $15 for UV combinations. 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
other

on
tuners, always
give tube complement
shaft length
filament .. .
voltage
series or shunt heater
IF frequency .. .
chassis identification. All tuners repaired on approved,
open accounts. Check with your local distributor for
Sarkes Tarzian replacement tuners, replacement parts, or
repair service.

...

...

...

SERVICE MANAGER

...

TUNER DIVISION

LABOR

24HOUR SERVICE
1

-YEAR WARRANTY
Tuners Repaired on
pproved, Open Accounts

DEPT. 3A

-

\-9/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

...

...

...

.

.

See your distributor, or
use this address for fast,

factory repair service

..
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500" wrote these 6

SUCCESS STORIE S
Service Technicians supply the happy endings!

The "HIDDEN

...

Capacitor success stories are no novelty at Sprague. The "Hidden 500",
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.

Q

DIFILM® BLACK BEAUTY® MOLDED TUBULAR CAPACITORS
The world's most humidity -resistant molded capacitors. Dual
dielectric-polyester film and special capacitor tissue-combines 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.

Q DIFILM®

Q

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®

Q ATOM®

ELECTROLYTIC CAPACITORS

geea0µ

Q

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
in aluminum cases for exceptionally long life. Withstand high
surge voltages. Ideal for high ripple selenium rectifier circuits.

LITTL-LYTIC®

The smallest dependable electrolytics designed for 85°C operation in voltages to 450 WVDC. Small enough to fit anywhere,
work anywhere. Low leakage and long shelf life. Will withstand high temperatures, high ripple currents, high surge voltages. Metal case construction with Kraft insulating sleeve.
ELECTROLYTIC CAPACITORS

Ultra-tiny size for use in transistorized equipment. High degree 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
self-inductance of silvered flat-plate design gives improved
by-pass action in TV r -f circuits. Higher self-resonant frequency than tubular ceramics or micas. Tough moisture-proof
coating. Designed for 85°C operation.

Handy Hanging Wall Catalog C-457 gives complete service part
listings. Ask your Sprague Distributor for a copy, or write
Sprague Products Co., 105 Marshall St., North Adams, Mass.
10
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Quidcer Servicing-Here's a check list for
forestalling a repeat performance.

Silence That Intercarrier Buzz Art Margolis

20

Why this symptom occurs and what you
can do about it.

Search Tuners in Auto Radios George F. Corne, Jr.

22

Inventory

24

Easier PC-Board Repairs

26

Understanding how they work will provide
answers to most service problems.

Guide to a Basic

CRT

Simplify your stock by following manufacturers'
recommendations on using substitute types.

A look at special tools and techniques for
servicing printed circuits.

Binary Numbers Are Not Complicated!

Servicing Industrial Electronics-Follow these computations
for guidance in learning computer language.

Jim Galloway

Summer Service Promotions Forest

Important information about compactrons, novars,
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Dear Editor:
Every month I read PF REPORTER
from cover to cover, and I find it to be
the best publication of all. I've noticed a

time or two where someone wanted you
to donate space to gadget building. In
my opinion, I don't think your magazine
should waste valuable space in that way.
I'd like to see more articles on commercial
equipment and transistors.
V.

S. STANLEY

Palestine, Texas

MODELS

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

er

HOUSOLD ELECTIII ITY Ambw
mu ear, teat et

A. C.

Operates Standard A.C.
Record Players
Dictating Machines
Small Radios
Electric Shavers
Heating Pads, etc.
In your own car or boat!

12T-RME (12 volts) 90 to
125 watts. Shipping weight
12 lbs. DEALER NET

$33.00
.
"Additional Models Available
PRICE.

AIR
i!i!lilÿ if
?I

.altjlll

.

"A Battery

ELIMINATOR

I

For Demonstrating and

Testing Auto RadiosVIBRATOR
TRANSISTOR
OPERATED!
OPE
Designed for testing D.C.
Electrical Apparatus on Reg.

I)!Iltl

it

$33.00

PRICE.

ular A.C. Lines-Equipped
with Full -Wave Dry Disc.
Type Rectifier, assuring

I

noiseless, interference -free
operation and extreme long
life and reliability.

MAY ALSO BE USED AS A BATTERY CHARGER
6 volts at 10 amps. or 12 volts
MODEL 6300-ELIF
at 6 amps. Shipping weight 22 lbs.

...

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

Dear Editor:
After a few hours of frustration looking
for the cause of the "bends" in a chassis
recently, I happened across the article
"Recovering from the Bends" in your
March, 1961 issue. I tried your suggestions and eliminated my trouble. As many
times before, I found PF REPORTER to be
a

most valuable tool.
MICHAEL

D. TOBIN

Astro TV
San Diego, Calif.

Enumclaw, Wash.

Glad we helped you get your head
above water, Mike. The bends can really
cramp a guy's style!-Ed.

.

DEALER NET PRICE

.

.

AUTO -RADIO

.

.

$66.95

.

AIR

VIBRATORS

4111100

\/

By every test ATR AutoRadio Vibrators are best!

and feature Ceramic
Stack Spacers, Instant Starting, Large Oversized Tungsten
Contacts, Perforated Reed,
plus Highest Precision Construction and Workmanship and
Quiet Operation!
There is an ATR VIBRATOR for
every make of ear!
Ask your distributor for ATR's Low Priced type 1400,
6 volt 4 -prong Vibrator; and 1843, 12 volt 3 -prong; or
1840, 12 volt 4 -prong Vibrator. THE WORLD'S FINEST!
There is a trim plate
kit for YOUR CARI

CUSTOMIZED

Dear Editor:
I can understand why anyone trying to
earn his livelihood in the servicing game
might be found standing on his head-or
butting it against the wall, for that matter-but why must everyone sit on the
floor while listening to hi-fi or stero?
Seriously, I'm glad your magazine is
dedicated to common everyday servicing.
ROBERT

M. KING

Community Radio Service
Asheville, N.C.
It's obvious to
have so far to

us,

Bob-so they won't

fall!-Ed.

AORKARAD IO
Vibrator-Operated
with Tone Control

=

ATR KARADIO

?

... is

ideal for small import

cars or compact

American cars! Unit
is completely self-contained-extremely compact! Powerful 8 -tube performance provides remarkable freedom
from engine, static, and road noises. The ATR
Customized Karadio comes complete with speaker and
ready to install. Can be mounted in -dash or under -dash
-wherever space permits! No polarity problem. Neutral
Gray-Tan, baked enamel finish. Overall size, 7" deep,
4" high, and 61/2" wide. Shipping weight, radio set, 7 lbs.
$33.57
Model K-1279- 12 for 12V Dealer Net Price
$33.57
Model K-1279- 6 for 6V Dealer Net Price.
.

Airplane Style Overhead
Mounting under Cab Roof

AIR

TRUCK

PRINTED
CIRCUITRY

NO

111110

KARADIOW
Excellent Tone,
Volume. and Sensitivity!
Compact, yet powerful. Fits
all trucks, station wagons,
most cars and boats. Just drill a ?-é inch hole n roof and
suspend the one-piece unit (aerial, chassis and speaker)
in minutes. Watertight mounting assembly holds anten
na upright. Yoke -type bracket lets you tilt radio to
any angle.
Extra -sensitive radio has 6 tubes (2 double -purpose),
over -size Alnico 5 PM speaker for full, rich tone. Big,
easy -to -read illuminated dial. Fingertip tuning control.
Volume and tone controls. 33 -in. stainless steel antenna.
Neutral' gray -tan enameled metal cabinet. 7 x 6/ x 4 in.
high over-all. Shipping weight 101 lbs.
Model TR-1279-12Afor 12V Dealer Net Price $41.96
Model TR -1279- 6A for 6V Dealer Net Price $41.96
Your Electronic Parts Distributor
Write Factory For Free Literature

See

ATR ELECTRONICS, 6 INC.
Radio Co.
Formerly: American Television

A?R
12
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Dear Editor:

Have just read Tom Lesh's "Report on
the New York UHF Test" in the May
issue. Congratulations on a well -written
and objective report on the ills of UHF.
However, I believe you omitted one important contributing fact.
1f the FCC's proposed coverage areas
coincided with the Retail Trading Zones
set by the U.S. Dept. of Commerce, the
UHF problem would be largely nonexistent. What UHF needs, then, is a sort of
"Monroe Doctrine" based on the Retail
Trading Zone concept.
RICHARD W. LONG

General Manager
WFAM-TV, Channel
Lafayette, Ind.

18

Dear Editor:
An expert TV serviceman,
I

am most -times glad to be;

Sometimes I wish I were a dog

-and

Dear Editor:
From time to time, I've seen letters in
your column suggesting that you include
construction articles on various electronic
gadgets, such as garage -door openers, etc.
Please register my vote in complete opposition to such suggestions. Two -transistor
radios which will fit into an earmuff are
fine for Cub Scouts, but I believe your
magazine is aimed at adult service people.
Let's keep it that way!
M. A. SYVERUD

irate customers, a tree.
FRANK HESTER

Taylorville, Ill.
And just how much service business do
you think you'd get from a tree?-Ed.

Gee, Mr. Syverud. what do you have
against earmuff -wearing Cub Scouts? Seriously, we have given a lot of consideration
to both sides of this question, and feel we
can best serve our readers by continuing
to concentrate on the very best articles

available about troubleshooting, operating
a service business, and on the latest developments in the field of electronic servic-

ing.-Ed.
Dear Editor:
I have an idea which might benefit servicemen all over the country. Why can't
you develop a trouble -report form which
servicemen could fill out telling of some
trouble they have repeatedly found in
similar sets. If these were mailed to you,
you could publish the most interesting
ones in your magazine every month. That
way, we could all benefit from each other's

experiences.
IRVING PUMETA

West Palm Beach, Fla.
Sounds like a good idea, Irv, provided
enough readers would be interested in taking part in such a program-Ed.

Dear Editor:
In the article "Cost of Doing Business"
by Forest H. Belt, almost everything was

covered except service literature. Would
you please advise me how this is taken
care of-by depreciation?
GEORGE W. RICHARD
Craig, Colo.

For tax purposes, service literature normally can be deducted as an expense item
-as purchased. Or, if an unusually large
expenditure is involved at one time (such
as the purchase of a complete PHoroFACT Library), the cost can be taken care
of by depreciating them over a period of
time-say, five years. Your tax consultant
can offer you specific suggestions as to
the best method in your particular circumstances.-Ed.

For Every Electrical
Protection Need
there's a safe and
dependable BUSS or
FUSETRON Fuse!

BUSS fuse engineers have consistently pioneered the development of new fuses to keep pace
with the demands of the Electronic industry. Today, the complete line includes:
Single-element fuses for circuits where quick blowing is needed;-or single -element fuses for

normal circuit protection;-or dual -element,

"slow -blowing" fuses for circuits where harmless
current surges occur;-or indicating fuses for circuits where signals must be given when fuses open.
Fuses range in sizes from 1 /500 amperes upand there's a companion line of fuse clips, blocks
and holders.
Save time and trouble
by furnishing only BUSS fuses
It's more convenient to stock one line of fuses
-stock handling, records and inventory problems
are simplified. The unfailing dependability of
BUSS fuses protects you against "kicks" or callbacks that might otherwise result from faulty
fuses.

For more information, write for BUSS bulletin SFB.

line of fuses and
fuse mountings of unquestioned high quality.

BUSS: The complete

BUSSMANN MFG. DIVISION
McGraw -Edison Co.
St. Louis 7, Mo.
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"Test Pattern Commercial," sells immediate
need for your service to your customers
through your local station. Starts Sept. 10.
commercials direct viewers to your name,
address and phone number in your local TV Guide.
These

SEE AD AT
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This hard-hitting ad sells your professional
refers to
repair and maintenance service
local TV Tune -Up Commercials on TODAY
show ... directs customers to you through your name and
address listing in your local edition.

...

EMBER

3 -part prograni*sells immediate need for
your service before & during World Series

uuIARttt
G -E reporter, Roland

COMPLETE PROMOTION AND DISPLAY KIT

in

A FOOD

FICUS
+inrcy

OWN

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.

GET

An Excluons Collection of

I

HERE
FREE!
50.

'

eC- 13

VALUE

;

37RECIP®
ELECTRONICS ge
FeatLredV

Window Banners

SPÉCÌALTU TUNE-UP

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.
2. 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

Tube Pin

Straightener

TV Commercial Banner

at
111

fi311)I
!_ya

ekte

Post Cards

Set Repair

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 Components Division, Room 1748B, Owensboro, Ky.

Stickers
u5

1,000

,.,.i.

s
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FIVE SPECIAL
FEATURES ON

Couldn't Help Overhearing

ANTENNAS
T V

Antennas and Acces.

."

For the second straight year.
the Electro-Voice Model 643
microphone attracted crowds at
the May Parts Show. Seven feet
in length, "The Shotgun" is
used regularly in President Kennedy's televised press confer].
ences. Its ultra -directional characteristics permit hearing of questions from reporters located
even in the rear of the room.
A 25 -minute color sound film
has been completed by the Finney Co. and is available to distributors and service dealer
groups. Designed to be of assistance to the dealer by pointing out various ways to increase
sales of TV antennas "The
Finco Horn of Plenty" is done
in semi-humorous style and can
he obtained upon request to the Finney Co., Bedford. Ohio. at
least two weeks in advance of a scheduled showing.

Rotator Maintenance
and Troubleshooting

Installing Master
Antenna Systems

To Manufacture Color Tubes

Zenith announced recently that its subsidiary, Rauland, will
shortly begin making color TV picture tubes for Zenith and
others. A 50.000 -square -foot addition is in the works for the
plant in Chicago. When the final phase of the expansion program is completed. Rauland's manufacturing and research
facilities will be nearly doubled.

Antenna Service Charge Guide

Tuner Replacement Parts Offered

TV SWEEP COVERAGES
Ironing Out Vertical Sweep Distortion
Horizontal Oscillator Running Wild

Exact -replacement an ten na
coils will he the first items
offered in Sarkes Tarzian's tuner
replacement parts program. The
coils are individually packaged

NOTES ON TEST EQUIPMENT

in

polyethylene

containers

which the service dealer can reuse for storing parts. Also
available to distributors are
window decals and counter
cards for use as sales boosters.

Covering Anchor T475 Reacto Tester, Mercury
1000 Tube Tester, Paco G-32 Sweep Generator

New Hi-Fi Line Introduced
According to Harold A, Goldsmith, president of Bogen Presto Division of the Siegler Corporation, Bogen's 1963 line
of hi-fi equipment will represent a return to the policy pioneered by the company of offering quality components at
moderate prices. The line includes five all -new components:
two FM stereo receivers, two stereo amplifiers, and an FM

nu

The

INDUSTRIAL

Handbook

.

Antenna Film Available

Antennas for Stereo FM

Troubleshooters

.

ELECTRONICS

tuner.
Resumes Color -Tube Manufacture

Get Free Premium Books With Subscription
Enter my subscription to PF REPORTER
and send me free book(s) checked.
{] 3 Years

f,
Bill Me

$9.00

2

Years $7.00

Handbook
Servicing Industrial Electronics
to Picture Tube
Tuner
Servicing TV from

Take this coupon to your distributor, or mail to:

Name
Firm
Address

City
762

Zone_ State

Year $4.00
for

each year you
(

subscribe

Extend Present Subscription

Remittance Enclosed

Howard W. Sams 8 Co., Inc.
4300 W. 62nd St., Indianapolis 6, Ind.

1

Check one

The Troubleshooter's

i

Please Check Your
Business Classification

fl

Owner, Mgr.
Independent Radio,
TV Serviceman
Service Mgr.
Retailer with Service Department
Employee
El Industrial Electronics Service
Other (Specify occupation and title)

Sylvania has recently decided to resume production of color TV picture tubes. The company previously produced and
marketed color tubes from 1953 through 1957. Tubes will be
manufactured at Seneca Falls, N. Y.. headquarters of the
company's picture-tube operations. A 21". shadow -mask,
round glass tube will be available sometime in 1963. Sylvania
president, Gene K. Beare stated. "Engineering and marketing
studies we have conducted over the past several months show
the color television market is now expanding and this is the
time for us to re-enter the field."

Mallory

To

Make Silicon Controlled Rectifiers

P. R. Mallory & Co. has acquired the silicon -controlled -

rectifier business of the Tyco Semiconductor Corp., a subsidiary of Tyco Inc. Manufacture of the devices will continue
at Waltham. Massachusetts. The addition of these rectifiers
will expand the Mallory semiconductor produce line, which
presently includes zener diodes, several types of silicon rectifiers, and other solid-state devics.

RCA -PIONEER OF COLOR TV -BRINGS YOU

RCA

Color-Bar/Dot/

RCA 5 -Inch

Oscilloscope

RCA

Television FM

Crosshatch Generator

for Color -TV

Sweep Generator

Low-cost, lightweight, portable instrument that provides
all essential Color -TV test
patterns. Simple to operate:

A

wideband scope excellent
for checking colorburst signal's and general troubleshooting of wideband color circuits
and other electronic equipment. Muilt scale calibrated

Specifically designed for visual alignment and troubleshooting of color and black and -white TV receivers, aid
FM receivers. The RCA WR 69A has pre-set switch positions for all VHF TV channels,

only

controls.

3

RF

output

leads connect directly to antenna terminals of receiver;
no external sync leads required. Crystal -controlled signals assure rock -steady patterns, free from "jitter" and

"crawl." Extra -wide -range

chroma control. Generates:
Color -bar pattern: ten bars
of color, including R -Y, B -Y,
G -Y,
and Q signals spaced
at 30° phase intervals for
checking phase and matrixing, and for automatic frequency and phase alignI

ment. Permits accurate
alignment of the "X" and
"Z" demodulators which
are used extensively in RCA

Victor and many other
makes of color TV receivers

Crosshatch pattern: a grid like pattern of thin sharp
lines for adjusting vertical

graph screen makes measurement of peak -to -peak voltage
as easy as

with

a

VTVM.

New 2 -stage sync separa-

tor assures stable horizontal sweep lock -in on composite TV signals
Dual bandwidth: 4.5 Mc at
0.053 volt rms/in. sensitivity. 1.5 Mc at 0.018 volt
rms/in. sensitivity

3 -to -1

more

voltage -calibrated,

frequency -compensated
step attentuator for "V"

amplifier
Simplified, semi -automatic
voltage calibration for simultaneous voltage measurement and wave -shape
display

Vertical -polarity reversal

switch for "upright" or
"inverted" trace display
$249.50*, including direct/

*User Price (optional)

50 Kc to 50 Mc

sweep frequency range: 10
cps to 100 Kc

Continuously adjustable

horizontal linearity,

small sized dots facilitating accurate color convergence adjustments
$189.50* with output cables.

IF/Video output frequency
continuously tunable from
Sweep -frequency bandwidth continuously adjustable from 50 Kc to 20 Mc
on IF/Video and FM; 12 Mc
on TV channels
Output level -0.1 volt or

raster size, and overscan
Dot pattern: a pattern of

and

FM broadcast band, and TV
video, chrominance, and IF
frequencies. The WR -69A has
these important features:

low capacitance probe and
cable, ground cable, and in-

sulated clip.

RCA RF/VF/IF
Marker Adder

Crystal -Calibrated
Marker Generator
RCA

Designed for use with a marker generator (such as RCA's
WR -99A) and a sweep gener-

ator (such as RCA's WR -69A),
this instrument is used for
RF, IF, and VF sweep alignment in both color and black and -white TV receivers. In
visual alignment techniques,
it eliminates distortion of
sweep response pattern.
Important features:
Choice of four different
marker shapes provided by
front panel switch for different types of sweep response curves and for
positive and negative sweep
traces
Provides very high -Q markers of high -amplitude and

Attenuation range:
TV channels, 60 db
IF/Video, 70 db

narrow bandwidth

FM, 60 db

Return-trace blanking
Two adjustable bias voltages on front panel
$295.00* including all necessary cables.

Complete front panel control of marker shape, marker amplitude, marker polarity, sweep amplitude, and
sweep -trace polarity

$74.50* complete with cables.

Supplies a fundamental frequency RF carrier of crystal
accuracy for aligning and
troubleshooting color and
B&W TV receivers, FM receivers and other electronic equipment in the 19-260 Mc range.
Combines functions of multiple -marker generator, rebroadcast transmitter, and
heterodyne frequency meter.
Highly stable output
May be calibrated at 240

separate crystal check
points-accurate calibration provided at 1 -Mc and
10 -Mc intervals
Matched -impedance pad type attenuator and double
shielding of the oscillator
provide effective attenuation of all frequencies
Most -used IF and RF frequencies are specially indicated on the dial scale
Sound and picture carrier
markers available simultaneously
$242.50* complete with output cable and phone tip.

RCA ELECTRON TUBE
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The Most Trusted Name in Electronics

Quicker Servicing
by Wayne Lemons

...what to do when the

Mae'

23' J{3:

1

If you've been in the service business very long, you've probably encountered hundreds of TV sets with
blown fuses. As often as not, a new
fuse is all that's needed to get the
set going again. Should you merely
charge the customer for the call and
the fuse, and hope for the best, or is
there something you can do to in-

crease the odds against a callback?
First, you need to know if there is
much chance the fuse could have
blown of its own accord. This happens on some occasions, but not often-perhaps in less than 10% of
TV-fuse failures. According to fuse
manufacturers, spontaneous blowing
of simple fuses is usually due to
cyclic fatigue caused by expansion
and contraction of the fuse element.
Slow-blow types are much less susceptible to this condition.
The 10% estimate just mentioned does not take into account
the fusible resistors used in transformerless power supplies, which are
notorious self-destroyers.

Fuse to Blame?
When a new fuse doesn't blow
immediately, you can be reasonably
sure that no short or unusually
heavy leakage is present in the protected circuits; but you still need to
check the circuit carefully for some
intermittent fault that could explain
why the original fuse blew. The following procedure won't always turn
up the cause of fuse failure, but it
doesn't often miss:
18
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When a set comes in with a blown
fuse, don't immediately put in a
new one and turn the set on;
first inspect the chassis carefully
for evidence of burned wires or
components. Look for frayed
wires that could come in contact
with other wires or the chassis.
Check for discoloration on the
chassis at points where arcing
might have occurred. Especially
check all wires which carry pulse
voltages, such as the plate lead of
the horizontal output tube, and
the leads to the damper tube and
deflection yoke.
2. Pull out the horizontal output and
damper tubes. Make a careful in-.
spection of the socket and also
the tube base. Look for any
burned or discolored areas that
would indicate arcing. If the set
uses a horizontal output tube
with no plate cap, such as an
'AV5 or 'AU5, be especially
watchful for arcing at the socket.
Also check yoke connectors and
plugs for any sign of trouble.
3. Now install a new fuse. To prevent frequent fuse failure while
you're troubleshooting, you may
want to "overfuse," or employ a
current rating higher than the
specified value. A slight increase
is all right if you remember not
to leave the substitute fuse in the
set after you have found the
trouble.
4. Turn on the set. As it warms up,
watch for obvious arcing in and
1.

around the high -voltage section,
and particularly in the horizontal
output and damper tubes.
5. Gently tap the damper and horizontal output tubes with a pencil
or rubber mallet. Watch very
closely --if you see the slightest
arc in either of the tubes, it
should be replaced. Sometimes
you cannot see arcing inside
tubes. To detect it, watch the
raster for streaking or tearing
when the tubes are tapped. White
flecks, especially inside a damper
tube, are a good indication that
the tube has been arcing and
should be replaced.
6. Gently tap the tube and components in the horizontal oscillator
stage, while you watch the raster.
If it disappears or streaks violently, you should find out why.
An intermittent loss of raster
means an interruption of drive to
the horizontal output tube. With
no drive, current in the output
tube increases considerably. Even
though the intermittent surges of
current may not be great enough
to blow the fuse (except in critically designed circuits), they
nevertheless can overload the fuse
and sometimes cause early cyclic
fatigue.
7. Gently tap the rectifier tube (or
semiconductor rectifiers) Arcing
here can burn out a fuse in the
primary of the power transformer
(Fig. 1A), a B+ fuse (Fig. 1B),
.

Please turn to page 67

YOU'RE LOOKING AT ALL THE TRANSISTOR INVENTORY YOU NEED
TO SERVICE EVERY TRANSISTOR CAR RADIO ON THE ROAD!

simply say I)elec
There are millions of transistors in car radios today ... and with just five Delco numbers in stock, you're ready
to service this entire replacement market. Simply say Delco and get these advantages!
Five transistor numbers service all PNP Transistor Auto Radios!
Delco's DS -25 and DS -26 cover small signal transistor needs in all Delco radios!
De!co's DS -501 and DS -503 cover audio output transistor needs in all Delco radios!
De!co's DS -520 fits all non -Delco radios-actually improves performance (up to 1.5 watts)!
DS -25 and DS -26 replace practically every PNP transistor used in portable radios!
Application and cross reference charts are packaged with your Delco transistors!
All these advantages are yours at a low cost!
Cash in now on the coverage you get from top-quality
Automotive Radio Service Parts
and Electro-Mechanical devices, distributed nationally through

Delco Radio

United Delco.

DELCO -RADIO. Division of General Motors, Kokomo. Indiana
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Electrolytic capacitor in ratio detector filters out buzz.

audio modulation as the sound carrier, and was found to be usable as
a sound -IF signal.
Both
sound
their strong and weak features. In
the intercarrier system, the 4.5 -mc
output signal picked up some of
the amplitude modulation from the
video carrier, as well as the FM
from the sound carrier. The 60 -cps
vertical sync pulses were particularly likely to enter the sound circuits; to make the problem worse,
they caused an irritating buzz from
the speaker. Very careful design of
the video -IF. 4.5 -mc sound IF, and

In the infant years of commercial
TV, a "conventional" sound circuit
meant a split -sound system. A short
output of the
signal was
FM
the
sound
tuner,
shunted into its own special IF
strip, where it was free from interaction with the picture signal.
A number of set designers soon
adopted a simpler intercarrier system, which took advantage of the
heterodyning action that takes place
between the picture and sound carriers in a normal video detector. The
4.5 -mc beat frequency produced in
this stage contains the same FM
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limiter to suppress buzz

in

input signal.

sound -detector circuits was necessary for suppression of these pulses.
In the split-sound circuit, the
trace of AM interference that managed to sneak into the audio strip
was much easier to eliminate. However, it was impossible to obtain
clear sound unless the frequency of
the sound -carrier output from the
tuner was very close to the resonant
frequency of the narrow - band
sound -IF circuit. If the local oscillator were detuned, or if the RF
alignment were incorrect, the sound
signal would be weakened or lost.
intercarrier receivers did not have
this problem, because the 4.5 -mc
output of the video detector has a
under all conditions.
TV designers apparently concluded that intercarrier buzz was a
less difficult problem than oscillator
drift and critical fine tuning in split sound receivers, because the 4.5 -mc
system became almost universal by
1952. Continual refinement of the
intercarrier circuit has resulted in
virtually buzz -free performance in
normally operating receivers. However, buzz is always lying in wait,
ready to sound off as an early indication of slight defects or misadjustments in the tuner, video IF, sound
IF, or FM detector. Let's examine
the circuits that can cause this common trouble, see how and why it
develops, and find out what we can
do about it.
Suspect Circuits
The circuits which have the most
to do with eliminating buzz are
located between the sound take-off
point (video detector or output
stage) and the FM sound detector.
These stages are the first to be investigated during a seizure.
Other possible troublemakers are
the circuits between the RF input
and the sound take-off point, plug

silence that intercarrier

First of all, find out if the trouble is in the sound
by Art Margolis
circuit or in the RF -IF section
.

TV sound demodulators in usethe ratio detector, limiter -discriminator, and quadrature (6BN6 or
6DT6) detector. Each has its own
specific way of eliminating buzz
from the incoming signal.

the AGC and sync circuits. Faults
in these stages can produce buzz by
distortion of the RF-IF signal, or
by spurious coupling of sync pulses
into the sound section. A similar
symptom (not a true intercarrier
buzz) is sometimes produced when
a stray signal finds its way from the
vertical sweep section into the sound
channel. This type of buzz is readily
isolated by turning the vertical hold
control; if the pitch of the buzz
changes, the trouble is originating in
the sweep circuit.
Chart I summarizes a basic procedure for isolating buzz trouble. It
is normal to expect some of these
operations to reduce the buzz, but
not eliminate it completely; in other
words, more than one remedy may
be needed. Extensive tube replacement and touch-up alignment is
sometimes the best solution to a
buzz problem, because the condition
may have multiple causes-particularly in older sets. The aging of RFIF-AGC components tends to increase the type of signal distortion
which produces buzz, while at the
same time, the sound IF and detector circuits tend to lose their ability
to reject buzz and other AM interference.

Millions of TV sets use a circuit
of the same general type as shown
in Fig. 1, composed of one sound IF stage followed by a ratio detector. In this particular circuit, the
input signal is picked off at the
video detector; some other sets
utilize a sound take-off coil at the
plate of the video -output stage. In

either case, the sound -input circuit
usually contains two features that
help minimize buzz pickup from the
picture signal. The take-off coil or
a sound -IF grid coil (L11 in Fig. 1)
is tuned rather sharply to 4.5 mc;
also, the signal is coupled through
(C23),
a small -value capacitor
which easily passes the sound signal
but tends to block the lower-frequency video and sync signals.
Some AM interference (especially
vertical sync) usually manages to
reach the sound IF stage, where it
is amplified along with the FM;
however, the ratio detector is able to
suppress most of this amplitude
modulation. The key to its noise rejecting ability is an electrolytic

IF

.

capacitor (C4 in Fig. 1), which is
connected across the two diode sections of the ratio detector so that it
governs the total voltage across both
diodes in series. The voltage is allowed to adjust itself gradually to
changes in over-all signal strength,
but momentary fluctuations due to
AM interference are filtered out.
Frequency fluctuations in the input signal affect the relative conduction of each diode section, without changing the sum of the voltage
drops across both diodes. On one
half-cycle of frequency modulation,
the conduction of the upper diode
section increases, while that of the
lower section decreases; on the next
half-cycle, the situation is reversed.
The result is an audio-frequency
fluctuation in the voltage at the center tap of the detector -transformer
secondary. This signal is developed
across C28, and is coupled through
C30 to the audio -amplifier section.
Buzz problems in ratio detectors
can usually be traced to a defective
electrolytic capacitor, or to a fault
which causes detuning or insufficient
peaking of the sound IF or detector.
To mention one fairly frequent defect, one diode section of the detector tube may be weaker than the
other. In addition, transformers and
coils can develop several different

Ratio Detector

and Detector Circuits
You'll find three general types of

Sound

.

Please turn to page 64
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Good electronic-mechanical

coordination makes for smooth
automatic tuning
George F. Corne, Jr.
.

.

.

---n
SEARCH TUNERS [in
What's the big secret to success
in repairing search tuners in auto-

mobile radios? Familiarity! Service
shops which specialize in auto -radio
work are well acquainted with
search systems through frequent
contact with them, and have few
major problems in performing quick
repairs. But servicemen who seldom
work on search tuners often run into
trouble because they don't understand the electrical and mechanical
functions of these units.
Without this knowledge, search tuner repairs can be frustratingespecially for servicemen whose first
experience is with the tuning system
used in older -model Cadillac radios.
These receivers have no provision
for manual tuning, and if the search
system is giving trouble, there's no
convenient way to tune in a station
for operational checks of the RF, IF,
and search circuits.
Later models do not present this
problem, since they can be tuned
manually as well as automatically.
This feature not only aids bench
servicing, but also takes some of the
pressure of "hurry -up" jobs off the
serviceman's shoulders. If a search
tuner breaks down at a time when
the owner doesn't want to leave his
radio for shop servicing, he can
temporarily use the manual tuning,
and wait to have the automatic system serviced at his convenience.
Search -tuning systems have not
22
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been drastically changed since they
first appeared in the mid -1950's. All
systems have the same basic requirements: a method of moving the RF
tuning elements, and a method of
stopping this motion as soon as a
usable signal is tuned in.
Sequence of Electrical Operation
Foul- tasks are carried out by the
electrical portion of a search -tuning
system. It must start the search
cycle, provide a holding action to
sustain the cycle, detect an incoming
station signal, and stop the search
cycle when this wanted signal arrives.
Fig. 1 shows a representative circuit, used in the 1962 line of auto
radios manufactured by Delco Radio
for General Motors cars. To initiate
the searching action, one side of
tuner relay M1 is grounded by pressing the wonder bar. With a current
path thus completed through the
coil, M1 is energized. An arm on
the relay is lifted out of the governor
gear train, allowing the mechanical
section of the search tuner to go
into motion; at the same time, relay
contact set S1 is pulled down. The
A section of S1 grounds the volume
control to mute the sound during the
search cycle, and also reroutes the
cathode -to -ground path of the RF
amplifier through the sensitivity
switch. Meanwhile, the B section of
S1 closes, placing 12.6 volts on the
space -charge grid (pin 3) of the re-

D

ay-contro tube. (Although this grid
's between the cathode and control
grid, it serves practically the same
function as a screen grid.) The control tube begins to conduct through
the relay, keeping it energized so

that the tuner can continue seeking.
Thus, the path through S 1B initiates
the action of the search holding circuit.
Leaving the relay circuit in the
"on" state, let's deal with the trigger detector circuit. Section B of S1,
being in the closed position, supplies source voltage via R5 to the
plate of the detector. The tube is
biased below cutoff, so no plate current is flowing; but coupling capacitor C charges through R1 and R5.
The charge is positive on the plate
side, negative on the grid side.
Remember, the relay -control tube
is conducting rather heavily all this
time, keeping the tuner relay energized. To stop the tuner at a specific
point on the dial, we need only to
drive the control tube into cutoff in
order to de -energize the relay.
When a signal is picked up by the
radio, it is coupled from the secondary of the last IF transformer
through C2 to the control grid (pin
8) of the trigger detector. The positive peaks of this signal cause the
detector to conduct, producing a
drop in plate voltage and allowing
C 1 to discharge through R 1. The
negative voltage developed across
1

R1 by this action is sufficient to cut
off the control tube-releasing M1

and stopping the search cycle.
The setting of the sensitivity
switch determines the cathode bias
of the RF amplifier during the search
cycle only. If this switch is set to the
position shown in Fig. 1, only the
strongest stations in the area will
produce an IF signal of sufficient
amplitude to key the trigger tube. To
receive more stations, the switch
position is changed to increase the
amplification of weaker radio signals
in the RF stage.
If a strong local station is received, the IF -output signal may
have enough amplitude to key the
trigger circuit before the tuner
reaches the center frequency of the
station. To offset this undesirable
situation, a negative AVC voltage
is fed via R4 to the grid of the trigger detector. This bucking voltage
automatically varies with signal amplitude, and is just enough to keep
the trigger tube cut off until the
tuner approaches center frequency.
A unique feature of the Delco
system is the carriage -return solenoid (M2 on the schematic), the action of which will be described in
detail, presently. This unit requires
close to 17 amperes for its periodic
pull-in-action-a heavy intermittent
load on the power source. Under
some conditions, operation of M2
can overload the power supply, and
this solenoid will be unable to complete its normal action. When this
happens, the tuner stalls at the high
end of the band, and M2 continuously draws heavy current-possibly
enough to blow the radio fuse.
Other models of search tuners use
circuits practically the same as those
in Fig. 1, except for the carriage
solenoid and the hold -in feature. Instead of the solenoid, some tuners
use a small motor to operate the
mechanical components. For hold -in
action, a few tuners depend on a
change in the cathode bias of the
relay -control tube. Of course, a
number of older radios equipped
with search tuners are vibrator powered, and have a plate -supply
voltage of more than 200 volts instead of the 12.6 volts indicated in
Fig. 1. No matter what the details
of the circuit, however, the general
operation of the system is similar in
all models.
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Schematic of typical search -tuning system using solenoid return.

Circuit Troubleshooting
An inoperative search system is
most frequently caused by a comparatively simple defect such as a
dead relay-control tube, an open
M1, or faulty relay contacts. It is
usually harder to pin down the type
of trouble which allows the search
mechanism to run normally, but
makes it unable to stop on stations.
Since the search -stopping signal
must pass through the RF -IF section of the radio to reach the grid
of the trigger detector tube, continuous searching can result from a loss
DIAL POINTER

of this signal in any front-end stage
as well as in the trigger circuit itself. To speed up troubleshooting,
you need to employ some quick
method of determining which section
(front-end or trigger circuit) is at
fault. One way to make this test is
to use an external voltage supply
(bias box). Using the circuit in Fig.
1
as an example, set the bias voltage to 1.5 volts; remove the IF
tube; then press the wonder bar to
start the tuner searching. With the

negative lead of the bias supply connected to chassis, touch the positive

"WONDER BAR"

Please tarn to page 59
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Fig. 2. Principal mechanical components of Delco F4 -series search tuners.
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Basic CRT Inventory
As the number of different picture-tube types steadily grows, the
problem of maintaining adequate
replacement stocks weighs more
heavily on manufacturers, distributors, and dealers. This year, several
major manufacturers are seeking to
provide some relief by consolidating
their CRT lines. In numerous cases
where very similar tubes have previously been made available under
several different type numbers, only
one of these related types is now
being recommended as a replacement for all others in the group.
Naturally, CRT's that have different type numbers are not completely
identical, or the additional types
would not have been registered.
However, many new types originated as minor modifications of
some existing design to meet a
for instance,
specific requirement
to shorten the neck length or in-

-

crease the maximum anode -voltage
rating. The basic characteristics of
such tubes, including the bulb shape
and electrical ratings of gun elements, are unchanged from the prototypes. There are many instances
where the modifications are so slight
that substitute CRT types can be
installed without altering the set in
any way. Dozens of other substitutions are made possible by such simple changes as discarding an ion trap
or changing the anode connector.
Easily - installed substitutes for
162 types of picture tubes were
listed in "Selecting a CRT Replacement" on page 22 of the May, 1961
PF REPORTER. The expressed purpose of that article was to suggest a
course of action in case an exact replacement type was unobtainable.
Since then, however, the idea of
substitution has been carried even
further; it now is being applied to
weeding many slow -moving types
24
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out of CRT replacement stocks.
Replacement Information
The following section describes
the more important CRT's in the
new "universal" replacement lines
recently announced by various tube
companies. Other manufacturers
also supply these same types, but
are not specifically recommending
them as substitutes for tubes having
different type numbers.
The replacements are listed in
large type. Sometimes two CRT
numbers appear together, indicating
that both tubes are being recommended (by different manufacturers) for basically the same application. These pairs of tubes can
be substituted for each other and for
the additional types given under
the same heading. For each of the
latter, a short notation indicates if
the suggested substitute type is
normally a direct replacement, or if
there are any points which require
special attention by the installer.
Relatively minor differences, which
ordinarily do not prohibit substitution, are not itemized. Some of
these excluded characteristics, accounting for most of the differences
between closely related CRT types,
are as follows:
screen (used on
1. Aluminized
types and
replacement
all
nearly
on most older types bearing the
suffix "A") .
2. Rated value of filter capacitance
provided by inner and outer aqua-

dag coatings on picture tube (not
too critical for replacement pur-

poses).
variations in cutoff -bias
voltage on grid no. 1 (can be
counteracted by readjusting
brightness and contrast).
4. Difference in anode -voltage rating
between original and replacement
(generally 2 kv or less).
3. Slight

Many of the "universal" types
have a straight electron gun and require no ion -trap magnet. In fact,
one manufacturer (General Electric) has changed a number of older

CRT types from bent -gun to
straight -gun design. The modified
versions are readily substituted for
bent -gun tubes, simply by discarding
the ion trap originally used.
The replacement types have the
same faceplate contour and bell
shape as the other types listed in
the same group; therefore, they can
be installed without changing the
mask, cabinet, or yoke-support
bracket. In many cases, the new
tube has a shorter neck than the
original, but this difference almost
never poses a problem of physical
clearance.
Most replacement types have an
outer aquadag coating on the bell of
the tube. To prevent RF-interference and shock -hazard problems,
the installer should take extra care
to make certain this coating is properly grounded. If the type being
replaced had no outer coating, a
grounding spring must be mounted
on the chassis and positioned so that
it will press against the aquadag
surface of the new tube. If a spring
is already present, check to see if it
is making proper contact. Sometimes
it fails to touch the new tube's coating, which may not cover the same
area as on the tube being replaced.
Other substitutions besides those
listed here can easily be made. To
obtain the necessary information,
check with your distributor, or consult a cross-reference guide. The
Howard W. Sams book, "Tube
Substitution Guide, Vol. 4," includes CRT -substitution data; also,
tube manufacturers provide specification charts to help you select a
proper replacement.

21CBP4A

(RCA,

Sylvania)

21 FLP4 Wes'hse.)
These 21" tubes-by far the most
popular types in their respective
lines-can replace many other electrostatically - focused 90° CRT's.
Major specifications include: aluminized screen; straight electron gun;
over-all length 18"; neck length
51/2 " (2" shorter than most types
they replace) ; inner and outer aquadag coating used as high-voltage
filter capacitor.
Can replace following types:
21ALP4,-A,-B Discard ion trap.
21ANP4,-A Discard ion trap; add aqua dag -grounding spring.
21ATP4,-A,-B Discard ion trap.
21BAP4 Direct replacement.
21BNP4 Direct replacement.
21BTP4 Discard ion trap.
21CMP4 Discard ion trap.
21CVP4 Recommended by all except
Sylvania. Direct replacement.
21CWP4 Recommended by all except
Sylvania. Direct replacement.
21DNP4 Recommended by RCA and
G-E only. Discard ion trap.

21 ACP4A

(G -E)

21 AMP4A (RCA)
Electromagnetically -focused, these
near -equivalent 90° tubes have a
nominal over-all length of 20", neck
length of 71/2 ", aluminized screen,
and an external aquadag coating.
The RCA type (but not the G -E)
requires a single ion trap.
Can replace following types:

21AQP4,-A Add aquadag-grounding
spring.
21BSP4 Direct replacement.

21CUP4 Direct replacement.

24AEP4

(G -E, RCA,

27RP4

(G -E,

RCA)

The largest member of the magnetically -focused 90° group, this
27" tube is basically the same as the
24CP4A except for size. Over-all
length is 23". The RCA version requires a single ion trap, but the G -E
does not.
Can replace following types:
27EP4 Add aquadag-grounding spring.
27GP4 Direct replacement.
27NP4 Direct replacement.
(G E,

17BJP4 RCA)
Here's a 90° tube for portables
and small table models. Like its
larger brothers in the electrostatically -focused series, it has a short
(51/2") neck and needs no ion trap.
Total length is 145/8", averaging an
inch shorter than the other types it
replaces.
Can replace following types:
17ATP4,-A Discard ion trap.
17AVP4,-A Discard ion trap.
17BUP4 Discard ion trap.
17CBP4 Discard ion
17CLP4 Discard ion trap.

17DKP4

(RCA,

Sylvania)

This 110° tube is designed for
late -model slim -line portables, being
only 10-11/16" long with a 3-9/16"
neck.
Can replace following types:
17DTP4 Direct replacement.
17DLP4 Recommended by Sylvania only.
If trouble is encountered with substitution, change grid no. 1 connection
from pin 6 to pin 2 of socket.

Sylvania)

This "short-neck" 90° tube has

the same specifications as the

21CBP4A and 21FLP4, except for
the 24" screen size and 191/2" overall length.
Can replace following types:
24ANP4 Discard ion trap.
24DP4,-A Discard ion trap.
24YP4 Discard ion trap.
24ZP4 Discard ion trap.

24CP4A

24CP4 Direct replacement.
24QP4 Direct replacement.
24TP4 Direct replacement.
24VP4,-A Direct replacement.
24XP4 Add aquadag-grounding spring.

(G -E,
RCA)

A 24" counterpart of the magnetically -focused 21ACP4A and
21AMP4A, this tube measures
211/2" in over-all length. Discard the
ion trap when a G -E replacement
is installed, but not if the new tube
is an RCA.
Can replace following types:
24ADP4 Direct replacement.

17BWP4

(G -E)

17CSP4

(RCA)

In this and all following categories, the RCA replacement tube needs
a single -magnet ion trap, whereas
the G -E tube has been modified
from the original specifications so
that the ion trap is no longer needed.
Can replace following types:
14CP4 Direct replacement.
14BP4,-A Direct replacement.
14DP4 Change from double to single ion
trap, if replacing with 14EP4.
Add aquadag-grounding spring.

16KP4A
16RP4A

(G-E)

(RCA)

A "step-up" in size from the 14"
tubes just discussed, these 16" rectangular types are 183/4 " long and
have a 2-kv higher anode -voltage
rating. Other specifications are similar to those of the 14CP4A and
14EP4.
Can replace following types:
16QP4 Replace double ion -trap magnet
with single type, if replacing with
16RP4A.
16UP4 Check physical clearances; original tube has 5/e" shorter neck than
replacement.
16XP4A Direct replacement.
16TP4 Recommended by G -E only.
Check physical clearances, as indicated
for 16UP4.

20CP4D
20DP4C

(G -E)

(RCA)

Moving up one more notch to the
20" rectangular size, we find these
two slightly different 70° types capable of replacing each other. Several
older versions of these same types,
bearing different letter suffixes, can
also be replaced; however, careful
attention should be paid to the following notes to insure a correct substitution.

Can replace following type:
17BVP4 Direct replacement.

Can replace following types:
20CP4, -B, -C Add aquadag - grounding
spring.
20CP4A Direct replacement. Original not
aluminized.
20DP4,-B Add aquadag-grounding spring.
20DP4A Direct replacement. Original not
aluminized.

14CP4A

20HP4D

Of somewhat older design than
the 17DKP4, these two 110° tubes
have a greater length (12 5/16")
and require a deeper cabinet.

(G -E)

14EP4 (RCA)
Quite a few "universal" replacement CRT's are being made available to keep older -model TV sets

operating-for example, these aluminized 14" tubes with 70° deflection and magnetic focus. Measuring
163/4 " in length, these types have a
7th" neck.

(G -E,
RCA)

This tube is the same size as
those just mentioned, and has the
same electrical specifications except
that it is electrostatically focused.
Can replace following types:
20HP4, -B, -C Add aquadag - grounding
spring.
20HP4A Direct replacement. Original not
aluminized.
20LP4 Direct replacement.
20MP4 Direct replacement.
July, 1962/PF REPORTER
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This photo shows one of the methods

you might try for easier removal of
multiple -lead components, such as the
miniature transformers found in transistor radios, or IF cans in television sets.
This job requires a bit of caution. Some
technicians run into trouble because
they apply too much heat to a small
area of the board, unbonding the foil;
others damage components by pulling
too hard in trying to rock them loose.
A new vacuum -type soldering iron removes the solder from the contact area,
by first melting the solder and then
drawing it into a cylinder which is a
part of the iron. After this is done, the
component will usually drop free from
the board. Notice the already -cleared
area around several transformer pins.

Some types of electronic equipment, in

addition to using printed -circuit boards,
also incorporate one or more printed component units, such as shown here.
These units can be removed easily with
the special solder tip shown. This rectangular tip will cover and heat all the
leads at once. When the solder becomes
molten, the component is easily lifted
from the board. This attachment can also
be used to unsolder other components by
merely turning it sideways and using the
small end, or by using the tip to apply
heat to the connection on the board.

Many soldering attachments especially intended for PC -board
work are being introduced every year. One such desoldering
kit, with special tips shaped for quickly unsoldering tube
sockets and different types of IF transformers, is shown here.
With the appropriate attachment installed on the gun, all the
connecting points are heated at the same time; the component may then be removed from the board, intact. The
attachments can be Installed as easily as replacing the tip.

Problems which can be encountered during the repair of printed -circuit
boards are many-broken boards, blistered foil, hairline cracks, and intermittent contacts, to mention only a few. Haphazardly performed repair work
contributes to these problems. To make printed -board servicing as foolproof
as possible, the service industry has developed special tools and techniques,
several of which are shown on these pages.

repairs

relatively simple method of removing
defective tube socket without special
adapters is shown here. After crushing
the socket's phenolic wafer material,
heat the individual pins and remove
them with long -nose pliers.
A
a

"hook" technique of
replc cing a resistor. Cut and crush the
body of the old component to expose
the f-JII length of the leads. Form the old
and iew leads into hooks, clamp them
together, and solder them carefully.

"Single -ended" components, such as the
capacitor shown, can be replaced by the
familiar "double -end" types, if you

Show n here is the

dress the leads on the new component
in the manner shown here. Tape the
wire close to the body of the unit.

After using a soldering iron to heat the
contacts until the solder melts, this
technician uses an air gun to clear the
solder away from the component contacts. A fine wire brush finishes the job.

To

prevent damage to on IF can, use
s otted
end of a soldering aid to
first straighten the ground tabs on the
outer shield. With these tabs loose, the
entire job of removal is made easier.

To

Pictured here is a proper technique for
repairing a crack or open circuit. Place
a piece of bare wire across the open
circuit; then apply enough solder to
cover the foil and the wire. The result is
a neat, electrically secure repair.

Exterr al connections for applying power
or for testing purposes are easily provided by soldering one or more short
wires to the printed board. Form them
into a fish-hook pattern and clip on
your 'leads, using miniature test clips.

adjustable light pictured here supplies shadowless lighting for printed board work. It also has a built-in magnifying glass-a useful service aid for
use with the miniature equipment now
requiring the serviceman's attention.

the

isolate an individual component for
testing, without dismounting it from the
board, try cutting the printed foil with
either a razor blade or the special tool
shown. The cut is easily repaired later.

The

Servicing

Industrial
Electronics
by Jim Galloway
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binary numbers
are not complicated!

Table 1-Powers of 2
If you have had experience with
undoubtedly
computers, you are
2-1 = .5000
20 =
1
familiar with the binary numbering
2
2-2 = .2500
21 =
4
23 =.1250
22 =
system, and understand how to con23 =
8
2-4 = .0625
vert numbers from the decimal sys2-5 = .0313
24 = 16
tem to binary (and vice versa). But
2-6 = .0156
25 = 32
do you really understand how binary
2-7 = .0078
26 = 64
numbers are added, subtracted,
2-8 = .0039
27 = 128
multiplied, and divided? In this
off, it represents they digit 0 (oh)
article, we intend to point out not
but
for
This
simplicity makes the binary
conversions,
only the rules
manipula
very useful for computer
the
system
how
to
perform
also
work, enabling operations to take
ions which ordinarily take place
place rapidly.
within the computer. Although these
mechanical and electronic actions
Conversion
are somewhat different from those
operations which can be shown on
Converting ordinary numbers to
paper, a better understanding of the
computer language is an operation
basic principles of these matheeasily understood, but also easily
matical manipulations will be very
forgotten. As with many other mathhelpful to the technician who must
ematical subjects, there are certain
analyze and troubleshoot computer
rules which are best memorized;
circuits.
with these rules at hand, problems
The reason for using a two -digit
suddenly become less complicated.
(binary) numbering system instead
The best way to learn a procedure
of the universal ten -digit (deciis to use it. Therefore, we are going
mal) system is because of its simto include examples of the use of
plicity. Since there are only two
each rule-some with the procedure
digits (1 and 0) in the system, it
carefully explained, and others
is possible to use a very simple two merely showing the operations. Try
state circuit (for example, one which
them yourself; you'll find they are
is turned on and off) to indicate the
easy!
digits in the computer. If the on -off
Decimal to Binary
circuit is used, the circuit indicates
Rule 1: To convert a decimal num1
(one) when it is on; when it is
Table II-Conversion from Decimal to Binary
.

Example A
Number or Remainder
Power of 2
Binary Digit
Example B
Number or Remainder
Binary Digit
Power of 2
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1

24

7
21

7

25

22

21

20

1

0

0

1

1

1

90

26

26

10

0

0

1

1

0

2'.

2;

2
0

2

1

23

22

21

20

39

7

0
21

ber to a binary number, extract
the largest power of 2 that is
contained in the number. Continue extracting each consecutive descending power of 2
from each remainder, until the
least power (2°) is extracted.
To illustrate, let's convert 39 to
a binary number, using Tables I and
II as a reference. (Table I shows
the numerical equivalents for powers of 2, and Table II gives the results of each step in the conversion.)
The largest power of 2 which is
contained in 39 is, of course, 32or 25. This establishes the first binary digit (which is always 1) and
leaves a remainder of 7. We now
know that there will be six digits in
the complete binary number, since
we are going to extract the other
descending powers of 2 from the remainder-the fourth, third, second,
first, and least.
Continuing, we attempt to extract
the fourth power of 2 (16) from the
remainder (7) . Since 16 cannot be
taken from 7, we indicate that the
fourth power is not contained in the
remainder, by making the next binary digit 0 (oh).
Since the same circumstances apply to the third power of 2, another
0 is written as the third binary digit,
and the remainder is still 7.
The second power of 2, which is
4, can be extracted from 7-making
the next binary digit 1, and leaving
a remainder of 3. The first power
of 2, which is 2 itself, can be extracted from this remainder, supplying another 1 and leaving a remainder of 1.
The least power of 2 (2°, or 1)
is now extracted, resulting in 1 as
the final digit of the binary number;

there is no remainder. Thus, we
have converted the decimal number 39 into its binary form, 100111.
This is read, "one -oh -oh -one -one one."
Now, for practice, let's convert
the decimal 90 to a binary number.
Table II shows each step, along with
the resultant binary digit and the
remainder after each power is extracted. Note that the last remainder
shown is zero; since the least power
of 2 (1) cannot be taken from zero,
the final binary digit is 0 (oh). If
your conversion has been correct,
you will find that the binary equivalent of 90 is 1011010, or "one -ohone -one -oh -one-oh."
Binary to Decimal

Rule 2: To convert a binary number to a decimal number, begin
with the power of 2 represented by the right-hand digit
and add each succeeding power
of 2 until the left digit is
reached. If any binary digit is
0, do not include that power of
2 in the decimal number.
Using Table I as a guide, and following the steps in Table III, convert the binary number 110101 to
a decimal number. Here's how it
works: The first (right-hand) digit
is 1, indicating that 2° is contained
in the decimal number; therefore,
you have a decimal quantity of 1 to
start with.
The next digit is 0, meaning that
21 is not in the decimal number, so
you add nothing. The third digit is
a 1, indicating that 22 (4) is to be
added to the decimal quantity already derived, making a total
far
5.
The fourth binary digit is 0, so
this step is skipped again. The final
two digits are 11, and mean that 24
and 2° (16 and 32) must both be
added to the 5 already obtained.
Adding 16, 32, and 5 results in a
total of 53; therefore, the binary
number 110101 is equivalent to the
decimal number 53.
For practice, try converting the
binary number 101111 to its decimal equivalent. If your conversion
is correct, you will find that 101111
is the same as 47.

-of

-so

Binary Fractions

Binary numbers which are less
than
are expressed in a manner
1

Table Ill -Conversion from Binary to Decimal
Binary Digit
Power of 2
Decimal Number

1

1

25

21

0
21

+0

+16

32

similar to decimal fractions -by the
use of a binary point. For example,
consider the binary number 1101.01.
The digits to the right of the point
represent negative powers of 2 (for
decimal equivalents, see Table I).
Rule 3: To convert a decimal fraction to binary form, extract
negative powers of 2 from the
numbers to the right of the
decimal point, beginning with

Example B
Binary Digit
Power of 2
Decimal Number

.07

2-2
0

2-1
0

0

+1

Total 53

Binary numbers can be added,
subtracted, multiplied, and divided
just as decimal numbers can. In
each operation, however, there are
certain rules to remember which can
keep the procedure from becoming
unnecessarily complicated.
Addition

As an exercise, let's convert the
decimal number 22.57 to a binary
number. The whole number 22 converts by Rule 1 to 10110. In like
manner, we can convert the fractional portion .57. The first negative
power of 2 (.5000) can be extracted from .57, giving a binary
digit of 1 and leaving a remainder of
.07 -see Table IV. Neither the second nor the third negative power
of 2 are contained in .07; therefore,
the next two binary digits are both
0's.
The fourth negative power of 2
(.0625) is contained in .07; therefore the fourth digit is a 1, and the
remainder is .0075. The process
continues for the fifth and sixth
digits, both of which are 0's.
The seventh negative power of 2
(.0078) is slightly more than the
.0075 remainder, but since most
fractions need be carried only to a
few digits past the decimal point,
we can round off the final binary
digit to 1. Thus, the fractional binary portion of the original decimal
number is .1001001; the entire
22.57 converts to 10110.1001001.
Converting a binary fraction back
to a decimal should now be fairly
simple. Table IV shows how the
binary fraction .1101101 converts
to the decimal fraction .8516, or
approximately .85.
Table IV-Convertin g
.07

+4

1

2°

Binary Manipulations

2-1.

Example A
Number or remainder .57
Power of 2
2-1
Binary Digit
1

0
21
-{-0

1

22

Rule 4: To add binary numbers, the
following facts must be used:

1+ 1=

In Rule 4, the statement that 1
1 = 10
is read, "one plus one
equals one -oh." This is the binary
number 10 and not the decimal
quantity ten.
Let's say that we have to add 110
and 101 -see Table V. As in regular addition, we start in the righthand column and add 1 + 0, which
totals 1. The next column is 0 + 1,
which is also equal to 1. The final
step is to add the left-hand column;
1

+

1

1

2-3

2-4

.5

.25

0

.0625

-

Please turn to page 62

Binary Fractions

0

1

10.

1

1

2-2

=

The figures to the right of each
example in Table V are the decimal
equivalents, and are included for
checking purposes. The additional
examples are for practice.
In example C, it is necessary to
carry digits. In the right-hand column, 1 + 1 = 10. The 0 is written
and the 1 is carried to the next column, where it is added to the 1 + 0
already in that column; so, 1 + 1
+ 0 = 10. Again the 1 must be
carried to the next column, where
the result is again 1 + 1 +0 = 10.
And once more the is carried, this
time to the left-hand column
where it is added to the 1 + 1 already there.
To add three l's, it is easiest to
add two of them -which equals 10

.0075

1

1

0+1=1

+

.07
2-;

2-1

1+ 0=

10

0+0=0

.0075 .0075
2-°

2

1

2-°
.0313

2

0

0
2-6

0

1

1

2

.0078

Total .8516
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Summertime is a naturally trying
time for most service shops, since
there is a tendency for business
activity to slow down. At this time
of year, stimulating the service business is likely to be your greatest
challenge. The business is there, but
it seems unusually slow in presenting
itself. So it is up to you to go after it.
The solution to this problem is
promotion, or advertising. It may
seem a bit paradoxical to be spending more money when business is
ordinarily scarce, but this is the time
when advertising is most needed. In
addition to building summer business, a series of well -planned, aggressive promotions (coupled with good
service) can result in satisfied customers who will be needing your
services during the remainder of the
year, too. Thus, summer promotions
can be a double-barreled solution
which will aid in keeping business
booming the year around.
Budgeting and Planning
Budgeting for summertime promotions is much the same as for any
other time of the year, with one
exception: A bit more of the shop
budget must be allotted for advertising during this season, because of
the need to reach a larger portion of
the market. Advertising is considerably less effective during difficult
periods; therefore, you must allow
for a more extensive campaign than
usual.
Once you've set your budget, you
must plan other details of the promotion. The method of reaching the
potential customer is essential to the
success of the promotion, and requires much careful thought. In most
instances, the direct approach seems
30
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to be highly effective during this
season. A promotional bulletin sent
by direct mail, or perhaps a hand delivered message, is likely to gain
the immediate attention of the pros-

pect. Promotional pieces distributed
by the last two methods can be directed into carefully chosen localities, to selected groups of desired
customers.
The promotion itself deserves
careful planning, too. It should contain some extra "punch" to convince the customer that he should
have his electronic service work
done, here and now. The theme
should be geared to the customer's
needs-for example, what item of
home entertainment equipment will
he be using most during this season?
Other considerations which may
enter into your planning of a summer promotion are: Should some
special offer be included, such as a
price cut or a free "extra" of some
sort? Will the customer likely be
spending more of his time outdoors
at home, or does his income bracket
enable him to spend considerable
time boating, picnicking, touring by
automobile, or other away -from home activities? What are the various items of electronic entertainment equipment he is most likely to
own-portable radio, tape recorder,
television set, auto radio? You must
analyze all these considerations as
you try to decide on an effective,
dynamic promotion.
Furthermore, you must plan the
timing of the promotion to have the
greatest impact on the potential
customer. It must reach him at a
time when he is most likely to look
it over and say, "Yes, I had better

summer
service
promotions
get this done right away." If he puts
the repair job off for any length of
time, he is apt to let it go alto-

gether. Therefore, the promotional
item should stir the customer to immediate action, if at all possible.

Promotional Ideas
Themes for summer promotions
can come from several sources. For
example, the theme could be seasonal, pointing out the added importance of certain devices during
the summer months-such as portable radios, record changers, or auto
radios. The promotion could point
out the advantages of getting service
work done during the summertime,
when speedier service is available,
or perhaps while a small price concession is in effect. Or it could call
the customer's attention to the effects of heat and humidity, advising
him to have entertainment devices
checked or repaired before more
drastic repairs become necessary.
The summer heat, vacation periods,
or any other seasonal theme usually
can be worked into an effective promotion. "Summer is a good time to
have the old TV completely overhauled" or "Have all your radios,
television sets, and record changers
checked over while you're away on
vacation" suggest definite advantages to the customer.
A product can be the subject of
a promotion. Special items such as
batteries for portable radios may entice the customer into the shop and
serve as a springboard for obtaining
service jobs. The promotion could
suggest that when the customer
stops by for batteries, he also bring
in other radios that need repairs.

TUBE
TESTER

Unique new B&K design now simplifies servicing in the home or in the shop. Combines

Tube Tester, Volt-Ohm-Milliammeter, and
Cathode Rejuvenator Tester in one compact,
professional quality instrument-at low cost!

TUBE TESTER SECTION is fast and accurate.
Tests the newest tube types as well as all of the
old commonly used tubes in TV and radio sets.
Tests the Nuvistors and Novars, the new 10 pin tubes and 12 -pin Compactrons. Tests voltage

regulators, thyratrons, auto radio hybrid tubes,
European hi-fi tubes, and most industrial types.
Checks for all shorts, grid emission, leakage and.
gas. Provides adjustable grid emission check with
exceptional sensitivity to over 100 megohms. Checks
each section of multi -section tubes separately.
Checks tube quality and capability of cathode
emission under current loads simulating actual
operating conditions.

VOM SECTION provides the 7 most -used

ranges for convenient TV testing:
3 DC Ranges: 0-10, 100, 1000 volts
3 AC Ranges: 0-10, 100, 1000 volts
1 Resistance Range: 3 k center scale
CRT SECTION spots picture tube trouble
and corrects it in a few minutes right in the
home, without removing tube from set. Tests
and rejuvenates picture tubes at correct filament voltage from 1 to 50 volts. Checks for leakage, shorts, and emission. Removes inter-element
shorts and leakage. Restores emission and brightness. (Checks and repairs color picture tubes with
B&K Accessory C40 Adapter.)
Model 625 Dyna-Tester complete in handsome,
lightweight, leatherette -covered carry -case.
Size: 113A" x 15" x 4 %".
Net, $13995

3

See your B& K Distributor, or Write for Catalog AP2O-R

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

Model 960 Transistor
Radio Analyst

Model 360 V 0 Matic
Automatic VOM

Model 375 Dyramatic

Automatic VTVM

B a K

See Your B&K Distributor

or Write for Catalog AP2O-R

Model 1076
Television Analyst

Model 440 CRT
Rejuvenator Tester

MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE.
CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Win gold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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BUY THIS

GET THIS FREE

MASTER CARTRIDGE

UBSTITUTION GUIDEBOOK

Other effective sales items are
needles and cartridges for the portable record changers which provide
entertainment on the outdoor patio
or porch. Replacement auto antennas and rear -seat speakers attract
the interest of the family who drives
a lot in the summertime. Other product themes will suggest themselves
to the imaginative shop owner.
A promotion can be customerslanted-that is, intended to attract
a certain class of customers. For
instance, the advertising might be
intended for boating enthusiasts
only, offering special attention to the
service needs of the "summertime
skipper"-depth sounders, portable
direction finders or transistor radios,
and marine or CB two-way radios.
On the other hand, perhaps the shop
caters to customers in a particular
income bracket; the promotion could
he designed to create special interest among this group. Almost any
promotion theme will lend itself to
a treatment slanted for a particular
type of customer.
Gimmick Promotions

RIDER

publication

POWERFUL PROFIT- PRODUCING
COMBINATION -YOURS FROM SONOTONE

-

-

What a profit -making combination give you a valuable coupon one
the industry's finest replace- for every six Sonotone cartridges.
ment cartridges in the new, handy Mail the coupon to Sonotone Corp.,
Sonotone 6-PAK plus the new Rider Electronic Applications Division,
"Master Cartridge Substitution Elmsford, New York. You'll reGuidebook" (regularly $2.00), for ceive your free Rider "Master Carthe price of the cartridges alone. tridge Substitution Guidebook" by
This guidebook, world's greatest return mail. It will make your
source of cartridge replacement stock of Sonotone cartridges more
data, enables you to locate the exact valuable than ever before.
or equivalent replacement for Visit
your parts distributor today.
nearly every record player manuand reOrder
a Sonotone 6-PAK
factured since 1930.
ceive your valuable "Cartridge
HERE'S HOW TO GET YOUR FREE GUIDEBOOKSubstitution Guidebook" Coupon.
Visit your distributor and select (This offer expires Aug. 15, 1962).
any 6 Sonotone cartridges. Or
ELECTRONIC APPLICATIONS DIVISION
choose one of the pre -selected 6PAK combinations that include the SONOTONE ® CORPORATION
most needed cartridges for the Elmsford,
Atlas Radio Corp., Ltd., Toronto
most frequent replacements. With Cartridges Speakers Tape Heads Microphones
Electron Tubes Batteries Hearing Aida
your purchase, your distributor will

-

New York

Canada:

The gimmick promotion often
draws the greatest response from all
types of customers. In this type of
advertising, something out of the
ordinary is offered-a free item, a
free service, a special price, or perhaps an unusual service. The possibilities in this category are limited
only by the imagination of the
planner.
The word gimmick sometimes
leaves the impression of quackery,
or faking; this need not be the case.
A gimmick also refers to "an ingenious device for attaining an end."
The end to be attained by the promotional campaign is the attracting
of new (and old) customers.
A typical promotion of this sort
might make an offer such as: "Free
when you
pickup and delivery
have three or more radios repaired
at the same time." This offers the
customer a genuine service in return for having his servicing needs
taken care of at a time which is more
convenient for you. The promotional
piece can point out that the special
offer makes it easier than usual for
him to take advantage of the reputable service which is always available from your shop.
Special flat -rate charges might
serve as the basis for a gimmick pro-

-
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EASILY SOLVES "TOUGH DOGS"... INTERMITTENTS

MODEL

1076

TELEVISION
BLACK & WHITE AND COLOR

By Easy Point -to-Point Signal Injection, You see the Trouble
on the TV Screen and Correct it-Twice as Fast and Easy!
Simplified technique stops lost hours never recovered on

ANALYST
Enables you to troubleshoot and
signal trace color circuits in color

u

TV

diagnosis, enables any serviceman to cut servicing time in half
service more TV sets in less time
satisfy more customers
and make more money.
With the Analyst, you inject your own TV signals at any time,
at any point, while you watch the generated test pattern on
the picture tube of the television set itself. This makes it quick
and easy to isolate, pinpoint, and correct TV trouble in any
stage throughout the video, audio, r.f., i.f., sync and sweep sections
of black & white and color television sets-including intermittents. No external scope or waveform interpretation is needed.
Checks any and all circuits-solves any performance problem.
Gives you today's most valuable instrument in TV servicingproved by thousands of professional servicemen everywhere.
Available on Budget Terms. As low as $30.00 down.
Net, $29995

...

...

TV TROUBLE

SIMPLIFIES COLOR TV SERVICING, TOO

"tough dogs", intermittents, and general TV troubleshooting. This one instrument, with its complete, accurate

...

... ANY

sets, or facilitate installation.

Generates white dot, crosshatch
and color bar patterns on the TV
screen for color TV convergence
adjustments.
Generates full color rainbow display and color bar pattern to test
color sync circuits, check range
of hue control, align color de-

modulators. Demonstrates to
customers correct color values.

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

Model 960 Transistor
Radio Analyst

Model 360

V O Matic
Automatic VOM

Model 375 Dynamatic
Automatic VTVM

B
See Your B&K Distributor

or Write for Catalog AP2O-R
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Model 700 Dyna-Quik
Tube Tester

K

Model 440 CRT
Rejuvenator Tester

MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE.
CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Win gold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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Printed circuit desolding
tools designed especially for Radio-TV servicemen
attaches effortlessly
to your
soldering
gun.

HERE'S A TOOL THAT SOLVES
THE PROBLEMS YOU'VE HAD
REMOVING MULTIPLE CONTACT PARTS FROM PRINTED

CIRCUIT BOARDS
NEW De Sod Tools en-

able you to remove

small
F.P. Capacitors

Audio Transf.

880

-

printed board parts and
All
install new ones
in one fast operation.
Here's how they work...

I.F. Transf.

gib

DeSod tools are precision engineered to melt

R.F.-1.F.

Oscillator

solder around terminals
without damaging the
parts or printed boards.
Motorola
Modul Unit

..

..
7-Pin

Tube

Socket

..

S.
9 -Pin

.

Solder is heated around
all terminals at the same
time, making your parts
removal job quicker and
easier.

Tube

F.P. Capacitor

411)
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Moving to a
New Location?
If so, notify us by the 15th of
the month to assure uninterrupted
delivery of PF REPORTER.
Please be sure to give us both
your old and new address, including your postal zone number. (Or
better yet, enclose a current mailing label with your new address.)
Send to:
PF REPORTER
Circulation Dept.
4300 W. 62nd Street
Indianapolis 6, Ind.

CRYSTALLIZED RUBBER

brush on

Order from your local
DeSod Division of
EVERSOLE INDUSTRIES

I.F. Transf.

-

DeSod tools put money
in your pocket each time
you use them.

distributor.
I.F. Transf.

Some shop owners don't feel
qualified to develop and carry out
their own advertising campaigns. If
you are a successful businessman,
you have undoubtedly advertised
before, and your advertising expert
may well have a number of worthwhile suggestions on how to beat the
summer business slump. A number
of specially-prepared campaigns are
available-usually at a nominal cost
-from companies which specialize
in business promotions. Some manufacturers of electronic components
make promotional material available
to the service -shop owner at very
low prices.
As in other advertising campaigns, consistency is one of the keys
to successful summer promotions. It
is of little value to make one "flashin -the -pan" offering, and then sit
back and hope the momentum will
it won't.
take care of the rest
A continuing series of promotions
is necessary to keep the business
in your service shop at an even
keel throughout the lazy summer
months.

PHONOGRAPH DRIVE WHEELS UNNECESSARILY

As low as $1.49 each.

Large

DON'T REPLACE

Putting Promotions to Work

TRY ONE TODAY AND
YOU'LL AGREE

...

Socket

motion. If the price represents a
genuine saving, the thrift -conscious
customer will be prodded into going
ahead and authorizing repairs which
he normally would delay until he
wanted to use the item more regularly.
Free service is a useful gimmick,
but only if wisely applied. The ethical shop owner will guard carefully
against misleading statements, and
the promotion will very clearly state
exactly what the offer includes, and
the conditions of the offer. For example, "Free needle replacement on
record changers" might be misleading; it would be better to say, "Any
needle purchased here will be installed free." This keeps the customer from feeling that the offer
should include a free needle.
One successful method of applying the "free -service" gimmick is by
adapting the "one -cent sale" device
used for many years by soap advertisers: You might offer to repair
any radio at the usual price and, in
addition, service another similar
radio for $1 additional (plus parts) .
A similar gimmick is an offer to repair any AC/DC radio free when
the customer has a TV overhaul job
(at the usual price, of course).
Offers of this nature must be carefully planned beforehand, since it is
easy to give away enough free labor
to offset any profit which might be
obtained from the added volume of
work. However, if costs are analyzed
thoroughly, the offer can be priced
so as to represent a genuine saving
to the customer, and still leave a
reasonable margin of profit for you.
And it's better to have a small margin of profit on several repair jobs
than to have no work and ring up
no profit at all.

2121 W. State Street

Fremont, Ohio
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NEW FONO-MAGIC*

eliminate slipping-dragging
SAVES DRIVE WHEEL INVENTORY COSTS TOO!
*FONO-MAGIC is a NEW compound of special rubber and carbide particles.
When FONO-MAGIC is brushed on metal drive surfaces, it forms a coat of
live, pliable non -slipping rubber .000065 inches thick. Carbide particles
imbedded in the rubber coating will scratch slipping rubber idler wheels,
exposing live rubber and prolonging the life of the idler wheel. Just one
bottle of FONO-MAGIC is equivalent to the replacement of 100 drive
wheels. Only $1.95 dealer net.
Sold at Better Jobbers everywhere.

manufactured by

R -COLUMBIA

PRODUCTS CO., INC.

Highland Pork, Illinois

ELECTRON

TUBE

are you replacing
top quality tithes with
identical top quality tubes?

You can, now You can carry the identical tubes that you find
in most of the quality TV sets you're servicing. Chances are,
you were not aware that these sets were designed around special "Ampliframe" tubes originated by Amperex.
For some time now, designers have been using many Ampli frame tubes in their quality TV receivers and we can tell you
now that even more Amperex tubes are being designed into
the sets you'll be handling in the future.
Compare, if you will, the performance of Amperex Ampli frames with conventional IF tubes : They provide 55% higher
gain-bandwidth, increase TV set reliability by simplifying
circuits and they make your servicing easier, faster and more
profitable because their extraordinary uniformity virtually
!

eliminates time-consuming realignment when you replace tubes.
About the only way, then, that you can be sure of optimum
satisfaction for your customers and maximum profit operation for yourself is to make room in your caddy right now
for the identical, matchless-quality tubes that are being designed into the original sets ... now available to you from
your local distributor with the brand of the originator the
Amperex brand.
Next time you visit your distributor, look for the green and
yellow box and ask about Ampliframe tubes for TV and other
entertainment replacement applications. Amperex Electronic
Corporation, 230 Duffy Avenue, Hicksville, L. I., N. Y.

-

In Canada: Philips Electron Devices Ltd., 116 Vanderhoof Ave., Toronto 17.
July, 1962/PF REPORTER
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You'll soon be seeing more compactrons, novars, and other advanced types

'62 and early '63 TV models.

Compactrons
These 12 -pin devices began to appear in large quantities early this
spring. About that time, the Gen-
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Similar to 60X8 triode pentode plus one section of 12AT7. The fitter (pins 5, 6, 8) has
higher ratings in 6AS11.
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6AQ5 output (in 6AL11)
or 60115 output (in 6011).

l-11

G -E MW -MX; MUNTZ
19 MET; ZENITH 16K20
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_
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by Thomas A. Lesh

compactrons. Admiral, which made
use of one triple triode in the 1962
models, has also "compactronized"
the horizontal -output and damper
circuits in some of the '63's. In addition, certain 19" models in the
1963 Zenith line have compactrons
in the horizontal and vertical output
stages. Many more of the new 12 pin tubes are expected to appear in
other '63 models now being readied
for the market; these types will be

eral Electric MW chassis (originally
introduced in mid -1961 with all
conventional tubes) was modified to
use five compactrons, and Muntz
announced an all -new "19 Met"
model-a 19" set with six compactrons out of a total complement
of nine tubes plus CRT. Somewhat
later, G -E introduced a 1963 line
consisting of the small LX chassis
and the larger MX chassis, each
using a different selection of six

Been waiting for your first chance
to test or replace a compactron,
novar, or other unusual new tube
type? You won't have long to wait,
because quite a few of these special
tubes are being incorporated in late

...
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base connections are dif-
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To PHOTOFACT
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your handy quick guide to the
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Here is your invaluable 60 -page guide covering
virtually every model of home -entertainment electronic equipment produced since 1946! Helps you
locate the proper PHOTOFACT Folder to quickly
solve any service problem in any model. PHOTO FACT provides everything you need in complete,
uniform style for quick, effective repairs:
Famous Standard Notation Schematics
packed with the service details you need; Full
Photo Coverage of all chassis views; Complete Replacement Parts Lists; Tube Placement
Diagrams; Alignment Instructions; CircuiTrace®
for printed boards; Disassembly Instructions; Dial
Cord Diagrams; Changer and Recorder "Exploded Views";
Tube Test data-plus dozens of other great features. Send for
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MAIL COUPON TODAY!

LISTINGS COVERED BY
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Fig. 1 gives basing diagrams for
the first 19 compactron types in
actual use, indicates the chassis in
which each tube is found, and names
the stages in which the various tube
sections are employed. In all these
types, each section is electrically
very similar to some conventional
tube found in earlier TV models.
These "forerunner" types are mentioned in Fig. 1 to help you become
acquainted with the compactron circuits, as well as to furnish valuable
information for use in tube testing.

When you know the correct base
connections and nearest equivalent
types, you can figure out how to set
up your tube tester and compactron
adapter to obtain a usable check of
new compactrons not listed on your
tester's roll chart. More information
on this technique was presented in
"Develop Your Own Tube Test
Data" on page 82 of the April, 1962
issue.
Notice that the last nine types in
Fig. 1 have no more elements than
ordinary single- or dual -section
tubes. For these tubes, compactron
design was employed to permit

Pack up your

6GF5

60.15t!
6GT5

6GE5

riy
It

:.

27GB5

6006B
Fig. 2. Compactron and novar horizontal output tubes compared to a 6DQ6B.

changing over from an octal base to
a miniature-style glass base, while
retaining a large-diameter tube envelope for rapid dissipation of heat.
Horizontal - output compactrons
are made in two different sizes, both
pictured in Fig. 2. The larger 6GE5,
capable of operating in 114° circuits
with high CRT -anode voltage, has
the same bulb size as a 6DQ6. The
smaller 6GF5, used where less
sweep power is needed, is about as
large as a 61306. The tubes shown
here have the plate connection made
through base pin 7, but another
available type (the 6GV5) has a
top -cap connection.

Novars

and mall them o a
CASTLE TV TUNER SERVICE CENTER

a

c,-

time to fool around drilling,
... do you have...thetrying
to make a "Universal"
sawing, filing

ONE PRICE

995

replacement tuner fit in place of the original?
and
... do you have all the expensive instruments
equipment to complete the alignment so essential
after each tuner repair or replacement?
... can you spare the time repairing and adjusting
your own TV tuners and can you charge enough
to justify the time spent?

VHF TUNERS

A Castle Overhaul eliminates every one of these problems.

UHF TUNERS

Castle replaces all defective parts, (tubes and
major parts are extra at net prices) and then
aligns your tuner to the exact, original specifications.
Simply send us your defective tuner complete; include tubes, shield cover and any damaged parts
with model number and complaint.

UV COMBINATIONS*
*UV combination tuner

Send for FREE Mailing Kit and complete details.

CASTLE

ALL MAKES

must be of one piece con-

struction. Separate UHF
and VHF tuners with cord
or gear drives must be dismantled and the defective
unit sent in.
90 Day Warranty

CASTLE CENTER
SERVING YOU
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sets-including revised versions of
the KCS130, -37, and -38 series

-and is
Pioneers in

TV Tuner Overhauling,

TV TUNER SERVICE, INC.
CHECK MAP FOR THE

Two other "super - miniature"
horizontal output tubes, shown at
the right of the 6GF5 in Fig. 2, are
novar types with nine widely -spaced
base pins supporting a T-12 bulb
(same size as a 6DQ6). The 6GJ5
first appeared in RCA's Chassis
KCS 140 and -141, and the 6GT5
in the Magnavox 38 series chassis.
The only difference between these
tubes is that the 6GJ5 has a top
cap, while the 6GT5 does not. Except for basing (Fig. 3), the novar
tubes are like the octal 6GW6 that
was used in RCA's KCS136 chassis
last year. This tube differs from the
6DQ6B in having slightly lower
peak cathode -current and plate-dissipation ratings.
A novar damper, the 6- or
17AY3, is used in all the latest RCA

WESTERN AVE., CHICAGO 45, ILLINOIS

653S. PALISADE AVE., CLIFFSIDE PARK, NEW JERSEY
IN CANADA: 136 MAIN ST., TORONTO 13, ONTARIO

also found in Zenith Chas-26. (See Fig. 3 for

sis 16K20 and

base diagram.) Electrical ratings,
the same as for the 6- and 17DM4
used in the '62 RCA line, are among
the highest available in any type of
damper tube.

MALLORY

411***tf-

Tips for Technicians
Distributor Division,
P. 0.

The new generation
of batteries
... how to use them

PLATED STEEL
INNER TOP

SEALING AND

INSULATING
GASKET
INNER STEEL CASE

DEPOLARIZER
CYLINDERS (3)

S
'I

ELECTRO'.YTE

ABSORBENT
MATER AL

SAFETY ABSORBENT

ANODE
CYLINDERS (4)

SLEEVE

BARRIER

OUTER STEEL CASE

INSULATOR SPACER

''
inzanlmuarill

Mallory

& Co.

6,

Inc.

Indiana

You may not realize it, but dry batteries used in modern
electronic circuits are as different from old style dry cells as
1962 autos are from the Model T.
Of primary interest to you as a technician is the mercury
battery. Instead of the ordinary combination of zinc, carbon,

and electrolytic compounds, Mercury batteries use mercuric oxide and a zinc amalgam in combination with an
alkaline electrolyte. This chemical system produces a dry
battery uniquely matched to solid-state electronic circuits.
For example, Mercury batteries have about four times the
milliampere-hour capacity of ordinary batteries of the same
physical size.

Not only do mercury batteries contain more actual power,
they hold this power for long periods of time. Ordinary batteries start to lose power from the instant they are assembled
whether used or not. On the other hand the storage life of a
mercury battery is amazing. We've had some on storage
test for more than nine years . . . AND THEY'RE
STILL ALIVE.

NICKEL PLATED STEEL
OUTER TOP
TIN

P. R.

Box 1558, Indianapolis

/;
l®IIIf

.5fimaiiiiiiiiiiii!«'
111!B©CM11\111i
sMMIEMseiIr
111Pmer

1.
11°'

Perhaps the best thing about mercury batteries is their
steady output voltage. It stays nearly constant throughout
the entire life of the battery (see chart). Ordinary battery
voltage drops steadily. Constant. voltage is important in
solid state circuits ... it means constant gain and linearity.
Terminal voltage on a mercury cell is 1.35 volts ± %!
This is so accurate there's a special multi -voltage reference
battery (Pt. No. 303113) that's widely used as a secondary
voltage standard. It's excellent for setting scopes, meters,
etc., and all sorts of lab work. We'll be happy to send complete information. Just ask.

Mercury batteries are a Mallory development. We like to
think we're experts on them. But we know there are jobs a
mercury battery shouldn't do. Jobs where very high surge
drains or continuous heavy drains are required
flash

...

cameras, flashlights, movie cameras, etc. So we developed
the Mallory Manganese Battery. It's the king of heavy
drain batteries
with excellent storage life and moderate price.

...

There are literally dozens of other battery systems available
from Mallory. We simply don't have space to go into them
here. But if you're interested in rechargeable batteries, or
ultra low temperature types, or extreme low or high voltage
types, or other exotic types, write to Dept. 762. We'll
send the information.
Meanwhile, when you need a battery for a grid bias circuit,
or a portable instrument, or a transistor radio, use a Mallory
Mercury Battery. For flashlights and similiar applications
use Mallory Manganese Batteries. You can get them from
your Mallory Distributor. He's the man to see for Mallory
capacitors, controls, switches, semiconductors, and vibrators ... and for all your electronic requirements.
July, 1962,PF
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CHOICE OF OVER

250,000
SERVICEMEN

The 19" Zenith sets which contain a 6AY3 are also equipped with
a novar low-voltage rectifier, the
equivalent to a 5U4GB
5BC3
with a miniaturized base.

-
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The novar tube at the far right in
Fig. 2 is a 27GB5/PL500, made in
Holland-one of five imported tube
types in the Motorola Chassis TS 449 (19" sets5 and TS -578 (23"
sets) . The other four types are conventional 9 - pin miniatures. Although several of these tubes are
commonly used in European TV receivers, this is the first time they
have appeared in an Americanmade set. However, replacements
are readily obtained in this country;
all five types are in the Amperex
and Mullard lines. Also three of
the tubes are related to other types
previously used by Motorola, and
this fact simplifies the testing problem.
The 16AQ3/XY88 damper is
identical (except for filament) to
the 6AL3/EY88, and is also similar
to the 6AF3; both of the latter types
are found in many recent Motorola
models. Incidentally, specific suggestions for testing the 16AQ3 by
referring to the 6AF3 setup information are on page 92 of the April
issue.
Three 9A8/PCF80 triode -pentodes are used as sound IF -vertical
multivibrator, keyed AGC-noise inverter, and sync separator -horizontal oscillator tubes. This type is a
series -filament version of the 6BL8/
ECF80, which has been extensively
used by Motorola for the past couple
of years, and has also appeared in
some Zenith models. In basing and
specifications, the 6BL8 is most
nearly similar to the 6GH8 or 6EA8.

5

REGT

5BC3
5,

6

8,9

I

2,3

3. Several 1963 models contain
one or more of these novar tube types.
Fig.

The audio -output and vertical output stages use 15CW5/PL84
power pentodes, which are series string counterparts of the 6CW5/
EL86 type found in many hi-fi amplifiers.
Newer on the scene is the 7HG8/
PCF86 oscillator-mixer, a triodepentode with a frame -grid pentode
section.
These Motorola sets also contain
a new American -made tube, the
15HB6 video amplifier. Although
basically similar to a 6GK6, this
type has higher electrical ratings
and a filament designed for operation in a series string drawing only
300 ma. The TS -449 and -578 have
a series -parallel filament circuit with
only the damper and the picture
tube common to both branches.

Only a Beginning
Besides the many unusual tubes
discussed in this article, quite a few
other types have made their bow in
the last several months. In fact,
more new tubes are being introduced this season than in any other
recent year. So, before you begin to
receive service calls on the new
models, now's the time to check
your tube stock and test facilities.
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90 day full guarantee
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Portable Scope with New
Features and Performant
Unmatched by even the mo
Costly 5 inch Oscilloscopes

NEW
SENCORE PS120
PROFESSIONAL
WIDE BAND
OSCILLOSCOPE

Lowest priced
Wide Band 3 inch Scope

anywhere. All hand wired.

Here it is, the scope that technicians, engineers and servicemen 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 installations 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.
The PS120 provides features never before offered. Only
two major controls make the PS120 as easy to use as a voltmeter. 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

line cord make the PS120 the first truly portable scope combining neatness with top efficiency.
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 unexpectably. Another Sencore first is the Automatic Range Indication 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.

SPECIFI CATIONS

WIDE FREQUENCY RESPONSE:

Vertical Amplifier-flat within 1/2
MC, usable up to 12 MC.
Horizontal Amplifier-flat within
DB from 20 cycles to 500 KC.

DB

-3

-6

from 20 cycles to 5.5 MC, down
DB

HIGH DEFLECTION SENSITIVITY:
Vertical Amplifier-Vert. input cable
Aux. vert. jack
Through Lo -Cap probe

Horizontal

Amplifier-

-3 DB at 7.5

from 45 cycles to 330 KC, flat within
RMS

P/P

.035V/IN. 0.1V/IN.
.035V/IN. 0.1V/IN.
.35V/IN. 1.0V/IN.
.51V/IN. 1.44V/IN.

HIGH INPUT RESISTANCE AND LOW CAPACITY:
input cable
-input
2.7 Meg. shunted by approx. 99 MMF
Aux. vert. input jack
2.7 Meg. shunted by approx. 25 MMF
Through Lo -Cap probe
27 Meg. shunted by 9 MMF
Horiz. input jack
330 K to 4 Meg.

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

HORIZONTAL SWEEP OSCILLATOR:
Frequency range4 ranges, 15 cycles -150 KC
Sync Range15 cycles to 8 MC -usable to 12 MC

MAXIMUM AC INPUT VOLTAGE:
Vertical input cableAux. vert. jack1000 VPP (in presence of 600 VDC)
)))

Lo -Cap

probe-

Horiz. input

)

jack-

approx. 15 VPP (in presence of 400 VDC)

POWER REQUIREMENTS:

Voltage-

Power consumption

SIZE: 7" wide

x

-

9" high

105 -125 volts, 50-60 cycle
On pos. 82 watts
Stby. pos. 10 watts
x

111/4"

deep-weight

12 lbs.

SENCORE
ADDISON 2, ILLINOIS
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know your
YOKES

Replacements

don't have to be
a problem.

and
Flyback and yoke circuits in TV
sets have for years presented a big
service headache. But nowadays,
they have become much less of a
problem.
Many of the older TV's, with
their complex flyback and yoke circuits, gave you the impression,
"Here is a dog"-and many of them
were! Just picking up the service
information for one of these "oldies"
and seeing the multitude of connections to the flyback transformer
alone (to say nothing of the many
"cousin" components) was cause for
concern. You got the feeling that it
wasn't going to be easy to pin down
the particular part responsible for a
trouble, or even to locate the faulty
section of the horizontal circuit
(oscillator, output, flyback, yoke, or
boost)
However, complicated designs are
fading from the scene. Compare the
flyback circuitry of a 1952-model
receiver with that of a 1961 model
made by the same company (Fig. 1).
Doesn't the newer circuit look simple when compared with the older
one?
.

Fig. 2. Note
42
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REPORTER/July, 1962

For further comparison, pick out
the service information on several
TV sets (of any brand) introduced
in the last few years. You will almost always find an autoformer in
the flyback slot. This type of transformer not only gives the high efficiency needed for the modern 90°
to 114° sweep, but also makes the
circuit much less complicated than
the isolated -secondary and direct drive types used previously. The
eventual retirement of older sets will
chop off two-thirds of the circuit
designs confronting service shops;
that's quite a relief in itself! As horizontal output and yoke circuits become more standardized from one
set to the next, they will look more
familiar to the serviceman, and he
will save much time in choosing a
suitable repair technique.
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Better Replacements

Had any trouble obtaining a replacement for a yoke or flyback
lately? It's not likely, for the units
now available can almost always be
installed with few or no changes,

1. Modern
flyback circuits are
simpler than designs of ten years ago.

Fig.

similarity between original flyback (at left) and four different brands of replacements.

A

new day is dawning in electronics.

i...

Transistors are here, .t stay grey- are no*b
" ei 'everywhere, in
radio, television, Hi -Pi, intércom, and in nearly all new electronic equipment...
ï

.

=

.

Why put off transistor circuit servicing any longer...
there's gold in them thar hills. But you must be

equipped to do the job fast and efficiently. Here are
the tools that you will need.

NEW SENCORE TRANSI - MASTER
This Tester will analyze the entire circuit in minutes and test transistors
in -circuit or out of circuit. Here is how you can pin point troubles step
by step. with the TR110.
First, check the batteries with the 0 to 12 volt meter. If the batteries are
O.K., check the current drain with the 0 to 50 milliamp meter. A special
probe is provided so that you do not need to break the circuit. Excessive
current indicates a short; low current indicates an open stage or cracked
board. All PF schematics indicate average current.
If trouble is not located by now, isolate the trouble to a specific stage
by touching the output of the harmonic generator to the base of each
transistor and note spot where sound from speaker (or scope where no
speaker is used) stops or becomes weak. The generator becomes a sine
wave generator for audio stages to help find distortion.
If trouble points to a transistor, check it in a jiffy with the exclusive
in -circuit power oscillator check provided by the TR110. A special probe
is also provided for this.
If the transistor checks bad in -circuit, remove it and give it an out of
circuit check with the oscillator check or the more accurate DC check.
The DC check is provided for comparison reasons, experimental or engineering work and to match transistors in audio output
stages. Beta (current gain) is read direct or on a goodbad scale for service work.
DEALER NET. ONLY

5950

fl
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NEW SENCORE TRANSISTOR
AND DIODE CHECKER

1{I

Here is a low cost tester that has become America's favorite. The TR115 provides the same
DC out of circuit checks as the TR110; leakage
and current gain. Beta (circuit gain) can also
be read direct or as good or bad. Opens or
shorts in the transistor are spotted in a minute.
The TR115 checks them all from power transistors to the small hearing aid type. Japanese
I
equivalents are listed also. This famous tester
is used by such companies as Sears Roebuck,
Bell Telephone and Commonwealth Edison. Model TR115
New circuits enable you to make service checks Dealer Net
without set-up charts even though charts are
Wired
provided for critical checks.

$2495
Kit

Now in stock at
your Authorized
Sencore Distributor

ALL PARTS

SENCORE
MADE IN AMERICA

$15.95

Tests all transistors
in -circuit or out -of -circuit

Model TR110
it's a COMPLETE TRANSISTOR

TESTER
SIGNAL TRACER
VOLTMETER
BATTERY TESTER
MILLIAMMETER

SENCORE BATTERY ELIMINATOR
AND TROUBLE SHOOTER

For replacing batteries during repair.
Many servicemen say that they wouldn't service transistor circuits without this power supply.
The tried and proven PS103 is a sure fire
answer. It can be used to charge the nickel
cadmium batteries as well. Dial the desired
output from 0 to 24 volts DC and read on
meter. Low ripple insures no hum or feedback.
Total current drawn can also be read on the
PS103 by merely flicking the function switch
to milliamps. The PS103 is the only supply
that will operate radios with tapped battery
supplies such as Philco, Sylvania and Motorola.
No other supply has a third lead.

Model PS103

Dealer Net

$2495

SENCORE
ADDISON, ILLINOIS

NEW SAMS BOOKS
ANTENNA
nT*

TIMELY
INSTRUCTIVE
VALUABLE

Understanding Transformers and Coils
Ed Buckstein's new book fully describes transformers and coils-basic components found in practically all electronics equipment. A knowledge of
their characteristics is all-important to a clear understanding of circuitry. Fully explains fundamental
principles of inductance in terms anyone can easily
comprehend. Important mathematical relationships
and formulas are covered completely and clearly,
along with the theory, construction, application
and testing of transformers and coils. Includes a
complete glossary and transformer color code $195
guide. 96 pages, 5 j x 8 4°. Only
CB Radio Antenna Guidebook
The first and only book devoted entirely to Citizens
Band antennas. Authoritatively written by David
E. Hicks to guide those who plan to buy CB equipment or want to improve their present gear. Explains
importance of a good antenna system, characteristics
of radio waves and how they affect antenna design,
how antennas operate, and problems encountered.
Describes range to expect, methods for improving
existing antenna systems, base station and mobile
antenna installations; tells how to check and ;L 50
service antennas. 128 pages; 5A§ x 8%". Only

Servicing Electronic Organs

Written by Gene Oliver and Carl Pittman. A practical guide for those seriously interested in servicing
electronic organs. Explains the operation of all types
of electronic organ circuits. Eleven chapters include:
Introduction; Tone Generators; Pedal Generators;
Vibrato and Tremolo; Keyswitches; Percussion;
Sustain; Voicing; Amplifiers and Power Supplies;
Check-out and Adjustment Procedures and Servicing Tipe; Accessories; Glossary. Only book of its
kind. 224 pages plus 26-p. schematic fold out $495
section; 5A x 8W. Only
Having Fun With Transistors
This fascinating new book by Len
Buckwalter provides the hobbyist with
with numerous fun -filled and useful
construction projects using simple
transistor circuits. All projects are laid
out in easy -to -follow pictures and
drawings along with a clear explanation of how each device works. Chapters include:
Construction Hints; The Radiomobile; Transistor
Telephone- Lemon -Juice Oscillators; Sending Code
on Your Douse Wires; Sherlock Ohms; Electronic
Eyeball; Home Broadcaster; Musical Oatmeal Box;
the Flip-Flop; Radio "Clock"; Toddler's "Tooter";
Speaker Mike- "Boris" The Talking Skull. $250
128 pages;

53i x 8W. Only

ABC's of Radio Navigation
Allan Lytel explains the principles of
many navigational techniques now in
use, from the familiar two-way radio
to the more complex air-traffic control
system. Describes shipboard as well as
airborne units-invaluable for owners
of boats or planes. Exceptionally usetechnician. Chapters: Electronic
the
service
to
ful
Navigation; Radar; Loran; Other Long-Range SysRadio Ranges; Instru-; 95
Finders;
Direction
tems;
meat Landing Systems. 96 pages; 5 jx8 ".Only I
NEW! VOL. 15 AUTO RADIO MANUAL!
Just out...coverage of 42 popular models produced
In 1960-61. Complete Photofact®data on each model.
$2.95
160 p., 8'/, x 11". only

HOWARD W. SAMS & CO., INC.
Order from your Sams Distributor today, or mail
to Howard W. Sams 5. Co., Inc., Dept. G-32
4300 W. 62nd St., Indianapolis 6, Ind.
Send me the following books:

D
D

Understanding Transformers & Coils (TAC -1)
CB Radio Antenna Guidebook (CAH-1)
Servicing Electronic Organs (ORG-1)
Having Fun With Transistors (THE -1)
ABC's of Radionavigation (ARN-1)
Auto Radio Manual, Vol. 15 (AR -15)

D

enclosed.

S

Send Free Book List

Nome

Addrer
Zone
State
IN CANADA. A. C. Simmonds & Sons, Ltd., Toronto 7

City
BIM
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either electrical or physical. The
"universal" flyback required for
many repair jobs in past years is
outdated, and (except in rare cases)
is now seldom needed by service
technicians.
In Fig. 2, a flyback used as original equipment in one make of receiver is compared with four different brands of replacements. Notice
the similar appearance of all five
flybacks. The electrical characteristics are also very similar from one
to another. Any of the four replacements may be used to replace the
original flyback without drilling new
holes for mounting, and only two of
the four require that you connect
leads to terminal numbers different
from those of the original. This ease
of replacement will save the service
shop time and money when a new
flyback must be installed.
Replacement yokes, like flybacks,
are easy to obtain. Installation is not
much of a chore, requiring little
more than plugging in the new unit
or soldering a few lead connections. The few problems encountered in yoke replacement have more
to do with certain accessories than
with the yoke itself.
For instance, a newly -installed
yoke occasionally requires the addition of pincushion magnets to
compensate for slightly nonlinear
operation which causes bending of
one or more raster edges.
One yoke which actually had
caused this problem is shown in
Fig. 3. Note the slightly offset
position of the two horizontal windings, which distorted the magnetic
field enough to cause curved sides in
the raster. The necessary correction
could be made by inserting small
magnets in the slots at the edges of
the yoke assembly.
When you need pincushion magnets, you can't always count on obtaining them from the defective yoke
you are replacing, because they are
not used in all cases. Therefore, it's
a good idea to save a few magnets
from discarded yokes for possible
future use.
To position the magnets in a new
yoke, insert them in the slots, and
slide them around until the edges
of the raster are fairly straight. (To
see the edges, decrease the width of
the raster, if possible, or slightly
decenter the CRT beam.) Since the

ELY

EAHPRECISELY
HER
OPPOSITESCT

Fig. 3. Magnets

slots

can

to counteract

be installed in
pincushion effect.

magnets have north and south poles,
you may have to turn them over to
check the effect of both polarities.
After finding the best position, apply
a drop of glue to secure the magnets
in place.
Other yoke accessories that often
need attention are the external capacitors and resistors in the anti ringing and damping networks. In
many instances, these are included
with a new yoke when it is purchased; however, there are exceptions to this rule. For instance, one
manufacturer supplies the networks
separately and recommends using a
new network whenever a yoke is
replaced. In cases like this, be sure
to use network components which
have the same values and characteristics as those in the original network.

Servicing Techniques

"Pinpointing Yoke and Flyback
Troubles," in the May, 1961 issue,
described a general troubleshooting
procedure for autoformer-type flyback circuits and the theory of their
operation. Here are further particulars on some aspects of flyback -yoke
servicing which seem to give technicians considerable trouble.
Resistance Measurements

Ordinarily, the only thing you can
learn from a resistance reading of a
yoke or flyback is whether or not a
winding is open. A few shorted
turns, which may disturb circuit operation enough to eliminate the
raster, cannot usually be detected
by this test. Even if an ohmmeter
could spot this defect in a "cold"
circuit, it would miss many intermittent cases which appear only when
the set is in operation. Therefore,
resistance readings won't always tell
you whether or not a yoke or fly -

ANATOMY CLASS FOR DONORS OF RADIO AND TV SERVICE

Controlled heater explains

greater life expectancy of
Tung -Sol series -string tubes

Prognosis-excellent! Examination of Tung -Sol series -string TV
tubes reveals advanced design of heater and cathode structure,
making possible controlled warm-up time. This explains the good
health and longevity of Tung-Sol series -string tubes. Tung -Sol
was a pioneer producer of 600 ma series -string tubes. But, not
content merely to be among the first, Tung -Sol expanded this
group to cover many applications and then added 450 and 300
ma series -string tubes for sets of more sophisticated circuitry.
Time has proved Tung-Sol's diagnosis to be correct; the seriesstring principle radically improves tube life expectancy while
retaining youthful vigor. Consultants on TV service agree that
the family of Tung -Sol series -string tubes are far more immune
to malfunctions of all kinds. Sets equipped with Tung-Sol series string tubes require fewer visits and less hospitalization than
sets with ordinary tubes.

FOR A HEALTHY TV SERVICE BUSINESS
To avoid sluggish customer attitude, low profit levels and other complications symptomatic of poor components selection, always rely on
Tung-Sol Choose from more than 100 Tung -Sol series -string tubes to
fill your prescriptions.
RA

the first name

I

to ask for when ordering

G TUNGSOL"
SERIES -STRING TUBES

TUNG-SOL ELECTRIC INC., NEWARK 4, N. J.
July, 1962/PF REPORTER
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MAKING ROOM AT THE TOP
AC VTVM
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#250

NEW r,,,.`:',e , Kit $49.95 Wired $79.95
Phenomenally good AC VTVM, bound to
make room for itself at the top of the professional market. 12 ranges from 1 my to
300 V full-scale, 10c-600kc ±0 db response,
10 megohms input impedance, ±3% of full
scale accuracy. At the flick of a switch, the
internal wide -band amplifier is available for
external use. Provides 8c-800kc ±0 db response, 5 VRMS output, 5 kilohm output
impedance, gain control, noise -40 db.
Regulated power supply, frame grid tubes.

;;
a

& AMPLIFIER

"

m*,

"`

AC VTVM

Kit $44.95

#255

Wired $72.95All
the precision VTVM facilities of the #250, less
the external use of the wide -band amplifier.

ì..

ARMED TO

TIE

TEST LEADS°f.OR
THE TRANSISTOR GAME

TRANSISTOR AND CIRCUIT TESTER

#680

Wired $39.95
Kit $25.95
Measure ICEO, ICBO & dcß directly, ac(3 indirectly, without charts or
special settings-plus all dc volts, currents, and resistances needed
to service transistor equipment. 50 µA, 31/2" face meter movement
provides sensitivity and scale length necessary for accurate measurements. Built-in 20,000 ohms/volt VOM facilities let you work on
transistor equipment with minimum equipment tie-up.

i

SITTING DUCKS
FOR THIS SNOOPER

IN -CIRCUIT CAPACITOR TESTER

#955

Wired $39.95
Kit $19.95
Leave those capacitors where they are! Without unsoldering:
-check for shorts (even in the presence of as little as 1 ohm shunt
resistance)
-check for opens (determine the presence of as little as 5mmf in
the circuit), and to confirm open indication - - .
-measure capacitance with ±10% accuracy between 0.1 mf and
50 mf
-measure RC product, convertible into dissipation or power factor.

Also New From EICO:
Eliminator
MOBattery
Charger
...

a

and

#1064
Kit $43.95
Wired $52.95
)

NCO/

Add 5% in the West
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back is in good condition.
They are helpful, however, in locating certain types of troubles
which sometimes develop. When a
winding has many shorted turns, its
resistance will be much lower than
the value normally called for. Also,
an ohmmeter can detect leakage or
a short from a coil winding to the
core, a mounting bracket, or another
winding.
One case which comes to mind
was solved by resistance checking.
The flyback circuit for the set involved (a Sylvania) is shown in
Fig. 4. The original trouble in this
receiver was a lack of high voltage.
Checking the set on the bench, the
technician found the flyback defective; a short, detected with an ohmmeter, had developed between the
AGC/AFC winding and the main
winding. After a new flyback was
installed, the set was fired up for a
checkout. No arcing or burning of
any kind was observed, but now a
problem of weak high voltage
existed.
Since this particular flyback is
not difficult to install, and since the
technician had sketched a connection diagram prior to unsoldering
the bad unit, he postponed checking
for wiring errors and focused his
attention on the new flyback itself.
He found no continuity between
terminals 1 and 2, but discovered an
apparent short from terminal 1 to 3,
which should be isolated from each
other. Was this transformer shorted,
like the old one? Looking at the rear
of the terminal board for a possible
lead short, the technician found a
wiring error which had been made
during manufacture of the flyback.
The leads which should have been
connected to terminals 2 and 3 were
reversed. Unsoldering these leads,

LEADS FROM

WINDINGS

AC Bench

Supplies:
Model 1073Kit $35,95
Wired $47.95
Model 1078Kit $42.95
Wired $54.95

,

e

AC VoltWatt
Meter #260
Kit $49.95
Wired $79.95

AGC
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YOKE

MC
WINDING
BOOST
SOURCE

For complete catalog of over 106EICO kits and wired units-hi-fi, test equipment,
citizens radio, ham gear-plus name of nearest distributor, write to dept. PF -7

ELECTRONIC INSTRUMENT CO., INC., 3300 N. BLVD., L. I. C. 1, N. Y.
Export Dept: Roburn Agencies, Inc. 431 Greenwich St., N. Y. 13, N. Y.

TO

TERMINALS

REVERSED

Wrong connection in this flyback was located by ohmmeter check.
Fig. 4.

WINEGARD MAKES ELECTRONIC
V ANTENNAS WITH TUBES!
Work Perfectly in Areas
Where Transistors Fail!
Why Winegard Makes BOTH Tube and Transistor
Electronic TV Antennas!

In December, 1960, Wine gard introduced the first electro-Lic TV antenna-the Powertron-a tube model
that created an immediate reaction in the industry.
Wiiegard had a transistor model ready for introduction within a few months. Later, competitive antenna
amplifiers appeared, all of which were transistorized.
Bu. Winegard continues to make tube type Powertrons as well as transistor models, for very important
reasons. In fact, more Winegard Powertrons have
been sold than all competitive antenna amplifiers and
so-called electronic antennas combined!
There are two types of signal area where electronic
antennas can do wonders in improving TV and FM:
1. Fringe areas: where the nearest TV or FM stations
re a considerable distance from the set.
2. Mixed signal areas: where some TV or FM stations
ere far away and weak, but other stations are

POWERTRON OUTFEATURES AND
OUTPERFORMS ORDINARY ANTENNAS
4

POWERTRON CAPTURES MORE SIGNAL

than any other all -

antenna ever made. Patented design, electrov.V; channel
lens

Pe

:;
I. 4
IN

director system, dual "TAPERED T" driven
elements.
POWERTRON'S THE ONLY TRUE ELECTRONIC ANTENNA. Only
the Winegard Powertron is built with the amplifier
as part of the driven element-not an "add-on"
attachment.
POWERTRON ELIMINATES ALL SIGNAL LOSS that normally
occurs between the driven element and the amplifier
due to transmission and coupling mismatch.
POWERTRON BOOSTS WEAK SIGNALS UP OUT OF THE SNOW

better than any other antenna or antenna vV16 far
amplifier combination made.

es

eb4
%:%i

VIVID COLOR, HIGH DEFINITION BLACK AND WHITE
AND LONG DISTANCE RECEPTION, nothing can compare
FOR

to the Powertron.

strong because of being located fairly close.
The type of signal area is extremely important in
determining your selection of tube versus transistor.
Transistors currently available, while they are very
satisfactory for weak signals, often cause cross modulation interference when signal input is in excess of
20,000 microvolts. (It is possible to design a circuit
that will prevent overloading transistors, but at too
great a sacrifice in gain and noise figure.)
Because tube type electronic antennas will take many
times more signal input than transistors without
overloading, there are areas where only Winegard
tube type Powertrons can be used successfully.
Both transistors and tubes have individual advantages. Transistors, for example, are small, use little
power, and have a very long expected life. Tubes
have the high gain and low noise characteristics of
transistors, but do not normally overload.
Only Winegard gives you both! Get the facts, write
for technical bulletin today or ask your distributor.

POWERTRON IS 100% CORROSION-PROOFEDANTENNA IS GOLD ANODIZED, ALL HARDWARE IRRIDIZED, AMPLIFIER HOUSING OF HIGH IMPACT PLASTIC

POWERTRON HAS
COMPLETELY
AC
POWER SUPPLY

Originators of Gold
Anodized TV and
FM antennas

ANTEN
3009-7 Kirkwood

STEM
Street

Burlington, Iowa

-

makers of the World
Famous Color'Ceptor
TV antenna.

ELECTRONICS
G -E reporter, Roland Kempton, discovers
a new definition for

Service -Designed capacitors

"Gas 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 capacitors 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. Our 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 published, 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.
T3ogress /s
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and connecting them to the proper
terminals, restored normal operation
of the high-voltage circuit. Wiring
errors in new flybacks and yokes are
very seldom encountered, but they
can happen!
Final Checkouts

Premature failures of replacement
flybacks are due to two major causes
-other troubles still present in the
circuit, and incorrectly -set adjustments. An operating check of a
newly -repaired horizontal circuit is
in order unless you want the set
back in a short time.
If the receiver has logged a large
number of operating hours, look for
value changes in resistors that
handle fairly heavy current. A great
percentage of early flyback failures
can be traced to excessive screen
current in the horizontal output
tube, frequently resulting from resistor defects. So, check the value of
every screen resistor, and inspect it
with a keen eye for physical signs
of overheating or cracks.
Measure the B+ feeding the output stage; excessive voltage may
cause the current through the flyback to rise to a ruinous level.
Check for faulty capacitors, too, and
don't overlook troubles in the horizontal -oscillator and boost circuits.
If you let yourself be lax about
making this final checkout, you're
asking for a callback.
Even though all horizontal-sweep
components may be good, operating
conditions in this circuit may change
slightly when a new flyback or yoke
is installed. Therefore, it's advisable
to check all possible adjustments,
including drive, width, and linearity.
These are not variable in all makes
and models of receivers, but you'll
encounter each of the three types of
adjustments from time to time.
Generally speaking, the object of
any adjustment is to obtain a normal
raster without causing the flyback
circuit to draw any more current
than necessary. Since the most convenient indicator of flyback current
is the cathode current of the horizontal output tube, connect a milli ammeter into the cathode circuit before proceeding with adjustments.
The reading will normally fall in the
range between approximately 100
and 130 ma in most sets built during
the last several years; but most older
receivers, except those using a 'CD6

or 'BG6 horizontal output tube,
should use substantially less than
100 ma.
If the output stage has a cathode
resistor, you can measure the voltage drop across it and compute the
current; but direct measurement
with a milliammeter is a more
dependable procedure. The meter
should be left in place while you
monitor the various adjustments. By
noting the effect the controls have
on output -tube current, you can
more easily locate the cause of any
condition which produces too much
current in the flyback.
The drive control, usually located
in the grid circuit of the output
stage, should be set just below the
point where a drive line (narrow
vertical white stripe near midscreen)
appears in the raster. If no line appears, set the control for minimum
cathode current, making sure the
reading is within safe limits. If it is
not, check to see if the drive signal
supplied by the horizontal oscillator
has sufficient amplitude.
On sets equipped with a width
adjustment (tunable coil, potentiometer, or yoke sleeve), use thisnot the drive control-to obtain
proper horizontal size. Getting
enough width should be no problem
if the circuit is operating normally,
and if the correct flyback or yoke
replacement has been installed.
Linearity coils should always be
set to obtain minimum current
through the output tube. Most circuits are designed so that best linearity occurs at this point. Even a
moderate misadjustment of the coil
can cause a great enough rise in
current to bum out a flyback in a
matter of minutes. Even slight over current can cause very short life for
the output tube. You can prove this
statement for youself by keeping
an eye on the cathode -current meter
as you turn the linearity adjustment.
As a final test after all other
checks and adjustments have been
made, recheck the screen current of
the output tube. The reading should
be about 10 ma in late -model receivers, and proportionally less in
older sets. When you've taken all
possible precautions to keep the
cathode and screen currents down
to a normal level, the flyback and
yoke can be expected to operate
well within their ratings and last a
long time.
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John Crocker says:
"This New G-E Plastic
Tool Case 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 15%" x 734" x 4" deep.
Two compartmented, self -opening 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
Weight: 3 lb. 11 oz. Dealer list
price: $6.95. Ask your G -E electronics distributor for ETR-3280
or mail coupon to Chicago warehouse address shown.
Progress /s Our Most
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General Electric Company, Dept. 1754A
3800 N. Milwaukee Ave., Chicago 4, III.
Please ship

prepaid

_ETF-3280

Plastic Tool Case, $6.95 each.

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

arec.

Name
Address

City

Zone

State
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ON TEST EQUIPMENT
by Forest H. Belt

Testing, Testing!
The Model 700 Dynamic Mutual Conductance Tube Tester-see Fig. 1-is
built by B & K Mfg. Co. Containing two
independent testing circuits, it can evaluate practically all receiving-type tubes
available today.
Specifications are:
1.

2.

3.

4.

5.

Power Requirements -117 volts AC;
60 cps.
Tube Tests-einission; mutual conductance (in prewired section); leakage,
sensitivity over 100 rnegohms; shorts,
less than 1 megohm causes neon lamp
to glow; gas or grid emission, sensitive
to as little as 2 or 3 ua; special "life"
test.
standard receiving
Tubes Tested
types, novar, compactron, 10 -pin novai,
and 5 -pin nuvistors; separate tests for
multisection tubes.
Panel Meter-face size 41/2"; GOOD -?REPLACE, numerical value comparison,
and shorts -and -grid -emission reject
scales.
rotary
Controls and Terminals
heater -voltage switch; SENSITIVITY potentiometer; five push-button switches
(shorts, grid emission, test 1, test 2,
and test-circuit transfer); four rotary
switches (A, B, C, and D) for emis-

-

-

sion tests; on -of} slide switch; "life"
test slide switch; two neon test -circuit
indicators; neon shorts indicator;
jeweled pilot lamp.
6. Size, Weight, Price-16" x 161/4" x
5-1/4"; 15 lbs; $169.95.
The Model 700 utilizes 34 prewired
tube sockets to test several hundred of
the most popular receiving types, using a
transconductance bridge circuit. Of course,
diodes are tested by a simple emission
test, even in the prewired section of the
tester. For the remaining types, the DynaQuik emission circuit is used to evaluate
tube performance.
The prewired section of the instrument
tests the tubes by applying a fixed bias
to the grid of the tube under test, injecting a known amount of 60 -cps signal
voltage, and rectifying and measuring the
resulting signal voltage in the plate circuit. A 6BN8 tube does triple duty as a
bias rectifier, a metering rectifier, and a

bridge tube; a type 83 mercury-vapor
tube is the main rectifier in the unit.
For tubes which cannot be tested in
the prewired mutual -conductance section,
eight sockets are provided which will
accept all the other available receiving
types
including novars, compactrons,
10 -pin novais, and 5 -pin nuvistors. A
push button takes care of transferring
the connections from one section of the
tester to the other.
The "switching" section utilizes four
switches to interconnect all elements except the cathode and heater. Voltage is
applied to the tube under test by grounding all these elements; the cathode is
then connected to the negative side of
the rectifier supply via the metering

-

circuit, which measures the current flowing from the cathode.
The grid -emission test uses the circuit
shown in the simplified schematic of Fig.
2. The negative bias is normally applied
to the grid of the 6BN8, keeping it cut
off. If the grid of the tube being tested
does emit electrons, the more positive
plate will attract these electrons. Current
a drop (with polarity
shown) across the 5.6-meg resistor.
The positive voltage overcomes the cutoff bias of the 6BN8, allowing it to con -

will flow. creating
as
1. Model 700 can test tubes for
both emission and mutual conductance.

Fig.
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Fig. 2. Simplified

shows
schematic
how grid -emission test is accomplished.
duct, and thus causing the meter to deflect-indicating grid emission. The sensitivity of the circuit is variable, and can
be adjusted by setting R1 (which determines the point of 6BN8 conduction).
Testing for shorts is accomplished in
the prewired section by interconnecting
all the tube elements except the cathode,
applying a voltage between the cathode
and the other elements, and checking for
current flow between the elements. This
is a very sensitive test; leakage measuring less than 1 megohm will cause the
neon lamp to glow, while the meter will
indicate leakage up to several megohms.
We put the Model 700 to work in the
lab testing a number of our known -defective tubes. Aside from a tendency to
read some weak tubes at a higher -than usual value, the instrument located a majority of the faulty specimens.
Here's a pointer which will be of
value to the technician who is testing
tubes for gas and grid emission: in many
cases, these effects become noticeable
only after the tube becomes very hot.
To speed up the test for these faults, increase the filament voltage (not over
50%) for a very short time-if gas is
present, this will usually shake it loose!
In one instance, a known gassy tube
failed to show reverse grid current until
it had been in the tester for some 10
minutes. The following day, after waiting
a minute or so with no results, we "shot"
the 12 -volt filament with 16 volts for
three or four seconds; the gas showed
up and proved the tube was defective.
Even after leaving the tube out of the
tester for 15 minutes, we found that the
gas showed up immediately upon retesting.
Another feature worth mentioning is
the "life" test. This test takes advantage
of the fact that reducing the filament
voltage of a tube a very small amount
will have little effect on the emission,
provided the cathode is emitting enough
electrons to maintain a substantial space
charge. If it is not, an immediate decline
in the value reading will become apparent. In the Model 700, the test is performed by merely lowering the heater
voltage and noting the decrease (if any)
in the quality reading. Thus, the ability
of the cathode to build a space charge
is checked and construed as an indication of the remaining useful life of the
tube.

Volts and Ohms
EICO's new VTVM, the Model 222,
is shown in Fig. 3. The instrument incorporates such features as better -than usual accuracy on lower ranges, low
ohmmeter voltage, and the EICO Uniprobe (which combines the functions of
an AC -OHMS and a DC probe).
Specifications are:
1. Power Required -105-125 volts AC;
50-60 cps; 5 watts.
2. DC Voltmeter-five ranges: from 0 to
3, 15, 75, 300, and 1500 volts DC:
input resistance, 11 megoluns; accuracy ±3% of full scale; polarity reversal in function switch.
3. AC Voltmeter-five ranges: from 0 to
3, 15, 75, 300, and 1500 volts rms;
input resistance, 1 megohm; accuracy
±5% of full scale (sine wave only);
frequency response, 30 cps to 3 mc.
4. Ohmmeter-five ranges: from 0 to
R x 1, 10, 1000, 10K, and 1 megohm;
center scale reading is 10; accuracy
±3% (battery, 1.5 volts).
5. Panel Meter-sensitivity 400 na; face
size 41/"; voltage scales: 0 to 3, 15,
and 75: ohmmeter scale, 0 to infinity;
zero -center voltage scale.
6. Controls and terminals
ON -OFF FUNCTION switch; RANGE switch; zeroadjust and ohms adjust potentiometers;
coaxial fitting for Uniprobe; banana
jack for ground lead; neon pilot lainp.
7. Size, Weight, Price-81/2" x 53/4" x
51/2"; 5 lbs; $27.95 kit, $42.95 wired.
The Model 222 is useful in the service
shop as a general-purpose VTVM. The
voltage ranges are chosen to provide for
accurate low -voltage measurements in
transistorized equipment, and to extend
the high -voltage range to facilitate measurements in communications or industrial

Now in

breakproof
plastic
utility case!
Case can be used for
carrying or storing tools,
parts and equipment-or as
a lunch box. Made of
rugged polypropylene with
self -hinge that won't rust.

-

equipment.
Measurements are made with a
straightforward vacuum-tube bridge circuit using a 12AU7 tube. The plate power for the bridge tube is developed by a
transformer power supply, with one half
of a 6AL5 serving as the rectifier. The
other half of the 6AL5 is used in the
AC -voltmeter function to rectify the
measured AC.
Firing up the Model 222 in our lab.

Weller adds greater value to the Heavy Duty Soldering Kit with
a new utility case of miracle plastic that won't break. Kit features
the Weller 275 -watt Soldering Gun used by electronic service technicians the world over. Instant heat. Twin spot -lights. Long life, long
reach tip-made of copper for superior heat transfer
and iron plated for long life. Also included in this
kit are smoothing tip, cutting tip, tip interchange
st
wrench and supply of solder. Model 8250AK.

X1495

Weller Hi -Speed Sabre Saw
For smooth, super -fast cutting of all kinds
on speaker and record player mounting
boards, cabinets, walls, etc. Makes its
own starting hole for inside cuts. Never
splinters or tears wood. Heavy
95
duty, 4.8 amps. Model 88.
list

$f

22

On sale at your
Electronic Parts Distributor

Fig. 3. Model 222 VTVM features wider
measurement range than earlier units.

WELLER ELECTRIC CORP.

EASTON, PA.
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antenna specialists
M-82 "Black Box"

Bantenna

amplifier

entirely new class

an

of citizens band power
accessory that gives.
you ...
FANTASTIC
NEW

PERFORMANCE
INTO

we found that the unit required approxi-

mately five minutes to reach complete
stability; after this warm-up period, the
needle remained at zero. After the instrument was well "broken in" (having
aged for a few days with the power on),
we carefully calibrated each adjustment,
taking special care with the AC-balance
procedure. (By the way, the calibration
potentiometers are accessible through
holes in the side of the cabinet.) When
calibration was completed, one characteristic of the instrument was readily apparent: We noted very little "needle
shift" when switching from range to
range or from function to function. When
this "shift" exists, it can be very annoying to the VTVM user, since it necessitates rezeroing the meter each time a
different range is used. The Model 222 is
conspicuously free of this problem.
The AC -voltmeter function of the
Model 222 is particularly useful to the
audio technician because the frequency
response is compensated to be flat from
30 cps to 3 mc. In fact, the instrument
we tested in the lab exceeded this specification, demonstrating a flat response
even beyond 3 mc.
The frequency response of a meter
can decidedly affect its usefulness as an
audio VTVM. Most AC voltmeters are

AND

Multiplex Complex?

OUT OF

1.

CB

2.

EQUIPMENT

3.

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 possible at both ends. Drastic reduction of inherent mobile interference. It's like having
another full turn on your volume control.
Meets F.C.C. limitations, naturally.

...

4.
5.

Power Required -117 volts AC; 60
cps; 42 watts.
Frequency Range-A single preset RF
carrier between 88 mc and 90 mc.
Stereo Signal-consists of pilot carrier,
double-sideband suppressed -carrier
component, and L and R audio components (which must be provided externally); available as a 1 -volt (peak to
peak) composite stereo signal or as
frequency modulation on 88-90 mc
RF carrier.
Distortion-less than 2% on all functions.
Accuracy-pilot carrier and double -

You've got to hear

cl

T

.

"Stripes

of Quality

at
Your local citizens band
supplier probably is demon strating the Antenna Specialists
brand M-82 right now!
.. or write to
,

12435 Euclid Avenue
Cleveland 6, Ohio
Export Div., 15 Moore St., New York 4, N. Y.
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At present, the most common problem
with FM stereo servicing seems to be
that many stations provide stereo programming only occasionally. When an
accurate signal is needed to align the
critical circuits in the multiplex receiver,

PRECISION TUNER SERVICE

COMBO

r

6.

produced by Calbest Electronics of Los
Angeles, California may be the answer.
Specifications are:

PRESENT

i

sideband signal, frequency -±.01%.
Panel Meter-face size 41/2"; indicates
modulation percentage of FM carrier;
scale 0-100 (100 equals ±75-kc deviation).
7. Controls and Terminals-toggle power
switch; two AUDIO MODE switches;
pilot signal ON-OFF switch; stereo signal level control; "BN" -type RF
output connector; banana jacks for
composite -stereo output, SCA-signal
input, and L and R audio -signal inputs; pilot lamp.
8. Size, Weight. Price -1112" x 15" x 7";
18 lbs; $495.00.

If servicing FM stereo equipment has
been a problem for you, the new Model
MX625 SG Signal Generator (Fig.

YOUR

Reg.

calibrated to read accurately in the vicinity of 60 cps, and when higher frequencies are involved, their poor response
leads to erroneous measurements.
One other point deserves mention in
connection with audio measurements:
The Model 222 responds to the peak
value of whatever waveform is applied
to its input. But all its scales are calibrated
in rms values of a sine wave; therefore,
the scales are accurate for sine waves only.
For example, suppose a sine wave and a
square wave-each having a peak value of
10 volts-are measured with the Model
222. The reading for both waveforms
will be the same-slightly over 7 volts.
For the sine wave, this is the true rms
value, but in the case of the square wave,
it is not-the rms value of a 10 -volt
square wave is 10 volts.
If these facts are kept in mind, the
instrument can be used as a peak -reading
voltmeter for most waves by multiplying
the scale reading by 1.4 in each case.
Furthermore, even though the Model 222
faíls to include a decibel scale, it can be
used as an output meter by referring to
the instruction manual-which contains
a conversion table for changing volts to
decibels. Thus, the thoughtful service
technician can find many additional uses
for this instrument.

July, 1962

All 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

ALSO HAVE LARGE STOCK OF EXCHANGE TUNERS, WRITE FOR TYPES AND PRICES.

Insure.

-

I'd walk a mile...
Y

Fig. 4. Calbest stereo

FM

generator.

the station doesn't happen to be broadcasting in stereo. This can cause considerable inconvenience to the serviceman, and some delay to the customer
who is waiting for his set to be repaired.
The Model MX625 SG generator provides an FM stereo signal whenever it
is needed by the technician. The instrument has one outstanding feature which
few other stereo signal generators boast
-its signal can be connected to the RF
input of the FM stereo receiver. Of
course, the composite stereo signal is
also available to be fed directly into a
multiplex adapter (or at any point following the FM demodulator) if this is
more desirable. However, we found in
our lab that using the frequency -modulated RF output was the quickest way to
couple the signal into the receiver, and
provided very satisfactory results.
As can be seen in the simplified block
diagram in Fig. 5, the right-channel
audio and the left -channel audio are
mixed in two matrix circuits-one which
subtracts the right from the left and one
which adds the two together. The L -R
signal is mixed (in a balanced modulator)
with an internally generated 38-kc signal.
The balanced modulator is centered at
38 kc; therefore. its output contains the
products of the mixing-in other words,
the sidebands of the L -R signal. These
sidebands are amplified and fed to a
cathode follower. The L + R signal and
the sideband signal are combined and
coupled through another cathode follower.
We now have a composite signal consisting of an L + R signal (which is direct audio) and a sideband component
which contains the L -R modulation. In
order that the L -R sideband signals will
bear an exact phase relationship to the
L + R signals when they are recovered
at the receiver, the generator provides a
19-kc pilot signal on which the receiver
multiplex circuitry can "lock in."
The 19-kc pilot signal is generated by

for
ab L & T Pad Attenuators
I'm not an ordinary camel-I'm
a thinking man's camel-and I

think highly of Centralab L & T Pad
Attenuators.
These units work good-like an
L & T Pad should-because of their
small size, high wattage, and anti backlash construction. Measuring less
than 13(s" deep from the mounting
surface, and with 1342" diameter, they
fit into any standard junction or
switch box with room to spare.
In L &T Pads, though, it's what's in back that counts-and these Centralab
units have exclusive "thermo-pass" insulation, which combines fast heat
transfer with a high dielectric constant to achieve a conservative rating of
20 watts audio, 5 watts D.C., in a unit the size of conventional 2 watt controls.
Because of Centralab's anti -backlash construction, the "play" frequently
found in dual controls is eliminated. The wiper contacts move in unison,
so there's no alteration in frequency response due to variations in wiper
position on the resistance tracks.
So hump down to your Centralab distributor and stock up on these L & T
Pad attenuators. They satisfy!
B- 6205S

THE ELECTRONICS DIVISION OF GLOBE -UN ION INC.

erratum
The prices of Sencore's Model RC121
Substitutor given in last month's column were Canadian prices. Correct
U.S. prices: $39.95 wired, $27.95 kit.

942G EAST KEEFE

AVENUE, MILWAUKEE 1, WISCONSIN

In Canada: Centralab Canada Ltd., P.O. Box 400, Ajax, Ontario
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Servicing Transistor Radios

RIGHT

Four brand-new manuals to bring your transistor -radio service library up to date. Contain PHOTOFACT® Standard Notation Schematics, CircuiTrace® printed board guides,
component location photos, parts lists and
replacement data, alignment information, and
other time -saving service data for over 169
current model receivers. Save $1.85 on special 4 -volume package (including Vols. 12,
13, 14, and 15). 160 pages each.
$[1,95
7
Order TSM-50, Only
Individual volumes, 1 through 15,
$x1,95
L
each Only
Transistor Radio Servicing Made Easy
by Wayne Lemons. The first completely
practical book on the subject-based on the
author's first-hand experience in perfecting
a technique to insure profitable repairs. Contains solid, practical information and servicing procedures that will expedite the repair
of almost any transistor radio. 128
$1.95
pages. Order THE -1, Only
Practical Transistor Servicing
by William C. Caldwell. A practical guidebook on servicing all types of transistorized
equipment. Tells how transistors work and
how to quickly isolate transistor circuit
troubles. One entire chapter is devoted to
the case history method of troubleshooting
auto and portable transistor radios. $2.95
L
192 pages. Order PTO -1, Only

ADD

ONLY

I

AND

LRI

R

replacement data, push-button adjustments,
chassis photos, and many other indispensable
features for rapid servicing. Order Vols
AR -9 through 15, 160 pages each,
$2.95
per volume, Only
Order Vols. AR -1 through 8,
$3,95
240 pages each, per volume,Only
Rapid Auto Radio Repair
by G. Warren Heath. A practical servicing
guide, containing hundreds of trouble symptom cures, designed to help technicians handle repair jobs more quickly and efficiently.
Includes typical schematic diagrams and
circuit explanations for all types of auto radios; large Servicing Section devoted to
symptoms, causes, and cures for auto-radio
troubles moat likely to be encountered; plus
useful data on troubleshooting techniques,
providing proven servicing practices. 160
pages. Order
52.95
RAH -1,

Only

FREE

SAMS BOOKLIST AVAILABLE-

ask your Distributor or write

us

direct

HOWARD W. SAMS & CO., INC.
4300 W. 62nd St., Indianapolis 6, Ind.
In Canada: A. C.
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Fig. 5. Functional diagram shows how signals are developed

(see Fig. 6). -Frequency-modulated on the
88 -mc signal is a group of signals including the L + R components, a double set
of sidebands which contain the L -R
information, and a 19-kc pilot signal to
assure the proper phase of the 38-kc

carrier -reinsertion oscillator (or amplifier) in the receiver.
19-kc pilot signal
L+R

signal -+

d

15 kc

within the unit.

The 67-kc signal indicated in the diagram is used by only a small number of
FM stations, and is known as the SCA
(Subsidiary Communications Authorization) subcarrier. It is authorized by the
FCC for use by the station to carry any
subsidiary program information, such as
background music or a similar service.
The MX625 makes provision for inserting this signal to permit checking the FM
stereo receiver for a trouble known as
SCA interference. Interaction between the
67-kc subcarrier and the regular stereo
program can become objectionable; so.
in many receivers, circuits are provided
to suppress this unwanted carrier. With
the MX625, a 67-kc signal can be injected to aid in adjusting these suppression networks.
The Model MX625 does not contain
its own right- and left -channel audio
signals. For channel -separation measurements, therefore, the unit must be used
in conjunction with an audio generator
and a tunable audio VTVM. A simple

crystal -controlled oscillator, which
maintains the frequency of the signal
within -±.01% of 19 kc. The L -R side bands bear a direct relationship to the
19-kc oscillations, since the 38-kc signal
in the balanced modulator is derived
from this source. In order that the L -R
sidebands will be exactly in phase with
the 19-kc pilot signal (when they are
transmitted together on the carrier), a
factory -adjusted delay network is located
between the L - R/L + R mixing circuit
and the composite -signal mixing circuit.
This is to assure balanced recovery of the
audio signal in a properly -operating rea

Now, let's re-examine the stereo signal

These bound volumes of PHOTOFACT®
Folders provide complete servicing data on
auto -radio receivers. Includes famous Standard Notation Schematics, alignment information, resistance charts, parts lists and

LRI

FOLLOWER

ceiver.
Air Conditioning Installation 8,
Maintenance
by Ernest Tricorni. This down-to-earth handbook will help you cash in on the tremendous potential in servicing all types of air
conditioning units. Includes theory and operation of both mechanical and electrical
systems; installation kits; automobile air
conditioners; central air conditioning systems; tools and test equipment; air conditioner repairs; inspection & preseason preparation; winterizing & storage; parts procurement. 160 pages.
$2.95
Order ACM -1. Only
Auto Radio Manuals
by the Howard W. Sams Engineering Staff.

L -R

CATHODE
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-_

38 kc
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61 kc

Fig. 6. The composite stereo signal is made up of several

different signals.
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PROFITS
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BACKGROUND
USIC

Used in HOTELS, MOTELS, BANKS, OFFICES,
RESTAURANTS AND ANY OTHER BUSINESS
ESTABLISHMENTS.

Become a distributor in your locality for the
newest field of background music on tape in

cartridges.
Build up an INCOME selling the instrument
and leasing continuous play music
Send for circular and catalog of the
largest and finest library of ProCINE -SONIC SOUND, INC.
grammed Music.
485 EIGHTH AVENUE, NEW YORK 1, N.°Y.

VTVM can be used during these measurements, provided a set of filters are
inserted at the output of the amplifier
(or adapter) to cause the VTVM to respond to the test frequencies.
For these measurements, the audio
generator is connected to the left -channel
input jacks of the MX625, and the
stereo -generator signal is fed into the
multiplex receiver (or adapter). The audio
signal frequency is set at 2 kc. and the
audio voltage is adjusted for 50% on the
modulation meter of the MX625.
If the multiplex receiver is operating
properly. and its circuits are aligned correctly. a tone should be present at the
output of only the left channel-since no
R component is present in the composite
stereo signal. Therefore, this signal is
composed of one L signal directly modulated on the FM carrier, and another L
signal (a portion of the same one, actually) appearing as sidebands of the 38-kc
subcarrier. In the receiver, these should
combine to give only a left -channel audio
signal.
Now, the output from the left channel
is measured, and the reading is recorded.
In one lab test, we found an L output of
.6 volts rms at the measuring point (in
this instance, the input of the loudness
control), so let's use this as an example.
Measuring the output of the right channel during this test, we found .03 volts
rms of the 2-kc signal. This represents
a voltage ratio of 20 to 1, or slightly
more than 25 db; the channel separation
of the unit under test, therefore, was approximately 25 db.
Since the measured separation was less
than the separation specified by the manufacturer of the particular stereo receiver we were testing, we used the
MX625 to carefully align the multiplex
circuits of the set-following the stereo
manufacturer's recommended procedures.
When this step was completed, we re measured the separation, finding .8 volts
rms at the left -channel output and only
.006 volts at the output of the right channel. The separation ratio was now 133
to 1-over 40 db-and was now well in
excess of the set manufacturer's specification.
The Model MX625 SG Stereo Signal
Generator can provide almost any signal
which the technician needs to service a
stereo receiver. It requires only that he
use at least one audio generator, a tuned
audio VTVM, and perhaps a stereo program source (such as a stereo phonograph or tape recorder) in addition to
the MX625 SG. Using this test setup,
accurate adjustments can be made to the
receiver in question.

now in our lab

..

The latest test instruments

.

PRODUCT
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AEROVOX ELECTROLYTIC

CAPACITORS PROVIDE

EAlex

TOP QUALITY IN EVERY EXACT

REPLACEMENT TYPE YOU NEED

SRE ..."Bantam"

metal tubular 'lytics hermeticallysealed in aluminum cans with cardboard insulating
sleeves. Smaller than the PRS but capable of handling
full size loads to 85°C.

Continuous research and product de-

velopment by Aerovox engineers,
coupled with advanced manufactur-

ing techniques, has produced
dependable and complete line
in the electronics industry.
the most widely used types
tured here.

the most
of 'lytics
Some of
are fea-

PTT-PWE miniaturized tubular 'lytics for repair of

personal transistor radios, portable TV sets, and all
space -tight requirements. Feature "Polycap"® plastic
cases with exceptional humidity resistance.

AFH twist -prong 'lytics feature

85°C operation,
improved sealing, high -purity aluminum foil construction throughout, ruggedized prongs and mounting terminals. Tops for filter audio bypass in TV radio and amplifiers.

BCD upright mounting 'lytics for replacement

In

printed circuits, transistorized and auto radios. "Poly cap" case and epoxy seal offer excellent moisture barrier to protect against drying out or leakage.

PR

wax-filled tubulars manufactured to same high
standards as more expensive metal -cased units.
Made for exact replacements in TV receivers and
antenna rotating devices. Available in singles,
duals, triples. ouads, and quints for 0-65°C operation

HCB ...high -capacity -low

voltage 'lytics designed especially for applications such as motion picture sound
equipment, electric fence controls and other low voltage applications. Feature bakelite case which eliminates need for cardboard outer insulating tubes.

Ask your local Aerovox

Distributor for

a

free

copy of the TV

Electrolytic Capacitor

PRS

compact "Dandee" units for trouble -free
repair of series -string TV and AC -DC table radios.
Aluminum cans with cardboard insulating sleeves.
Made in singles, duals, and triples, as well as AC
rated and non -polarized units.

being an-

alyzed for future "Notes" columns:
Anchor Model T475 Reacto Tester
Hickok Model 656XC Color Generator
Mercury Model 1000 Tube Tester
Paco Model G-32 Sweep Generator
RCA Model WO -91A Oscilloscope

FROM

Replacement Guide
Twist-

AFG -370 and AFH

Prong 'Lytic Booklet
AFH-461.

Remember-it pays to use Aerovox!

EROI/OX

AEROVOX CORPORATION
DIVISION
Leadership - Manufacturing Excellence
DISTRIBUTOR

Technical

NEW BEDFORD, MASS.

VISIT AEROVOX BOOTH 2032 WESCON
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More "Pulling Power"
What's the best method of connecting
a small outside antenna to ferrite rod and

loop antennas of transistor radios? Some
of these little sets don't have sufficient
pickup to bring in some stations, and I'd
like to improve their range.
RAY S. HANSON

Galt, Calif.
Using an outside antenna with a transistor radio is not often practical. However, a 10-15 ft. wire can sometimes be
inductively coupled to a radio's antenna
by merely winding a couple of turns
around the ferrite rod. No direct solder
connections should be made to the radio
circuit because the existing antenna coil is
designed to match the input circuit exactly; in many instances, the "loopstick" is
part of the RF tuning circuit. We have
heard of instances where signal pickup
was increased by placing the receiver near
a telephone lead or a lamp cord.

channels or momentarily switch off channel and back again; then it loses horizontal and vertical sync. Using the hold
controls, I can momentarily stop the picture in order to inspect the vertical blanking signal on the face of the picture tube.
The pattern is normal, with the sync bar
darker than the blackest part of the picture.
The trouble centers around sync separator tube V12, which I have replaced
twice with new 6BN6 tubes to no avail.
The voltages at this tube when the sync
is normal, as measured with a VTVM,
are: pin 2, -16 volts; pin 5, +85 volts;
pin 7, +95 volts; pins 6 and 1, zero volts.
When the sync is lost, the voltage
changes to 60 volts on pin 2, 50 volts
on pin 5, and 45 volts on pin 7. If I
momentarily ground pin 2, or remove
and reinstall the 6BN6, the voltages go
back to normal and the picture locks in.
Replacing C54 and C55 has made no
difference. All resistors connected to V12
have been checked and are correct.
CHARLES SANKEL

Suspended Sync

TV Instructor

In a Zenith Chassis 24H20 (covered in
Folder 120-13) , I have a
curious sort of sync trouble. The set will
play perfectly well until I either change
PHOTOFACT

Taft Youth & Adult Center
New York, N.Y.
1f you can't find a short in the wiring
associated with pin 2, I'll bet the socke

Tmm`

15K

68K

IIORIZ

AFC

130V

of V12 has an intermittent leakage path
between pin 2 and pin 5 or 7. Since the
leakage is easily interrupted by grounding
the grid or removing the tube, the trouble'
will be hard to spot. It would be a good
idea to go ahead and change the socket
as a conclusive test for this condition.
Another conceivable cause of the intermittent positive voltage on pin 2 is a
poor ground connection at the cathode
terminal (pin 1) of V12.

On -Off

IF

A Zenith Chassis 15B20 (covered in
Folder 426-3) has a normal
raster, but intermittently loses both picture and sound. I can get a negative picture and garbled sound by adjusting the
AGC control. Normal picture and sound
can be brought back by pulling out and
reinserting any one of the three IF tubes;
the set then works perfectly for a length
of time ranging from an hour to a month.
H. F. HAMILTON
Lincoln Park, Mich.
The 470- and 220-mmf decoupling capacitors in the screen circuits of the 1F
stages are a very common cause of this
trouble. Replace all three capacitors, and
you should have your problem licked.
PHOTOFACT

Whistle-Click-Silence
COLOR COUNTERMEASURES
Symptoms and service tips from actual shop experience

Chassis: RCA CTC11
Symptoms: Raster will appear shrunken vertically, with black showing at the
top or bottom of the screen.
Tip: Before looking for trouble in the vertical multivibrator and output circuit, try using the vertical hold control to roll the blanking bar down while
checking for linear vertical sweep. If linearity looks good, rotate the VERTICAL
CENTERING adjustment and watch for erratic operation. You'll probably find onehalf of this pot open. This fault will cause the raster to be displaced up or
down, depending on which half of the control has opened. The same trouble
may also occur in other color chassis.
S60mm1 2500V )0%
DEFLECTION YOKE
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VERT

13000V00mm1
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VERT OUTPUT
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SEE CONVERGENCE
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5600
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2500V 104

A dandy intermittent is present in a
G -E Model 17TO26 portable TV (covered
in PHOTOFACT Folder 342-7). When the
set is turned on, it takes about 25 seconds
for both the sound and the picture to
come on. About 15 seconds later, a loud
whistle and click are heard, and the
sound disappears for about 45 seconds.
Then it comes back again with another
whistle and click. The picture remains
good, even when the sound is missing.
I've taken numerous voltage readings,
with the sound both present and absent.
The most important changes are in the
plate voltage of video output tube V6A
(which goes down from 180 to 140 volts
DC), and the cathode voltage of audio
output tube V9 (which rises from 130
to 180 volts). The screen voltage of V6A
also rises, since this element is tied directly to the cathode of V9 through the
low-B+ line.
I have replaced electrolytic capacitors
C3 and C6, plus resistors R54 and R56.
Furthermore, I've disconnected every
branch of the 125 -volt low-B+ line (one
at a time) in an effort to isolate the fault.
JOHN BALKO

Jackson Heights, N.Y.
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FROM PLATE
OF AF

AMP

O 12CA5

AUDIO OUTPUT

7

You've been barking up the right tree;
in fact, you've already checked on just

about all the common causes for an abnormal rise in voltage on the low -B+
line. In continuing your search, I'd suggest that you concentrate on the audio
output stage, since the audible symptoms
are much stronger than the visible reactions to the trouble.
Your primary problem is to determine
what could cause overconduction of V9,
or otherwise lower the resistance between
the 125- and 255 -volt B+ lines. I assume
you've replaced V9 to eliminate the possibility of intermittent shorts or gas in this
tube. You probably don't need to look
further in the grid circuit; you've already
substituted new resistors, and leakage
across C61 isn't a likely cause of your
trouble because it would tend to lower the
grid voltage and bias V9 into cutoff.
There might be an intermittent short or
leakage in the audio -output tube socket,
or between printed -wiring conductors in
the area near this tube. Try pressing various points on the board to see if you can
make the trouble appear. Also investigate
to see if T4 or C62 is shorting intermittently.
Since you mention slow warm-up of the
receiver as part of the trouble, there's a
slight chance that a fault in the series filament circuit has something to do with
your problem. Check the AC voltage
across the 12CA5 (from pin 3 to pin 4)
when the sound is cut off. If it's far above
normal, find out why.

Grid Dip? Yes-But

...

Can a grid -dip meter be used to align
IF transformers in a TV set? If notwhy?

R. W. UNGER

APO 39, New York, N.Y.
To answer your question: Yes, a griddip oscillator can be used to align TV
IF transformers. However, there are some
practical reasons why this is not done as
a rule. In a television set, the proper response curve can be obtained in the
video IF stages only when the coils are
precisely on their intended frequency. The
accuracy of the usual grid -dip oscillator
is insufficient for this purpose. However,
if the transformers have been drastically
misaligned, you can use a GDO to
"rough -align" the individual coils before
proceeding to a more comprehensive
alignment.

ONLY

4

NEW

50
NET

Model 250 B
(battery powered)

MODEL

250

TRANSISTOR

kiffleideitéaitaiC

THE MOST RAPID, COMPLETE AND ACCURATE SEMI -CONDUCTOR
TEST SET IN THE MEDIUM PRICED FIELD
Just look at all the semi -conductor tests you can
You'd expect to pay much more
perform on the new Seco Model 250 TRANSIS:
set
that
test
for a semi -conductor
TOR AND TUNNEL DIODE ANALYZERRequires no setup data
Includes a "Speed Test Socket"
Reads BOTH collector-to -base
(Icbo) and collector -to -emitter
(Iceo) leakage currents
Cancels Iceo leakage to give
a TRUE gain reading
Tests signal type tunnel diodes
Also tests signal, power and zener
diodes
Includes a very complete circuit
analyzer

many circuit analyzing features, too!

Testa transistors in or out of circuit
Tests signal and power transistors, also tunnel and
zener diodes
Indicates transistor leakage and gain
Indicates tunnel diode negative resistance
characteristics
Indicates diode forward conductance and reverse
leakage current
Identifies NPN and PNP transistors immediately
Matches transistors of similar types by AC dynamic
test or DC analysis
Operates as a sine wave and harmonic signal generator
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
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 Analyzer at
your electronic supply dealer or send in the coupon for literature.
-,

SECO ELECTRONICS, INC.

ota
Minneapolis 20, Minner sive

Please rush information on the Model 250 Transistor and Tunnel Diode Analyzer,
including full line folder describing complete range of Seco test equipment.

NAME
ADDRESS
CITY

STATE
J

L
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Definitions

A±Your

Fingertips
..::.

L\\'LkMtNL

GG\OL

I'd like to know the difference (if any)
between an "audio generator" and an
"audio oscillator."
NICK HARTMAN

!

New York, N.Y.
Usually, a generator produces an audio
output by beating two oscillator sign nls 'ogether, while an oscillator produces the
audio wave directly. Occasionally, the
words are used interchangeably, since both
types of units serve essentially the same
purpose. Incidentally, a sine- and squarewave generator is simply a more versatile
form of audio generator.

It Went Zap!

19,492 easy to find

manufacturers' part
numbers to Merit
equivalents in the new 1962
edition of the famous MERIT
CATALOG and REPLACEMENT
GUIDE, Form 820. SEE YOUR

*
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A 27" Muntz Chassis 17B8 (the version
covered in PHOTOFACT Folder 208-7) was
brought to me not long after someone
else had replaced the flyback transformer.
I can describe the symptom only by saying the screen went wild, and a grounding wire hanging alongside the picture
tube actually went into motion-alternately jerking toward the CRT and dropping back down. The 1B3 high -voltage
rectifier was lighted up as brightly as any
six -volt tube you ever saw. I tried moving the filament lead of this tube to a
new position on the flyback, where less
voltage would be induced in it. This reduced the glow in the HV rectifier somewhat, and I was actually able to sync in
a good picture; but I was still getting
excessive high voltage. An arc nearly 2"
long could be drawn from the chassis to
the second -anode lead! After about 20
minutes, pfjt went the high voltage.
I've combed the high -voltage circuit
for trouble, and have even tried another
new flyback on the chance that the first
one might not have been a suitable replacement. However, the high voltage is
still as overactive as before. Can you
help me with this problem, or do you
know anyone who is in the market for a
junior cyclotron with probably a very
short life expectancy?
LEO FRUIT

Macks Creek Mo.
In the sketch you sent with your letter,
I notice the absence of a 5.6 -ohm dropping resistor (R88) which should be in
series with the 1B3 filament. Could this
component have been left out when the
flyback was replaced the first time, or
could it have been wired incorrectly into
the circuit? If some pin other than 2 and
7 on the 1B3 socket is used as a tie point
for R88, make sure the tube being used
has no internal connection which could
short out this resistor. Proper connection
of R88 should bring the high voltage
down to a safe level.

LsL 1962 'r

Search Tuners
(Continued from page 23)

lead to pin 8 (the trigger -detector
grid) of the 12AL8. Triggering
should take place, and the tuner
should stop. If this test fails,
chances are the trouble lies in the
search circuit. With positive results,
you can generally assume the trouble is ahead of the trigger -signal
take-off point, and normal RF -IF

Test EquipmentAnnual
the most complete,
authoritative guide ever
published on the practical
application of test equipment

troubleshooting techniques should
be applied.
To help locate an apparent trigger
defect, use the voltage chart in Fig.
1. Two different sets of readings
(one while seeking, one at idle) are
shown; both were taken with a
12.6 -volt input to the radio.

132 Pages

Over 100 Illustrations

the most useful, practical, time-saving information on test

equipment ever to
appear in a single
volume!

Solenoid -Operated Tuner
The electromechanical tuning system controlled by the circuit of Fig.
1 is representative of Delco's new
F4 -series unit (used in late -production '62 models) and of the preceding F3 type (which was first introduced in 1960) There are only
minor differences between these two
series.
The photos in Figs. 2 and 3 show
the main working parts of the F4
tuner. To become familiar with
these components, let's look at their
separate and combined functions.
Tuner relay M 1, when energized,
removes the relay arm from the governor train and permits the search
sequence to begin. When M I is de energized, the arm returns to the
gear box and stops the tuner. In
conjunction with the above movements, the relay also operates dual contact unit S1. Remember that the
three functions of this switch are t^
mute the sound, connect the sensitivity switch into the RF -amplifier
cathode circuit, and start conduc-

FACT -PACKED FEATURES!
So easy to understand-here's
the help you need to increase
your servicing know-how ...here
are the latest techniques developed
by the experts for your benefit.
Partial List of Contents:

UNIQUE

.

BUSINESS SECTION
Here's the money -saving information you need to help
you buy and use test equipment to best advantage:

. Prorating

Your Equipment
Tax Deductions

How to Get More Mileage From Your
VOM and VTVM
How to Interpret
Tube Tester Readings Using a Scope
Effectively
Circuit Analyzers Cut
Troubleshooting Time Choosing Your
Color TV Equipment
Making Two Way Transmitter Measurements
Using Component Testers and Substitutors to Advantage
The Versatility
of Pulse Generators
Using and Understanding Probes Radiation Detection and Measurements
Transistor
Testers-What They Do and How They

for

When Should You Buy New

Equipment
Kit or Factory-Wired-How
to Decide
He Owns a TV Shop-On
Wheels!
SPECIAL! TEST EQUIPMENT
BUYER'S GUIDE

Lists complete specifications for
virtually every instrument available through parts distributorsespecially planned to help you
choose just the instruments you
need in your work. Instruments are
listed by category with informative tips preceding each group.

Do It.

DON'T MISS THE
MENT

Gives you all the facts you
need to take the guesswork
out of using signal genera-

tors-written
TREADLE-RETURN

CLUTCH

by Bob

Middleton, the dean of test
equipment authorities.

SPRING

TEST

EQUIP-

ORDER YOUR COPY TODAY

CONVENIENT VOLUME!

BOOK SECTION

962

proved test equipment information and
latest servicing techniques to make
your work easier, more profitable!

HERE'S YOUR TEST EQUIPMENT
BUYING GUIDE IN ONE

16-PAGE

1

ANNUAL-it's packed with lab -

Order from your local parts distributor, or

mail to Howard W. Sams & Co., Inc. Dept. 7-CC6
1720 E. 38th St., Indianapolis 6, Ind.
Please send me

copy(ies) of "Test Equip ment Annual"

My (check) (money -order) for $

enclosed.

Name
Address
City

Zone

State

(outside U.S.A. priced slightly higher)

Fig. 3. Close-up of clutch and treadle.

YOUGET ALL THE FACTS!
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a wire -stripping notch

that REALLY WORKS!

tion through the relay -tube holding
circuit.
The plunger -type carriage -return
solenoid returns the movable tuning
components from the high to the
low end of the band, while rewinding the power spring at the same
time. This heavy-duty spring supplies energy to sweep the carriage
from the low- to the high -frequency
end of the band-the searching portion of the cycle. A worm gear
driven by the power spring turns the
flat gears (not visible in photos).
Via the clutch, these gears move the
treadle bar, which pushes the tuning
coils in and out of their forms and
also moves the dial pointer.
Sequence of Mechanical

Operations

SpeciafQyDeeigned
CHAN NEL LOCK
No. 728 Long -reach

Diagonal Cutter
You'll strip off plastic insulation quick

wink-clean and smooth-with the
patented wire -stripping notch of this
as a

CHANNELLOCK Diagonal Cutter.

And you'll like the handy long reach
... the precision -matched, hand honed
cutting edges, too; A versatile cutter
for electrical, radio, TV, Hi-Fi and all
other types of electronics work. Comfortable, blue -plastic grips. Top quality,
polished forged steel. Ask your tool
supplier for a CHANNELLOCK No.
728 Diagonal Cutter. If he's out of
them, ask him to order one for you.

Write for Catalog of
Complete Line of Pliers

To aid in understanding the mechanical service problems encountered in F3 and F4 tuners, let's review the order in which the different
mechanical functions occur in a
normally operating receiver. Pressing the wonder bar energizes the
tuner relay; the arm is then pulled
clear of the governor train, permitting the power spring to pull the
worm gear at a speed determined
by the governor train. This motion
is coupled to a set of flat gears, and
through these, via the clutch, to the
treadle bar. The tuning coils begin
to move towards the front of the
tuner (out of their forms), while the
dial pointer heads for the high -frequency end of the dial. If a station
signal triggers the relay tube, the
tuner will stop; otherwise, it will
continue until it reaches the high
end of the band. At this point, a
metal tab trips the carriage -return
switch to the closed position, activating the solenoid-which rewinds

the power spring and returns the
carriage to the low -band end. When
it reaches the limit of its travel, the
carriage -return switch is opened, deactivating the solenoid. This completes one full search cycle, and recycling automatically begins.
Bench -Servicing the

Mechanical Section
When other than tube trouble is
encountered in any auto radio,
bench servicing is normally required. Most techniques used in repairing manual and push-button
radios are also suitable for search tuned types, but if the search circuit
is the trouble spot, a few additional
"musts" are in order.
The Delco search tuner, since it
demands high current to pull in the
solenoid, requires the use of a power supply capable of intermittently
delivering at least 20 amperes at 12
volts. Actually, the voltage control
may have to be set to 16 volts to insure proper tuner operation. If a
power supply capable of handling
this load is not available, connecting a 12 -volt car battery in parallel
with the eliminator will permit
proper testing. As a final note on
bench servicing the F3 and F4,
don't operate the radio upside down
may run erratically or fail to
sweep the entire band.
As we stated before, other brands
of search tuners employ a small

-it

motor to drive the tuning carriage,
instead of periodically recocking a
spring by means of a solenoid. The
motor -control circuitry is very similar to M1 and its associated components in Fig. 1, except that the
relay arm is replaced by an extra
set of contacts on S1 to apply power
to the motor widings. Separate

Western T. V. Tuner Bebuihh rs
#118 LONG -REACH FLAT -NOSE PLIER

;738

LONG -REACH ROUND -NOSE PLIER

VHF or UHF ALL MAKES
Including all parts
and labor
major parts extra at Ilowl net price.

UHF -VHF COMB. $17.50
24 Hour Service
90 Days Guarantee

-

#148 LONGREACH END CUTTER

Channellock Pliers are made only by

CHAMPION DeARMENT TOOL COMPANY
Meadville, Pennsylvania
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All tuners are thoroughly cleaned, mechanically and electrically overhauled, aligned with
crystal -controlled equipment, and finally given alr check for sensitivity with TV transmitters
located in Los Angeles at 5,000 feet height and 120 mile distance from us.

WESTERN TUNER REBUILDERS
3040 W. Sunset Blvd., Los Angeles,

Calif.,

NO

2-1397

4130 El Cajon Blvd., San Diego 5, Calif., AT 4-2733

LOCAL and DISTANT buttons are frequently used to start the search
cycle, while simultaneously choosing the wanted sensitivity setting.
Parts associated with the motor
usually include gears and clutch,
plus limit switches to reverse the
motor rotation at the high and low
ends of the dial.
Summary
The following checkout procedure
is effective for diagnosing trouble in
any type of search -tuning system.
When you push a bar or button
on the front of the radio, a relay
should close, and the tuning mechanism should begin to move. If it
does not, there may be mechanical
trouble in the tuning -carriage assembly, or in the drive spring or motor;
on the other hand, the operating
relay or its control circuit may have
some electrical fault. To help localize the trouble, look to see if the
relay actually closes when the actuating bar is pressed.
When the bar is released, the relay should remain energized, and
searching should continue at least
until a station is tuned in. If the
system stops, the most probable
trouble is that the relay -control tube
is not supplying hold -in current to
the relay. The holding contacts on
the relay could also be defective.
If the tuning carriage travels to
the end of the dial and comes to a
stop, check for a faulty motor -reversing switch, or (in Delco models) insufficient power to the solenoid.
In case the search cycle continues
without stopping, the electronic control section is probably to blamealthough a stuck relay contact is
another possible cause. The most
likely reasons for nonstop searching
are a defective search -trigger circuit
or insufficient station-signal input to
the circuit.
Failure to tune in enough stations, or inaccurate tuning, usually
means improper amplitude or waveshape of the input pulse to the
search -trigger stage. The usual cause
is low RF -IF sensitivity or a defect
in the AVC circuit. Lack of precision in tuning could also be due
to binding or slipping of the mechanical components.
Familiarize yourself with this procedure, and it will serve you well in
finding the answers to your search tuning problems.

Get into the all -year-round commercial sound trade and do
away with seasonal repair work slumps! This steady -profit
business
sales, installation and service
is available right
in your own neighborhood! Factories, restaurants, schools,

-

-

offices, bowling alleys ... outdoors, athletic fields, swimming
pools, etc.... all are prospects for you.

Atlas Sound products, built to quality standards and backed by
over 25 years of "know-how", are insurance for your reputation.
Your Atlas Distributor can supply you with a complete line of
performance -proven job-rated equipment: speakers, mike stands
and related accessories for a professional sound installation.

Il
I

I

I::

F

3G31=
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Write for latest catalog and names of Atlas Distributors.

ATLAS SOUND DIVISION
American Trading and Production Corporation
1419-51 39th Street, Brooklyn 18, New York
In Canada: Atlas Radio Corporation, Toronto

SWITCHCRAFT AUDIO CONNECTORS

Audio Connectors
With

et ' 7

?

"CAPTIVE

DESGN"

NEED A 110 V.
A. C. OUTLET?

INSERT
SCREWS
Applied for
Pat.

IN CAR, BOAT OR TRUCK,
YOU HAVE IT WITH A

From Switchcraft!

POWER

eLeCONVERTER
Screws remain in inserts when removed for cable
installation. EXCLUSIVE "GROUND TERMINALS"
provide complete grounding provisions. Many
other unique features in this 3 -pin line.

A3F-Female Plug-U.S.A. List-$2.25
A3M-Male Plug-U.S.A. List-$1.90

B3M-Male Single Hole Mount
Receptacle-U.S.A. List-$2.90
C3M-Male Panel Mount
Receptable-U.S.A. List-$1.40
Call Your Distributor Todayl

wKtçca
IMC.+-

5513 N.

EISTON AVE.
CHICAGO 30, ILLINOIS
Canadian Rep: Atlas Radio Corp., Ltd.,
50

Wingold Ave., Toronto, Ontario.

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.
Models from 15 to 300
watts, priced as low as
See Your Electronics Parts

_W

'122

Jobber, or Write:

COMPANY
1073 RAYMOND AVE.
ST. PAUL 8, MINN.

In Canada. ATLAS RADIO CORP. LTD.
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Binary Numbers
Table V-Binary Addition

DEALER

A.

ADVERTISING
PROGRAM
As a service to our readers, this selection of field-tested ads is available at
cost, in two forms-durable newspaper
mats at $1.75 per set, or high -quality
reproduction proofs (for offset printing)
at only $1.00 per set. A complete series
of 60 ads is available at a special reduced
rate.

1;"

TV

ES -13:
x 4"
There's no question
about the pulling power of this ad. It plugs
TV tune-ups in an ad
that's sure to gain the

Y

TUNE-UP!

attention of potential

laggg

YOUR NAME

customers.

1;"

ES -39:

Snow

x 5"
all gone?

Sledding

a

little

rough? Here's an ad
that points out you're
honest enough to of-

TV SERVICE

10tXP.

fer a discount on
labor after the cus-

receives the

tomer

=

11tNAME

...n.a...... :

bill.

1i"

4i"

ES -55:
x
Summer sun makes

viewing of

daytime

dim TV pictures a real

problem. Ads that
stress specific TV
problems always get
best results.

1i"

MI

ES -14:
x 32-"
Here's an eye-catching backdrop that you
can use to promote
your own special offer. Write your own
copy-this ad will sell

NM.

YOUR NAME

ES -49: 1g" x 4"
It's time for summer
outings and vacations
-time for folks to get

it for

you...

their auto radios
fixed. This novel

ad

will increase traffic in
your store. It gets in
a plug for radio and

On

answer.

(Continued from page 29)

0.0

YOURENAME

TV service, too.

110
101
1011

=
=

6
5
11

=

=
=
=
=

C.

1001
1111
11000

B.

1101
1010
10111

D.

11011
10111
11001
10110
1100001

=

=

13
10
23

=

27
23

=
=

22
97

= 22

-and

then add the remaining 1.
The result is 11 (one -one) which is
written in its proper place in the
answer.
Example D of Table V shows
how to use binary addition in a
more difficult problem
adding
11011, 10111, 11001, and 10110.
In the right-hand column, the
three l's add to give 1 1, as in the
example above. The left-hand one
is carried to the next column, making it 1 + 1 + 1 +1. The first two
l's are added to give 10, and the
last two give the same result-10.
These are combined by adding first
the two 0's, writing the result (0)
as the next term in the answer, and
carrying the two l's to the next
column of the problem.
The third column now consists of
four l's. These are combined as before, and the process is continued,
step by step. The final column ends
up reading 1+1+1+1+1+1.
The three pairs of 1's are combined,
yielding an 0 as the sum, with three
l's to carry. The three 1's are then
added in an imaginary column, resulting in a total of 11, which is
written as the first two digits in the

-

im

Please send me:

ad mats @$1.75
glossy prints

@

NOSH

$1.00

both for $2.50
Entire series of 60 mats, plus bound
glossy proof book @ $25.00

Name
Addres<
City

1111
101
10100

Dropping first 1:
100 = 4 (Ans.)
0100

-

B.

10111

digits:

to cover cost.

7one

State

When You Use

When
clean and positive contacts protected by a lasting lubricant. New
HUSH is made from the finest solvents and it contains Electra Silicone oils.
6 oz. Spray can. Also available 2 oz., 8 oz., 32 oz. containers
FREE

6" Plastic Extender With Every Can

EVER -QUIET®
Engineered for tuners

Since 1949

VOLUME CONTROL
is a free -flowing
due. Scientifically designed to
the control or potentiometer,
safe protecting film. Harmless
2 oz. Bottle 8 dispenser.
EVER -QUIET

AND CONTACT RESTORER
liquid that leaves no powder resiseep around the shaft and penetrate
cleaning the contacts and leaving a
to metals, wire or carbon.
Also available
oz. Spray can

-6

CHEMICAL ELECTRONIC ENGINEERING, INC.,

762
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10111

-01100

Complementing, 10111
-10011
Exchange digits:
10111
Add 1:
-10100
10111
Change sign
10100
and add:
101011
Drop first 1:
01011 = 1011 = 11 (eleven) (Ans.)

I

62

= 23

-1100 = -12
Changing subtrahend
to same number of

HUSH'

Indianapolis 6, Indiana

Enclosed is $

Complementing and adding:

Chemically -Electronically, engineered for Tuners
and Switching Mechanisms.
New HUSH is applied it will wash -away that dirt, leaving

4300 W. 62nd Street

D

The best method of subtracting
binary numbers and the one that
will work in every case, involves
complementing the subtrahend.
Rule 5: To subtract binary numbers, first complement the subtrahend (extended with 0's to
contain the same number of
digits as the minuend) by
changing the 0's to l's, and
adding 1. Change the sign and
proceed as with addition. Finally, drop the first (left-hand)
1 in the answer.
The process of complementing is
described in that part of the rule
which alters the number to be subtracted (subtrahend). For example,
complementing the binary number
-1011 (this is pronounced "one -oh one -one") results in 0101, or simply
101. Taken step by step: Changing
Table VI-Binary Subtraction
A. 1111 = 15
-1011 = -11

QUICK and LASTING

REPORTER

PF

Subtraction

9
15
24

=

As before, the decimal
numbers to the right of the problem
serve as a check of the work.

July- 1962
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Table V11-Binary Multiplication
A.

1011

110
0000
1011
1011
1000010
B.

101.11
1.01
10111

=
=

11
6

=
=
=

66

=

7.1875

5.75
1.25

00000
10111
111.0011

l's makes 1011 into
0100; adding 1 changes the number to 0101; changing the sign results in 0101; and since the lefthand 0 has no value it can be
dropped, resulting in the binary
number 101 as the complement to
the 0's and

with binary numbers, the decimal
equivalents serve as a check on the
work. Of course, once the procedures are understood, there is little
need to include these checks.
Division

Binary division is likewise very
similar to decimal division (see
Table VIII). Remember to complement in the subtraction portions,
and to drop the first 1 in each result. Let's follow this process, step
by step.
We are dividing the binary number 1001101 by the binary 111. We
see immediately that 111 will not
go into 100, so we must use 1001
as our fiirst dividend. In binary
numbers, there are only the two
digits
and 1-so we determine
only that the binary 111 will go into
1001 either not at all or one time.
Therefore, the first digit in the quoti-

1011.
Now, let's subtract 1011 from
1111, as shown in Table VI. Complementing and adding gives us an
answer of 10100. Dropping the first
1 leaves 0100, which is equal to the
decimal number 4 (the first 0 has
no value).
Example B shows how to subtract
the binary equivalent of 12 from the
binary equivalent of 23. While you
are learning the process, the use of
decimal equivalents is handy to
check your work. You will note that,
in this example, the subtrahend contains fewer digits than the minuend;
thus, before it can be complemented
properly, the 0 on the left must be
added.

ent is 1.
Now, to subtract 111 from 1001
requires that we complement and
add. Thus, step B shows the complement of 111, which is 1001; adding, we get 10 as the remainder.
Next, we bring down the next 1
from the dividend. Realizing that
111 will not go into 101, we put 0
as the next digit in the quotient and
bring down the next digit from the
dividend. Once again complementing the 111 to subtract from 1010,
we add and find the remainder to be

Multiplication

11.

Rule 6: To multiply binary numbers, the following facts must
be used:

0x0=0

x0=0
lx1=1
l

lx1=0

In all other respects, binary multiplication is much the same as
decimal multiplication, as can be
seen from the examples in Table
VII. As in other practice problems
Table VIII-Binary Division
Step A.

Step B.
1

111

1

1001101

1

111 11001101

-111

0010

Step C.
101
111

1001

1001101
1001
1010
1001
011

(dropping first digit)
Step D.
111

1011
1001101
1001
1010
1001
111
111

From ELECTRONIC

DISTRIBUTORS
EVERYWHERE!

Adjustable
Axial Lead
Composition
Flat
Lug Type

MIL Types
Power
Precision
Vitreous Enameled
Wire -Wound

-0

Carrying down the next digit from
the dividend, we find that 111 is
contained in 111 exactly one time.
There is no remainder, so the
answer requires no binary point. If
there had been a remainder, the
process could have been carried to
the desired number of places to the
right of the point, as in decimal division.
Summary
The rules given and processes
described will enable the technician
to understand the mechanics of any
binary manipulation. The rules
should be memorized; only if they
are committed to memory and then
used occasionally will they become
effective tools. Work a few practice
problems from time to time, and
check your accuracy by using their
decimal equivalents. Your reward
will be a better understanding of
binary numbers, their functions, and
their relationships.

and 2 -Watt
MIL Types
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QUALITY
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Intercarrier Buzz
(Continued from page 21)

Also for-5U4, 6SN7, 6BQ6, etc.
Eliminates that hard
soldering job

only $1.25

PT -1

each

s

1

3/32" PIN

pin

loose

Fix

connec-

tions in seconds. Pays
for itself in time saved
on first job. 3" long.

Patented

Intermittent operation of picture tubes due
to defective solder connections easily corrected. Provides solid electrical connections,
also be used as channel - selector
wrench and screwdriver. Pin keeps its
original form. A 3 -in -1 tool.
can

3 MODELS
ELIMINATE SOLDERING
Makes Solid Electrical Connections

/ c.

Phono Pin-Plug Crimper

Slip wire in
ert
in tool, and

'pin

rings lc ea.
of
Use end
tool to push
on C -ring for
Ta ground connection.
Ant. plugs, hi-fi, multiple plugs, public
address, radio and TV tubes, radar, speakers,
and loop connections. Many, many more uses.

job is done.

Model

LC -3
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At your parts distributor or write
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Discriminator

Mfg. Co.
9853 Chalmers,
Detroit 13, Mich.
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ANTENNAS

HIGH GAIN
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TG -2-R

Although independent use of the
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use as "Team -Mates" produce
the ultimate in gain and efficiency. The engineered compatible characteristics of pure
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matched feed points, with
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types of troubles that can increase
the buzz level. The problem may be
simply a drift in resonant frequency
with age; if so, repeaking the slug
adjustment is all that is necessary
to strengthen the sound and reduce
noise. On the other hand, a transformer may develop leakage between
windings and have to be replaced.
Sometimes a 4.5 -mc coil or transformer cannot be tuned to a satisfactory peak because its powdered iron tuning slug has been cracked. A
good quick test for this condition is
to insert the powdered -iron tip of a
tuning wand into the troublesome
transformer. If this improves the
volume or AM rejection, install a
new transformer (or a new slug).
The rest of the components in
the sound section seldom play much
of a part in causing buzz, but they
should not be ruled out as troublemakers. Stubborn cases of noisy
sound can sometimes be solved by
making voltage and resistance
checks of the sound IF and detector.

H

Although seldom used in intercarrier TV sets, the discriminator type
of sound detector (Fig. 2) deserves
mention because it presents special
problems in buzz elimination. Unlike a ratio detector, the discriminator has no built-in AM -rejecting
feature comparable to C4 in Fig. 1.
The pulses which cause buzz must
therefore be removed from the signal before it enters the detector.
For this reason, two sound IF
stages usually precede a discriminator. The first stage is a conventional
amplifier, and the second is a limiter
which is concerned more with clipping of signal peaks than with amplification. The limiter tube has low
screen -grid and plate voltages, so
that it can be driven easily into both
cutoff and saturation. Positive voltage peaks in the input signal draw
grid current, and grid-leak bias is
developed by R1 and Cl. This bias
enables the negative peaks of the
signal to cut off the tube, if the input
signal is of sufficient strength. With
one set of voltage peaks compressed,
and the other set of peaks chopped
off, the output signal of the limiter
contains FM but practically no AM.
Obviously, trouble in the limiter
can allow buzz to leak through to

the discriminator. The operating
voltages on the tube must also be
close to normal.
Watch particularly for incorrect
screen voltage. Many sets use
bleeder resistors to obtain the required low voltage (R2 and R3 in
Fig. 2), and since a fairly high IR
drop is continuously present across
these resistors, they may change
value over a period of years.
Just as in ratio-detector circuits,
any mistuning or unbalance of a discriminator can weaken or garble
the audio, thus making buzz more
noticeable. The detector-diode and
interstage-transformer checks described in the last section also apply
to discriminators; in addition, the
load resistors-R5 and R6 in Fig.
2-should be checked to make sure
their values are closely matched.
For a fast check to see if the detector is properly balanced, you can
inject a 4.5 -mc signal into the
limiter grid, and check the voltage
across the load resistors. (In the circuit of Fig. 2, measure from pin 3
of V2A to ground.) If the voltage
decreases when the generator is
tuned away from 4.5 mc in either
direction, the detector needs alignment or repairs.
Quadrature Detectors

Most late-model sets use either of
the two closely - related circuits
shown in Fig. 3. The 6BN6 and
6DT6 pentodes, specially designed
for use as sound detectors, produce
a demodulated signal strong enough
to be applied directly to the audio
output tube. FM detection depends
upon using two different sharp -cutoff grids in the detector tube (generally called the limiter and quadrature grids) to control the flow of
plate current. Each grid circuit is
tuned to 4.5 mc. When an input
signal is fed to the limiter grid, a
signal is induced in the quadraturegrid circuit by electron coupling
through the tube. The frequency
modulation in the input signal
causes a constantly -changing phase
difference between the applied and
induced signals, and the average
plate current increases or decreases
in step with this phase shift.
Buzz suppression is accomplished
mainly in the limiter -grid circuit.
The 6BN6 gated -beam tube has a
complex internal structure (not evident from the schematic) which

%

SOUND CARRIER 5
FROM BASE LINE

%,

PICTURE CARRIER

NORMAL

SOUND CARRIER
TOO FAR FROM
BASE LINE

507,

FROM BASELINE

CAUSES BUZZ

PICTURE CARRIER
TOO CLOSE TO BASE LINE

CAUSES BUZZ

if sides of IF
have incorrect slope.

Fig. 4. Buzz may occur

response

curve

forms the plate current into a narrow beam, and makes it possible to
drive the plate current from full saturation to cutoff with a change of
two volts or less at the limiter grid.
These sharply -defined grid -voltage
limits make the bias critical, and
necessitate the use of a variable
cathode resistor (buzz control) to
set the correct operating point for
the limiter grid.
The 6DT6 is physically somewhat
simpler than the 6BN6, and the
saturation characteristic of its limiter
grid is not critical enough to require
use of a bias adjustment. However,
the grid still has a much shorter
operating range than the control grid
in most tubes, and cathode- or gridcircuit troubles which affect the bias
can easily cause buzzy or garbled
sound.
Another difference between the
6DT6 and 6BN6 is that the former
tube requires several volts of negative bias on the quadrature grid during reception of a signal. This voltage is developed by a grid -leak circuit (Cl and R1 in Fig. 3B) A defect here, or in the quadrature tank
circuit, can lead to various symptoms-including buzz.
Coil troubles afflict quadrature
circuits the same as diode -type detectors. It's important to note that
buzz may not always be the most
significant symptom, from the standpoint of troubleshooting; perhaps
the main trouble is weak sound,
which makes buzz more noticeable
in the background. But since buzz is
the most irritating sign of trouble,
the set owner will probably complain of this first.

TRANSISTOR LYTICAPS
TYPE "TL"
TYPE "TL" . . . Sub -miniature aluminum foil capacitors
hermetically sealed in aluminum tubes ... clear plastic
outer insulating sleeves . . all mechanical internal connections . . no "cold weld" nor "pressure" connections
engineered for quality for replacement in all tran.
sistorized circuits.
Write today for complete information.
.

.

.

.

.

PLANET SALES CORPORATION
Bloomfield, New Jersey

225 Belleville Avenue

RFOR "DOCTORS OF

SERVICING"

.

Trouble Outside Sound Section
Although the sound channel does
an efficient job of buzz -blocking, it

on emergency

calls,,,

$,,s,

t vs

ARa
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SA

The Professional

Service Man's
Cleaner

res.

Be sure to spray Shield on electrical contacts and switches. A few
squirts of this trouble-shooter extraordinary before servicing cleans the set cleaner, lubricates it better-often cleans up the
trouble at once. A "shot" after servicing
provides sure -shot protection that lasts.
Silicone Base means Total Cleaning Power.
Write for handy guidebook to better cleaning. Channel Master Corp., Ellenville, N.Y.

FREE!

7" extension tube with every
can! Reach everything easy!
C 1962 CMC
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Chart I-Troubleshooting Procedure for Intercarrier Buzz
1.

2.
3.
4.
5.
6.
7.
8.

ABOVE -CHASSIS TESTS
Check fine-tuning control for misadjustment.
Check contrast control; may be set too high.
Check AGC control; may be set too low.
If set has buzz control, check for misadjustment.
Replace sound -detector tube.
Replace sound IF or limiter tube.
Replace video output, video IF, and tuner tubes, in that order.
Replace audio amplifier tube or tubes.
BELOW -CHASSIS TESTS

If set has ratio detector, substitute electrolytic capacitor in this
circuit.
2. Short out sync -separator input. If buzz ceases, look for stray
coupling from sync to audio section.
3. Check output waveform of video detector. If sync pulses are
compressed, look for AGC, RF, or IF defects resulting in over1.

loading

FF

amplifier.

4. Touch up coil adjustments in sound section.
5. Touch up 4.5 -mc trap adjustment in video output.
6. Make voltage and resistance checks in stages between sound

take-off point and sound detector.
7. Observe over-all video -IF response curve;

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

THE

Only Complete Line
V. H.

F.

OF

ANTENNAS

3/4-11/4-2-6

METERS

BEAMS

DUAL STACKS

QUADS

COLINEAR

ARRAYS

MOBILE HALOS

NEW
VHF
COLLINEAR ARRAYS
430 Mc. 16 El.
220 Mc. 16 El.
144 Mc. 16 E1.

$ 9.85

12.85

16.00

also available with
32 and 64 elements
SEE

YOUR DISTRIBUTOR or

write for free catalog

Coaxial Cable
Lightning Arrester

BLITZ -BUGS
MODEL LAC -1
ithno e mole and
e
female Type 83 co nectors; install directly to equipment.
PRICE $3.95 NET
MODEL LAC -2 with double female Type
. 83 connectors for 'in -the -cable" installation.
PRICE $4.45 NET
LAC -2N with double female
3 . MODEL
Type N connectors for commercial "inthe-coble" installation.
PRICE $5.95 NET
1

2

provide lightning protection
for amateur, citizen-band, two-way and all
other coaxial cable systems.
See Your Distributor or Write for Catalog
BLITZ -BUGS
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align circuits.
can't perform miracles! Even when
this section is operating perfectly
well, it can compenstate for only a
certain amount of distortion in the
signal that reaches the sound takeoff point. Such distortion is extremely common, and this explains
why eight of the 15 trouble -isolating
hints in Chart I suggest looking outside the sound section for the fault.
In some cases of severe video signal distortion, the sound -IF signal
is attenuated or even killed during
each vertical sync pulse. These
breaks in the signal cause an extremely loud buzz, which the sound
detector or limiter is helpless to remove. The only remedy is to find
the source of the defective video. In
general, you can obtain the best
results by handling the buzz problem as an AGC trouble; however,
there are several alternatives to be
investigated if the fault does not appear to be related to AGC. For instance, careful adjustment of the
fine-tuning control may convince
you the IF strip is misaligned. An
intercarrier receiver should be adjusted so that the sound -carrier
marker falls only 5% to 10% away
from the base line of the IF response curve, as shown in Fig. 4.
If the sound -carrier level is too high,
or of the picture carrier is much below its normal level (at the 50%
point on the curve), the 4.5 -mc
beat -frequency output of the video

if incorrect, repair or

detector will tend to pick up too
much modulation from the video
carrier-and you'll have a buzz
problem.
Another possible trouble source
mentioned in Chart I is spurious
pickup of vertical sync pulses by the
audio circuits. The most likely
coupling path is through the B+
system in sets with defective power supply filter capacitors. Pickup of
radiated pulses due to poor lead
dress-once a common problemhas largely been solved. Even so,
you may run across this situation
once in a while.
Summary

Intercarrier buzz is caused by incomplete suppression of AM interference (mainly vertical sync pulses)
in the 4.5 -mc difference frequency
derived from the video detector and
fed to the sound circuits. The AM limiting features of the sound section may be ineffective because of
some defect in this area, or a fault
outside the sound circuitry may be
exaggerating the AM interference
so much that the sound circuits cannot cope with it.
By increasing your knowledge of
the stages involved, and following
the trouble -isolation procedure outlined in this article, you'll have a
much easier time curing intercarrier buzz. There are few repairs your
customers will appreciate more.
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It

Fuse Blows

N -type

(Continued from page 18)

or a fusible resistor.
operational check of the
set before returning it to the
customer. Using a variable -voltage transformer to increase the
normal line voltage by about
10%, let the set run for an hour
or more, preferably inside its cabinet. Watch for any signs of arcing in the raster. Also keep an
eye out for raster pull -in or dimming; this indicates heavy B+
loading that could account for intermittent fuse blowing. Before
concluding the test, again gently
tap tubes and components, watching for any telltale signs of arcing
or overload.

8. Make an

How Can

I

Re -Fuse?

In recent years, TV set designers
have made it more difficult to use
the wrong fuse size. Special fuse holders are made in three different
lengths, with bayonet -style locking
tabs in seven different widths, and
each size is designed to accommodate fuses in only a limited range
of ratings. These special fuses are
made in two series
the C type
(regular) and the N type (slow blow). Another fuse that uses the

-

30%,

-280V
SOURCE

e

240V

5W ON TONE
71

SOURCE

CONTROL

81K

20 5'
RED

2.70

2A

200nd0

holder is the slow -blow
chemical fuse, a special low -resistance unit which is necessary to prevent intermittent fuse -blowing in
several RCA chassis.
Regular fuseholders offer no safeguards against incorrect fusing, and
these precautions must be observed:
1. Don't overfuse. Barring those
rare cases where the designer
flubbed, the fuse rating should
not be increased. Incidentally, a
fuse rating is the current that the
fuse will carry continuously without blowing. For example, a fuse
rated at one amp will pass this

much current continuously and
not blow; in fact, it may handle
1.1 amps (110% of rating) Even
a regular fuse may take as long
as two hours to blow on a 125%
overload. Most equipment designers allow from 75 to 100%
overload in addition to the fuse
rating; that is, if a circuit normally passes a steady current of
'/z amp, a fuse rated at around 1
amp will probably be installed.
If you should overfuse for testing
purposes, we repeat-be sure not
to leave the oversize fuse in. You
may have to buy (or be morally
.

IT'S NEW FROM QUAM
A

mighty

8 -inch

ceramic magnet public address speaker!

Mighty narrow
(only 3 inches deep for in -wall mounting)

3"

Mighty powerful
(easily handles 12 watts)

Mighty fine fidelity
(audible response from 55 to 13,000 cps
assures perfect music and voice reproduction)

Now you can have a speaker with
the shallow depth needed for in-wall
mounting PLUS full range, response
and angular coverage. Quam
recognized the industry need for a
speaker with these rigid specifications
and developed the new 8C6PA
which now joins the other fine ceramic
and Alnico V magnet speakers in
the Quam Public Address line.

81K

250V

470K
rv

30%

(A) In primary of transformer.

250V

Quam is the quality name in public
address speakers well known for
trouble -free operation, superior
workmanship and engineering, and
rigid quality control.

The brand-new up-to-date Quam
Sound System Catalog gives full
information on the 8C6PA and the
other fine Quam Public Address
speakers. Write for your free copy.

SOURCE
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230V
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(B) In

B+ circuits.

for protecof power -supply circuits in set.

Fig 1. Fuse arrangements
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is the busi-
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CONTROL RESISTOR
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250V
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cate forms serve
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technicians

slow-blow type. A rating of 4 to 5
amps is adequate for most TV sets.
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record, with

use

for complete information
on every job.
Separate listings
spaces

2

mes

for receiving

OFFICIAL

tubes, pix tube,
parts, serial numbers, labor and
tax charges, signatures, etc. 75c
a book, $6.50 for
dust -proof box of
10. In stock at

ORDER BOOKS
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TV-RADIO

your distributor.

Write for your

free folder describing Dave

service

Rice's OFFICIAL
ORDER BOOKS,

call

including an actual size sample
copy of the handy
order form.
* M M M

For customer's

prices on every
replacement part,
plus flat rate and

hourly service
charge data,

regional and
national, Dave
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PRICING DIGEST,

listing over 63,000
items.

$2.50.

ELECTRONIC
PUBLISHING CO., INC.
133 N. JEFFERSON ST.
CHICAGO 6, ILLINOIS

THE INDUSTRY'S
ONLY COMPLETE
"LOOK -ALIKE" LINE
Exact Replacement

Needles/Cartridges

Fig.

surge

2.

Resistor protects against the
inherent in metallic rectifiers.

responsible to buy) a flyback or
power transformer for your customer!
2. On the other hand, don't underfuse. This mistake can be the
source of a needless callback. If
the exact rating is not available,
you're better off if you slightly
overfuse. For example, a 3/8 amp fuse can be used to replace
a 3/10-amp, and a 3/10 can replace a 1/4 in emergencies. Going in the other direction will
probably mean a blown fuse on
the first line -voltage surge.
3. Never replace a fusible resistor
with a fuse alone. The resistor
also acts as a current limiter to
prevent damage to the rectifier
during warm-up. Therefore, if a
fuse is installed as a replacement,
a series resistor should be added,
as shown in Fig. 2.

Weak -Link Fusing
Parallel heater circuits are often
fused with a piece of wire, usually
#26. The small wire is connected
in series with the heaters to the
heater winding on the power transformer. Should a short occur. the
small wire functions as a "weak
link" and burns open before the
power transformer is damaged. The
most common cause of heater -fuse
burnouts is a short in the pilot -lamp
socket or wiring, although a short
within a tube or a defective filament
bypass capacitor could also cause
this link to "blow."

Fuse -Circuit

Testing

Rather than replacing a fuse for
testing purposes, you can make good
use of an instrument which takes
the place of a fuse. Some such instruments. measure the AC or DC
current flowing in the circuit, while
others merely serve as an automatic
overload protector.
The merit of either type of instrument is that you can determine
when the current is excessive in the
circuit, without sacrificing another
fuse. If the instrument measures the
current in the circuit, the current
reading can be considered normal if
it is less than 3/4 of the specified
fuse rating. Line voltage should be
at least 120 volts during the tests.
In DC circuits, the milliampere
scales of your VOM can be used
to determine if the current is near
normal or not. Caution must be
used, however, since a heavily overloaded circuit could easily damage
the meter.
Some causes of increased fuse
current may be:
1. High power -line voltage.
2. Insufficient drive signal from the
horizontal oscillator. Be sure the
tubes are okay, the drive control
is set for minimum fuse current
(without a drive line), the oscillator plate-load resistor has not
increased in value, and there is no
leakage in the coupling capacitor.
3. Incorrect setting of the linearity
coil. Set for minimum current
consistent with good linearity.
4. Leaky electrolytic capacitors (not
a very common cause of fuse
failure)
5. Decreased value of screen resistor
.

Precautionary Fusing

Highest quality
guaranteed! At your
E-V distributor's or write
for FREE replacement guide,
today! Electro-Voice, Inc.,
Buchanan, Michigan. Dept, 727-R
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Many technicians insert a fuse in
the primary circuit of any power
transformer they replace. This is a
good practice. The fuse and fuse holder (Fig. 3) do not add much
to the bill, and the customer is insured against another transformer
burnout. The primary fuse simultaneously gives protection against
heater, rectifier, and B+ shorts. Due
to surge currents when the set is
first turned on, the fuse should be a

Fig. 3. Fuse and chassis -mounted fuse -

holder for protecting new transformer.

in horizontal output circuit.
If the above precautions are observed when the fuse blows, you will
have little trouble in determining the
true cause, and in preventing callbacks due to repeated failures.

for your custom stereo installations

THE FISHER

Detailed Desoldering

Removing components from
printed-circuit boards is greatly facilitated by a new desoldering tool
introduced by Enterprise Development Corp. of Indianapolis. Called
the Model 100A Endeco Desoldering Iron, the unit uses a suction bulb
to draw molten solder from the
printed board through its hollow tip
into a solder-collection tube.
A variety of tip styles are available for the iron. Tips can be
changed by merely removing the old
tip with a 5/16" nut driver and putting the new one in place. It is not
even necessary to wait for the iron
to cool if this procedure is followed.
The 5/16" nut driver also serves
very well as a cleaning tool for the
solder-collection tube. The tube is
easily removed from the assembly so
that the nut driver can be inserted
into the tube, pushing out the residue which has gathered. A small
piece of stiff wire will serve to clean
the hollow tip.
The basis of this device is a Weller soldering iron which uses a magnetic type of thermostat to maintain
an even temperature at the tip. The
iron can be used for normal soldering operations with no trouble at all.
In operation, the unit is held in
the hand with the rubber suction
bulb between the thumb and two
fingers. Before the tip is placed on
the connection, the bulb is squeezed
and held. When the solder melts,
the bulb is released, and the molten
solder is drawn away from the connection.
The unit is very handy for the
technician who must work with
printed circuits and the associated
components. It is priced at $14.95

800-B

Three of the world's finest components on one chassis

1

AM -FM -Stereo Multiplex Tuner: sepa-

USE THIS COUPON FOR DETAILED INFORMATION

rate tuning indicators for FM and AM;
exclusive Fisher STEREO BEAM automatically shows whether an FM station is broadcasting in stereo.

Fisher Radio Corporation

21-54 44th Drive, Long Island City 1, N. Y.

Please rush the following FREE literature:
Complete specifications on the Fisher 800-B
Receiver.
D The 1962 Fisher Handbook, a 40 -page illustrated reference guide and component catalogue for custom stereo installations.

High -Power Stereo Amplifier: 65 watts
2outputmusic
power; special center channel
connection for third speaker.
-

Master Audio Control -Preamplifier:
3
complete, easy -to -use control system
assures total flexibility; provisions for every

Name

type of input.

Price $429.50*
*Walnut or Mahogany cabinet $24.95;
prices slightly higher in the Far West

Address

7one_State

City
L
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PRINTED CIRCUITS
A

ENDECO
De -soldering &
Re -soldering

iron

PROBLEM?

HERE'S
YOUR SOLUTION

Removes Solder
by Vacuum and
Re -solders

too!

Frees Connections for
easy removal.

Vacuum Pickup of
melted solder.

Temperature controlled.
Model 100-75 Watt
AVAILABLE at Your
LOCAL DISTRIBUTOR
OR

WRITE DIRECT.

ENTERPRISE
DEVELOPMENT CORP.
917 CIRCLE TOWER BLDG.

INDIANAPOLIS 4, INDIANA

Literature Available

July, 1962/PF REPORTER
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BENCH
IS

'

COMPLETE

'

WITHOUT THIS

For further information on any of the following items, circle
the associated number on the Catalog & Literature Card.

AC

DC

To

POWER SUPPLY

Plug this instrument into any 60 cps, 95/130 volt circuit and
get a stabilized source of direct current, adjustable over a
range from 0 to 45 volts DC, with current output 0/2.5 amperes, or 0-5 amperes. Filtered direct current output range
0/45 volts, current is continuously adjustable and stabilized
±1% at any setting regardless of alternating current fluctuation. Voltage regulation is approximately 5% between
full load and no load at full voltage setting.
This DC Power Supply instrument is ideal for use in transistor testing, circuit testing, to provide regulated voltage
for light testing, eliminates the need of batteries by supplying exact DC voltage required.
Write for Bulletin 17 which gives
full details and models available.

ACME ELECTRIC CORPORATION
sAA 3591.2031
CUBA, N. Y.
947 WATER STREET
In Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto, Ont.

AC&*ELQC1tÌC

FM

Antenna

(40P)

A seven -element antenna designed by Mark Engineering is
now available from B & K Mfg.
The "Mark Stereo 7" is omnidirectional and horizontally polarized. Especially designed for
stereo reception, the antenna
measures 30" wide by 22" high
by 51/2" deep, and comes complete with mounting hardware.
The unit can be used indoors
as well as outside.

Soldering Aids

(41P)

Five different soldering aids and a chuck handle are contained in a new kit by X-acto. The set consists of a fork for
twisting component leads and wires, a knife/scraper for cutting
and repairing printed circuits, a probe to check for loose connections, a reamer to clean out lug holes, and a brush for
removing splattered solder and cleaning connections. Price of
the complete kit is $3.00.

Microphones

(42P)

Three new microphones are available from Astatic. Model
for industrial use and is a dynamic type which lists for
$69.50. Model 511 is a ceramic unit for mobile use, and has
an EIA rating of 100K input impedance. Model 513H is also
for mobile use, but is a dynamic type with an EIA rating of
40K input impedance. Model 511 lists for $19.95, while Model
513H is $34.50.
551 is

NEW!

SARGEN T

ELECTRONIC CHEMICALS
and FINISHES
Specially Formulated for Today's
Service Needs
SARGENT RED INSULATOR
Stops corona discharge and arcing.
Waterproofs exposed wires and circuits. Impervious to moisture and

Giant

16.4 $

Oz. Can

e

.29

Dealer
Net

;-

SARGENT
'INSRED
ULATOR
z

V,

..._. unYond,NO
E`aerAi20.000vcM,

OTHER PRODUCTS IN THE
SARGENT ELECTRONICS LINE

Tuner Cleaner, Gear and Parts
Cleaner, Degreaser, Clear Acrylic
Plastic, Penetrating Oil, Squeak
Stopper, Enamels, Lacquers, Metallics, Engine Enamels, Stop Rust, and
other Specialties.
For Free Literature and Prices, Check Your

Electronics Parts Distributor, or write

..

Sa ryen t- C erk e co.©
ELECTRONICS DIVISION

THE

Producer of Paints and Chemicals for Over 60 Years
P. O. Box 729
INDIANAPOLIS 6, INDIANA
70
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(43P)

1

temperature variations. Dielectric

strength exceeds 20,000 volts. Excellent for use in printed circuit repairs.
Laboratory tested and approved.

Stylus Assembly
The Model D-3805AA "V Guard" stylus assembly for the
Stanton Stereo Fluxvalve by
Pickering is designed for use in
lightweight arms having a low
coefficient of friction. Using a
stylus tip radius of .5 mil, the
unit will allow Model 198 and
199 Unipoise arms to track
gram of force.
with less than
Audiophile net price is $21.00.

Hi-Fi Tuner/Amplifier

(44P)

Background music and paging are two uses for TEECO's
new Model 1105 tuner -amplifier (made by Trutone Electronics, Inc., Van Nuys, Calif.).
Containing eight tubes, the unit
has a power output of 7 watts
at less than 2% distortion, and
a frequency response from 4020,000 cps. A self-contained relay system suspends FM reception when paging or intercom functions are being used.

Antenna Splitter

(45P)

A new antenna signal splitter
from Jerrold (Model TX -FM)
permits reception from a common antenna for both TV and
FM receivers. The splitter comprises a bandpass filter that isolates FM signals from a TV set
and feeds them to an FM receiver. The unit, which features
low losses, lists for $5.95 and comes in an unbreakable housing.

High -Intensity Lamp (46P)
An automotive -type bulb is
used in the "Hi -Lite," a new
lamp manufactured by Swing -OLite. Measuring only 21/2" in
diameter, the miniature head allows the lamp to fit into small
places for concentrating the
light. Also available is a choice
of 3-, 5-, or 7 -power magnifiers
for use in close inspection or
working with blueprints or schematics. The unit is available in
a choice of arm -lengths and
colors.

Replacement Cartridge

(47P)

Designed to replace any crystal stereo cartridge now in use,
the Jensen snap -in cartridge
comes complete with two needles. Two models are available,
the "S" has a high output level
of 2 volts, and the "T" a lower
level of .8 volts. The cartridges
fit all Jensen snap -in brackets
and use standard needles. List
price for either model is $5.95.

Desoldering Tools

(48P)

Twenty-three models in ten
different styles are available in
a new line of printed -circuit
desoldering tools from Eversole
Industries. Everything from
small capacitors to IF cans can
be removed and replaced by
using the specially -formed plate
of the tool to heat the compon-

ent

leads

which protrude

through the board. Net prices
range from $1.49 to $1.95, and
the tools are available to fit
several different soldering irons
and guns.

SAVES
your back...

SAVES

your time...

1

Finco "Combine Series." Illustrated is the Combine #1 for
use in metropolitan areas. The
television section is unidirectional, while the FM portion is

omnidirectional. Two transmission lines are required for each
model. Also available are the Combine #2 for suburban use
and the Combine #3 for use in fringe areas. List prices vary
from $12.95 to $37.50 depending on the model and whether
the construction is of plain or gold-corodized aluminum.

Noise Eliminator

(50P)

A dual high -mu triode and
a dual diode are incorporated
in an inverter circuit which
clips noise impulses out of
radio signals in Seco's Signal
Filter. The unit reduces ignition
interference, hash, and certain

of background noise.
Adaptable to most tube -type
Citizens -band receivers, the Signal Filter requires 6 or 12 volts and 150 volts DC. Net price
is $16.88.
types

Soldering-Gun Attachment

(51P)
Printed -circuit board terminals and lugs can be cleaned quickly
and easily with Oneida's soldering -gun attachment. The hollow,

tubular tip of the unit is pressed against the terminal and, after
the trigger is pressed for a few seconds to heat the terminal,
the suction bulb is squeezed and released to draw the molten
solder into the porcelain bowl. A quick -disconnect fitting permits the bowl to be emptied after extensive use. The device
attaches to a soldering gun in less than five minutes.

a

for

-----

RADIO and TV
just 47 inches high for STATION WAGONS
and PANEL PICK-UPS
Designed for TV, radio and appliance
men who make deliveries by station
the short
wagon or panel truck
47 inch length saves detaching the
set for loading into the "wagon'' or
pick up. Tough, yet featherlight aluminum alloy frame has padded felt
front, fast (30 second) web strap
ratchet fastener and two endless rubNew folding
ber belt step glides.

...

platform attachment, at left, saves
your back handling large TV chassis
Call your YEATS
or table models.
dealer or write direct today!

FOLDING PLATFORM
151/4" x 241/2" top.
Snaps on or off.

(Platform only)
$11.95

'E ceILCade

YEATS

Model No. 5

Height 47"
Weight 32 lbs.

COVER AND PADS

fitted covers are made

YEATS semi

of tough water repellent fabric with
adjustable web straps and soft,

-

scratchless white flannel liners. All
Write

shapes and sizes

FURNITURE PAD

TV COVER

APPLIANCE DOLLY

YEATS

N.

2103

12th

COMPANY

ES

5 A L

MILWAUKEE.

STREET

WISCONSIN

NOTICE

Combination Antennas

(49P)
Three models of TV -FM antennas are available in the

I

SHORTY
DOLLY

While they last, BACK

ISSUES OF PF REPORTER are

yours for just 50c.

Send in your order today.

1956

all except
Jan -Oct

1960
all except Jan
and May

and June

1957

Special!! Order

6 issues

all except Apr
1962
all except March

all except Sept,
Nov and Dec
or more and save 10c

MAR.

FEB.

1961

1959
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JAN.

1958
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Feb, Mar, Apr,
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copy.
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1936
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Enclosed please find

$

for back issues checked above.
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conversion data.

EICO-New

catalog of kits and
wired equipment for stereo and monophonic hi-fi, test equipment, Citizens band transceivers, ham gear, and transistor radios. Also "Stereo Hi-Fi Guide,"
and "Short Course for Novice License."
See ad page 46.
5P. QUAM-NICHOLS-8-page general catalog listing all types of speakers: miniature, replacements, auto -radio, bulkpacked, public address, and hi-fi; also
describes audio transformers. See ad
page 67.
6P. SONOTONE-Sheet SAH -54 describing
new ceramic stereo cartridge Model 916 TA. See ad page 32.
4P.

32 -page

COMMUNICATIONS
7P. COMCO-Brochure describing Fleetcom
series of mobile communications equipment; includes 25- and 75 -watt high band and 35- and 100 -watt low -band units.

COMPONENTS

8P. BUSSMANN -24 page booklet SFB giving detailed information on complete line
of BUSS and FUSETRON Small Dimension fuses and fuseholders; used for
protecting electronic equipment. See ad

page

9P. CENTRALAB-Catalog sheet listing new
stereo attenuators, expanded line of L
and T pads, economy lever switches and
associated hardware. See ad page 53.
10P. EBY-1962 catalog containing 34 pages
of specifications and information on
11P.

12P.
13P.

14P.

-

-

23P. TECHNI-PARTS CORP.-Brochure describing Makabelt Kit and other products.
24P. YEATS-Literature describing the new
Model 14 appliance dolly, featuring all aluminum I-beam construction. See ad

page

sockets, pin jacks, television accessories,
and other products.
Illustrated catalog
LITTELFUSE
showing prices and specifications on complete line of fuses, holders, and merchandising aids. See ad 4th cover.
PHILCO-94-page electronic -parts catalog listing 55,000 components; also contains a 64 -page cross-reference section.
RCA -Form TK310, "RCA Color Parts
and Accessories for Installation and
Service," listing replacement parts and
service for all RCA color TV receivers.
Also Form TK -292, 28 -page "TV Knob
Directory," listing part numbers for all
knobs used on 1955 through 1962 RCA
TV receivers.
SPRAGUE -Chart C-457 (designed to
hang on wall) showing all popular TV radio -hi-fi replacement components. See
ad page 10.
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25P. ACME -Release giving information on
new line of rack -mounted regulated magnetic power supplies. See ad page 70.
26P. TERADO
Catalog sheets describing
complete line of converters, battery
chargers, and relays. See ad page 61.

-

TECHNICAL PUBLICATIONS

J^

-Literature describing two-way radio

correspondence course available to quali-

fied electronics technicians.

29P. RIDER -1962

Spring - Summer catalog
describing new publications.

EQUIPMENT
30P. B & K
Catalog AP18-R, giving data
and information on Model 960 Transistor

TEST

31P.
32P.

33P.

'

34P.
35P.

-__
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-
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Radio Analyst, Model 1076 Television
Analyst, Dynamatic 375 VTVM, V O
Matic 360, Models 600 and 700 DynaQuik tube testers. Models 440 and 420
CRT Tester-Reactivator.
1070 Dyna-Sweep Circuit Analyzer, and
B & K Service Shop. See ads pages 31
and 33.
CRC -Literature on Color Gun Killer
Model CGK-I, used for checking purity
of color TV screens.
DON BOSCO
Literature describing
seven new accessories for the Stethotracer, including microwave demodulator,
vibration pickup, telephone pickup, etc.
MERCURY ELECTRONICS-New catalog giving specifications on Model 1000,
1100, and 1200 Tube Testers, Model 201
Self -Service Tube Tester, Model 500
Component Substitutor, Model 300A
Combination Tester, and Model 800
CRT Tester-Reactivator.
RCA -Pocket catalog covering complete
line of test equipment; includes all
color -TV instruments. See ad page 17.
SECO -Catalog sheet describing Model
250 transistor and tunnel -diode analyzer;
checks all types of transistors. See ad
page 57.
SENCORE-New booklet, "How to Use
the SS117 Sweep Circuit Troubleshooter," plus brochure on complete line of
Time-saver instruments. See ads pages
41 and 43.

-

that lets you make pin-plug and ground
connections for shielded cable without
soldering, and on ION adjustable beam

36P.

makes and models; also illustrated lists
describing universal and original -equipment tuners. See ad page 38.

TOOLS

37P.

Quiet contact restorer, Plastic Sealer
spray, Ever-Kleen glass cleaner, and
Sure 'n' Easy wire connectors.
18P. ELECTRONIC CHEMICAL CORP.
Catalog sheet describing No Noise line
of servicing chemicals; gives specifications and prices.

-

ENTERPRISE DEVELOPMENT
CORP.-Literature from Endeco

on im-

proved desoldering and resoldering techniques for use on PC boards. See ad
page 69.

17P. CHEMICAL ELECTRONPC ENG'G
Leaflet on Hush TV -tuner cleaner, Ever 1

-

27P. HOWARD W. SAMS
Literature describing 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 37, 44, 54, 59.
28P. MOTOROLA TRAINING INSTITUTE

-

-

-----=
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71.

SPECIAL EQUIPMENT & SERVICES

13.

bender. See ad page 64.
16P. CASTLE -Leaflet describing fast overhaul service on television tuners of all

7

-

sAag: i
72

3P. DUOTONE-1962 phonograph needle replacement guide and accessories catalog,
containing cross-reference charts and

15P. BERNS -Data on 3 -in -1 picture -tube repair tools, on Audio Pin -Plug Crimper

{
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AUDIO & HI -Fl

SERVICE AIDS

-.-e
_

replacement antenna data.

2P. WINEGARD-Brochure describing amplified and nonamplified FM antennas;
also FM station -finder map and log. See
ad page 47.

INJECTORALL-Catalog

of electronic
chemicals, including new No. 20 Lens
Kleen (for removing scratches from plastic TV safety windows) and No. 30WC
Renew Spray (for polishing cabinets and
removing scratches); also pocket -sized
catalog, "Open the Door."
20P. PRECISION TUNER
Information on
repair and alignment service available
for any TV tuner. See ad page 52.
21P. SARGENT-GERKE-Catalog of service
chemicals in aerosol spray cans; also
spray -paint color cards. See ad page 70.
Two-color catalog
22P. SWING - O - LITE
sheet giving details on Hi Mag inspection light with miniature shade.
19P.

E

,p.

u

.

ANTENNAS & ACCESSORIES
1P. JFD-Descriptive and promotional literature plus sales aids for new TransisTennas; also complete set of specifications for outdoor and indoor TV antennas and accessories, including exact -

-S

h e e t s
38P. EVERSOLE INDUSTRIES
describing and listing prices on DeSod
desoldering tools for removing and

39P.

replacing parts on printed -circuit boards.
S462 describing line
of pocket tools for electronics servicing.

XCELITE-Folder

Essential service data at your fingertips...
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OF AMERICA

RADIO

CORPORATION

RCA TECHNICAL PUBLICATIONS HELP YOU DO YOUR JOB

FASTER, BETTER, AND MORE PROFITABLY
How many times each day do you have to refer to electronic
technical literature in order to do your job properly?
Of all major electronics manufacturers, RCA provides you with
one of the most comprehensive, authoritative libraries of technical service literature in your industry... all designed to put service
facts you need at your fingertips. This literature is as important
to your job as your soldering gun.
RCA Receiving Tube Manual (RC -21) Essential data and basing
diagrams for over 1000 receiving tubes. Treats tube theory,
applications, circuits.
RCA Receiving Tube and Picture Tube Catalog (1275K) Classification, application, and characteristics charts and basing diagrams for over 1050 entertainment receiving and picture tubes.
TV Servicing (TVS-1030) Fully -illustrated, easy -to-follow guide
to help you locate and diagnose TV troubles.
TV Servicing, Supplement 1 (TVS-1031) Problems encountered
in servicing hard -to-service sets.

Loose-leaf guide to help you recognize and repair color TV troubles. Illustrated, diagrammed,
easy -to-follow.
RCA Triple Pindex (PINDEX 109) Lets you look at base diagrams
of three different receiving tubes simultaneously.
RCA Interchangeability Directory of Foreign vs. Domestic Receiving Tubes (10E -197A) Shows which U.S. receiving tubes to
use to replace those hard -to -get foreign types.
RCA Service News Keeps you up to date on RCA's new products
and promotions.
...And much more, including RCA technical data bulletins, technical booklets and interchangeability directories on batteries,
technical aids to more effective use of test equipment, etc. All are
available from your Authorized RCA Electron Tube Distributor.
Stop in to see him this week.
RCA Color TV Pict -O -Guide

RCA ELECTRON TUBE DIVISION, HARRISON, N.

THE MOST TRUSTED NAME IN ELECTRONICS

J.

7
Z

NEW MICROFUSE
THE PIGTAIL VARIETY
(278000) SERIES

THE SUB-MINIATURE FUSE
HOLDER (No. 281001)

