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look to this sign of assurance!

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

through 1959. Includes replacements for many TV TU N ER D I STR I B UTOR
tuners not produced by Standard.
He handles our 48-hour Factory Guaranteed .

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

See This Authorized Distributor Today

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

2085 N. HAWTHORNE AVENUE, MELROSE PARK, ILLINOIS
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Fleetwood Chassis 1010

Designed by Conrac for custom in-
stallations, this 23”, 110° chassis uses
either a 23AVP4 or 23CP4 picture tube
with bonded safety shield. The front
panel is mounted to the chassis, forming
a one-piece unit. Weli-marked on-off-
volume, contrast, and brightness controls
are mounted to. the right of the CRT
along with the channel selector and “do-
it-yourself” fine tuning adjustment. Be-
low the tube, the nameplate is a hinged
door covering practically all the other
adjustments. The nine controls mounted
in this panel are well marked for easy
identification. The only control that might
make you wonder what function it serves
is the three-position definition switch,
which varies the response of the first
video IF stage.

The extremely neat, 20-tube, hand-
wired chassis has a very straightforward
layout. The only adjustment located on
the rear apron is for horizontal linearity.
However, clearly-labeled horizontal drive
and frequency adjustments protrude from
the top of the chassis. The rear apron
serves as the mounting for two unusual
features of this chassis — a speaker
terminal board for connecting either 3-4
ohm or 16-ohm speakers, and a detec-
tor-output jack to permit feeding the
audio to a separate amplifier.

Vertical sweep and power-supply cir-
cuits occupy the back part of the chassis.
B+ is supplied by a husky 5V3 which is
protected by a circuit breaker. Sweep cir-
cuits are protected by a 2/10-amp, type-
N fuse.

Immediately in front of the cage are
the horizontal sweep and audio output
circuits. (The latter uses an FL84 tube.)
The horizontal-frequency adjustment is
also located in this area.

The row of input traps and IF adjust-
ments mark the beginning of the three-
stage video IF strip. The final stage uses
a 6AMS, which also serves as the video
detector. A 6EB8 video output tube com-
pletes the video chain, which is located
in the left front corner of the chassis.
Two rather rare 6GM6’s, which have
high-transconductance and remote-cutoff
characteristics, fill the first and second
IF spots. If you get caught without one
when you’re out on a call, you can use
a 6EW6 to “get by” until you obtain the
correct type.

February, 1961/PF REPORTER 1



o . PREVIEWS of new set
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Olympic Model 17TU9S
Chassis KU

Price leader for the 1961 Olympic line
1s this 17", 90° portable table model
equipped with a 17BJP4 picture tube.
Operational controls for off-on-volume,
contrast, and channel selection are top-
mounted, while the brightness, horizontal
hold, and vertical hold controls are along
the right side. The front panel comes off
after removing the retaining screws from
the bottom, providing access to the CRT
and safety glass for cleaning purposes.

The 13-tube, series-filament chassis is
conventionally wired and follows a fami-
liar vertical chassis layout. Height, verti-
cal linearity, horizontal frequency, and
horizontal drive controls constituie tue
setup adjustments. Focus can be varied
by means of a strap on the base of the
picture tube; it should be connected be-
tween pins 6 and 1 or 6 and 10, which-
ever gives the best focus. Only three bolts
need be removed to free the chassis —
the rear handle bolt and two at the
bottom. At first glance, it looks as though
the yoke leads are soldered in place, but
a special slip-together terminal board is
used to provide a plug-in connection.

If you’re called on to correct a sync
problem, don’t overlook the 5BS; it serves
not only as the first video IF, but also as
the sync separator. Also, after checking
tubes, don’t forget to put the tube shields
back in place. The captive tube shields
and the metal plate near the volume con-
trol stress the importance of this meas-
ure.

The area immediately above the high-
voltage cage is occupied by the sound
detector, audio output, and horizontal
multivibrator circuits. The unshielded
coil is in the horizontal frequency cir-
cuit, while the one with a shield is the
audio-detector quadrature coil. Special
terminal connections on the audio output
transformer make it possible to slip the
speaker leads off if disassembly is neces-
sary.

The lower left-hand corner of the chas-
sis is occupied by the deflection and
power-supply circuits. A 12BH7 serves
both sections of a combined vertical mul-
tivibrator and output circuit. A pair of
silicon rectifiers are used in a conven-
tional half-wave, voltage-doubler circuit.
These are protected by a 10-ohm, 2.5-
amp, plug-in fusible resistor.

2 PF REPORTER/February, 1961
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v .PREVIEWS of new sets

RCA Victor
Model 211CDR936U
Chassis CTC10

RCA’s 1961 color TV line has been
expanded to include 48 models using this
basic chassis. Although there are eight
chassis variations, the major differences
are in the tuners used. All models are
equipped with a removable safety glass to
permit cleaning. Two different mountings
hold the glass in place. In one a conven-
tional trim strip is held in place by wood
screws; the other uses a pry-out metal
strip along the top edge which, when re-
moved, exposes a sliding retainer. As in
previous chassis, the height and verti-
cal linearity adjustments are accessible
through the hollow shafts of the tone and
contrast controls.

The CTC10 is a refined version of
earlier chassis. A combination of printed
and hand wiring is used, although there
is one less printed board than in previous
models due to the vertical circuit becom-
ing a part of the conventional wiring.
One of the more noticeable differences
is in the number of tube shields you’ll

1 - . ’ find — only the third video IF and the
CLIP-IN [ E . & . Sepe video amplifier are equipped with shields

FUSE ; NI 1 in this chassis. Several circuits have been
A t L. revised, some new ones have been de-

: ‘WB‘ RECTIFIERS) & (] veloped, and there’s been quite a shuffle

‘ LRl 5 : in the tube lineup. However, the new

S A RS high-transconductance 6GM6 pentode in

L A ) the second IF stage is the only stranger.

Two of the circuit revisions to bear in
mind when called upon to service this
chassis is the addition of a dual-diode
AFC detector ahead of the synchroguide
system, and the use of a 6DT6A in a
noise-inverter and keyed-AGC circuit.

A new approach to grey-scale adjust-
ments centers around the added service-
normal switch and kine bias control. Dur-
ing the adjustments, the switch is set to
the service position. Since this collapses
the vertical sweep, an improperly-set
switch could prove to be the source of
an unwarranted service call. If the
customer’s description of the trouble in-
dicates loss of vertical deflection, suggest
that he check the position of this switch.
You may save him the cost of a call.

Filament, B+, and sweep circuits are
fused in the same way as earlier versions.
However, the pigtail ¥%-amp sweep fuse
has been replaced by a clip-in type, mak-
ing it easier to change.

A new circuit that replaces the focus-
control potentiometer with a variable in-
ductance has been developed. Opposing
pulses are fed to the cathode circuit of
the 1V2 focus rectifier; this varies its con-
duction and provides about 1 KV change
in the focusing voltage.

February, 1961/PF REPORTER 3
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Zenith Model F3368M
Chassis 16F28Q

Twenty-one models of Zenith’s “next
to the top” series for '61 use the 16F28
chassis or one of its variations. All are
equipped with a 23" picture tube featur-
ing a bonded safety shield with a special
anti-reflection treatment. This “Q” ver-
sion employs the Space Command 400
remote control and power tuning system
that permits remote operation of off-on-
volume, muting, and bidirectional chan-
nel selection. The operational controls
are grouped to the right of the picture
tube, while a control-panel door below
the CRT provides access to the remain-
ing customer controls and many of the
setup adjustments.

The 16-tube, conventionally-wired, 92°
chassis has the AGC and buzz controls
mounted on the rear apron. An access
hole permits adjustment of the quadra-
ture coil below the chassis. A pair of
anti-pincushion magnets are used to as-
sure good horizontal linearity. The pro-
gramming cams of the power tuning unit
should be rotated to the tangent position
for channel skipping and to the perpen-
dicular position for desired channels.

A new 3DG4 tube appears in the low-
voltage rectifier circuit; however, the
socket is also wired to accommodate a
5V3. Because the supply is designed to
use either tube, the transformer has
special taps for the plate and filament
windings. B+ is protected by a 7/10-
amp, type-N fuse, and the 6.3-volt fila-
ment supply is protected by a 1v2” length
of #24 wire.

A metallic sleeve, used to control the
width, is held in place on the CRT neck
by tape. Due to the low Eg2 rating of
the 23ATP4, two spark gaps are in-
cluded in the picture tube circuitry. The
one shown in the photo is connected be-
tween G1 and ground to prevent heater
damage in the event of arcing within the
tube. The G2 spark gap is a part of the
chassis wiring and protects the acceler-
ating anode in the event that excessive
blanking signal is fed from the vertical
multivibrator.

Although two matching pairs of
woofers and electrostatic tweeter speak-
ers are used for the output, they are in
parallel and not used for stereo. Speaker
phasing is therefore a necessity. In order
to maintain the proper phasing connec-
tions, the speakers are coded with a paint
dot and the connecting wires carry an
identifying stripe. A speaker-connection
diagram is glued to the side of the high-
voltage cage to identify the many con-
nections of the speaker terminal board.

4 PF REPORTER/February, 1961
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VIDEO SPEED SERVICING &I I

See PHOTOFACT Set 494, Folder 2

Mfr: Packard-Bell Chassis No. 98D8
Card No: PB 98DS8-1

Section Affected: Sound.

Symptoms: No sound. All voltages check OK.

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

What To Do: Replace C60 (.0047 mid).

AUDIO OUTPUT
@) 6VeGT

Mfr: Packard-Bell Chassis No. 98D8
Card No: PB 98DS8-2
Section Affected: Sound.

Symptoms: Buzz in sound. Incorrect voltage
on pin 6 of V10A.

Cause: Defective ratio-detector stabilizing ca-

FROM
2nd
SOUND
IF

RATIO DET

TO REMOTE CONTROL =

acitor.
p 33000 T 1200 min SOCKET
What To Do: Replace C3 (5 mfd—50V). by -
FEEDBACK
(!)' FROM VERT
Mfr: Packard-Bell Chassis No. 98D8 nu{ - LI
: 30 001
. M T VERT MULT
Card No: PB 98D8-3 \ b | BéCXB
3K
Section Affected: Raster. 5[5V :
. ‘ FROM =35V 1§ o {{» TOVERT
Symptoms: No vertical sweep. Low plate volt- INTEGRATOR Z l T Goreor
age in first section of vertical multivibrator. 1
ST )T o
Cause: Shorted vertical sawtooth-forming ca- Hluts .
pacitor. i HEIGHT
5 VERT HOLD L 5 meg
What To Do: Replace C72 (.033 mfd; .047 in 3meg CIBEARIN 2.7 meg 470K
early production). BB Ly 1
640V
260v B0OST
PF REPORTER for February 1961, Vol. 11 No. 2, TF REPORTER is published monthly by Howard W. Sams & Co., Inc., 2201 E. 46th St., Indianapolis 6,

Indian;a. Second-class postage paid at Indianapolis, Indiana. 1, 2 & 3 year subscription prices: U.S.A., its possessions, and Canada: $4.00, $7.00, $9.00. All other
countries: $5.00, $9.00, $12.00. Current single issues 35c each; back issues $0c each.
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I LS TA vIDEO SPEED SERVICING

N See PHOTOFACT Set 494, Folder 2
g
i
0
[
3 —— veer PTURE TUBE
= I S — 3y SEL:‘&?EG”C” Mfr: Packard-Bell Chassis No. 98D8
i ot " yiDE0 OUTPUT Card No: PB 98D8-4
n N (B)s6CX8 e
g:) Section Affected: Pix.
FROM 5=
6 o y Symptoms: Brightness always at maximum.
o 25 Positive voltage at grid of picture tube.
220K
E 1 Cause: Shorted or leaky coupling capacitor be-
2 CONTRAST tween video output tube and picture tube.
wn
- What To Do: Replace C36 (.1 mfd).
FROM Mfr: Packard-Bell Chassis No. 98D8
VIDEO
T Card No: PB 98D8-5
mmf
Section Affected: Sync.
ok Symptoms: Loss of both horizontal and verti-
Y 210K cal sync.
Cause: Defective coupling capacitor at grid ol
sync separator.
What To Do: Replace C66 (10000 mmf).
Mfr: Packard-Bell Chassis No. 98D8
@Z’ZEX,&E;A Card No: PB 98DS8-6
FRom W g[-2v Section Affected: Pix.
e 1 Symptoms: Intermittent smearing of picture.
10 mmf
. R Cause: Open series peaking coil in video de-
10 AUTO tector circuit.
IIOO(: NOISE INV BK
mmi CONTROL o o
L2 e T What To Do: Resolder pigtails of L12, or re-
s place coil.
130v 1
TO CATH OF -l
NOISE INV TUBE ¥ -

6 PF REPORTER/February, 1961

- www americanradiohistorv com



D e e e e e > S . e S - T —— . S T — — — " — — > — — ——— — . ——— —— —— — . ——— — " — —— — ———— — —— - —— —— —— —————— — —

VIDEO SPEED  SERVICIN

See PHOTOFACT Set 487, Folder 2

Mfr: Westinghouse Chassis No. V-2378
Card No: WE 2378-1
Section Affected: Raster.

Symptoms: Left side of screen dark and right
side bright; picture and sound both present.

Cause: Defective electrolytic filter capacitor.

What To Do: Replace C2 (four-secticn unit:
100-30-10-40 mfd at 350-350-350-25V).

HORIZ MULT
@ 6CG7

——
l | HORIZ § 56K
iy 8K g FREQ CHECK WAV EFORM
M AT 7875 CPS

FOR SAWTOOTH

@C\ji 10 mfd S }SVOO“ )
oy 00— *238%
LV RECT
@A 'L 100 4700
1 mid W

240V
SOURCE
(LT

Mfr. Westinghouse Chassis No. V-2378
Card No: WE 2378-2
Section Affected: Raster.

Symptoms: No raster. Loss of bias voltage on
pin 5 of VI12.

Cause: Open coupling capacitor between hori-
zontal multivibrator and output stages.

What To Do: Replace C65 (10000 mmf).

HORIZ QUTPUT
(1) 120Q6A

HORIZ MULT
(e 6CG7

HORIZ AFC
f 10000 ST

@C \j:l o FEEDBACK TO
1w

260V

Mfr: Westinghouse Chassis No. v-2378

Card No: WE 2378-3

Section Affected: Pix and sound (in models
with switch-type tuner).

Symptoms: No sound; no picture; raster okay.
Little or no plate voltage on pin 5 of 6EAS
RF amplifier.

Cause: Shorted capacitor in high-band coup-
ling circuit, causing open B+ dropping re-
sistor.

What To Do: Replace C10 (68 mmf) and R4
(680 ohms—1W).

HIGH BAND
COUPLING

59 mmf 10 MIXER

v Vo
1000
4K T
VA == B+
:L 6809
) w

February, 1961/PF REPORTER
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l L2 VIDEO SPEED SERVICING

See PHOTOFACT Set 487, Folder 2

20V
P-p
Sy FROM SYNC

SEP

TO HORIZ
. N MuLT
i it 3 |
! 1
i % |
==t L 880K 1 3%
i A4 i e “T~ mmf
| ]
iCATH" 2{ ; %J "(""_f‘ |
| 4 = 1
1/ caH | Sax !
i 680 L
/ ] '—~
A ss0k S ™MT 300
/ 5 mmf
{

D) 10K

1
1
(
|
! HOR1Z
L

See PHOTOFACT Set 487, Folder 2

Mfr: Westinghouse Chassis No. V-2378
Card No: WE 2378-4

Section Affected: Raster.

Symptoms: Drive lines and “S” curve in raster.

Cause: Leakage in horizontal AFC component
combination.

What To Do: Replace K4 (Westinghouse part
number 219V028HO03).

4 FROM
| oMt
VERT
RETRACE
BLANKING
IUUO‘O
0027 o o7 o
it —w——] b
J_ VERT MULT YOKE
N VERT QUTPUT
(p6Fve =
2{30v
[—40vi - ot [0]34
\ 1 o
: ‘! '3 o 15
5
]
= 1 \d 10V S| GRN
it \ BLUE =
It
2 meg \.\
VERT -] X
HOLD %:] . 2400
W ;OP V
T0 VERT P
— 300,
LINEARITY

Mfr: Westinghouse
Card No: WE 2378-5

Section Affected: Raster.

Chassis No. V-2378

Symptoms: Poor height and linearity, or un-
stable vertical hold.

Cause: Open resistor in feedback circuit of
vertical multivibrator.

What To Do: Replace R59 (22K—1W).

FROM

VERT

QUTPUT 4 8 6 | =l

TRANS 3 s
(

95V .047
P T
30"
260v FROM HOR1Z OUTPUT TRANS

PF REPORTER/February, 1961

Mfr: Westinghouse Chassis No. V-2378
Card No: WE 2378-6

Section Affected: Raster.

Symptoms: Vertical shrinkage.

Cause: Change in value of thermistor on yoke
assembly.

What To Do: Replace R69 (8 ohms cold, 1
ohm hot).
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Previews of New Sets
Fleetwood Chassis 1010,

Olympic Model 17TU?5 {Chassis KU),
RCA Model 211CDR936U (Chassis CTC10),
Zenith Model F3368M (Chassis 16F28Q).

Video Speed Servicing
Service Hints on Packard-Bell Chassis 98D8 and
Westinghouse Chassis V-2378.

Letters to the Editor
You Can Fix Small Radios

The first rule to remember is, ''Keep your ears open.”

Let the Customer Have Your Way
Dollars and Sense—Take good care of him,
for he’s your sole means of support.

Operation Vertical (Part 2)

You con handle any kind of combination
multivibrator-output circuit If you thoroughly
understand sync, [Inearity, and feedback circuits.

Snowed Under by an RCA KCS568C
Across the Bench—An old 21-Incher took the
"full treatment’’ for video pox.

Wanted: Pix—Must Be Steady

Quicker Servicing—How to find out if a
’sync trouble’ is really in the sync section
—and, if so, how to pinpoint It.

Antenna Installation News
Extral Read all about itl Million-dollar market

exists in new and replacement antennas!
Servicing Electronic
Photoflash Equipment

Flash guns are simple to repair, but look out
for charged capacitors.

The Electronic Scanner
A Survey of Upgrading Courses

Advanced technical tralning prepares you for
lucrative new opportunities in electronics.

Notes on Test Equipment

Lab reports on the Mercury Model 400
VOM-Capacity Tester, RCA Model WA-44C Audio
Generator, and Superior Model 88 Transistor Radio Tester.

The Troubleshooter

Service-Keyed Advertising Program
Product Report

Free Catalog and Literature Service
Monthly Index

ABOUT THE COVER

The sky’s the limit . . . that's what we
found in our investigation of the business
potential existing in the antenna
installation field. You'll get an idea of
how much potential from this month’s
"Antenna Installation News,’” which
begins on page 37. Although names and
places are fictitious, the material itself

is based on fact.
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Two outstanding products by the HIDDEN who plan for your future:

\ SPRAGUE

WORLD'S LARGEST

.05 MFD.210%
J soovoc

BLACK BEAUTY®

molded tubular

‘ ORANGE DROP®
- dipped tubular

{

| |
TWO GREAT TUBULARS ... TAKE YOUR CHOICE!

(+ 10% Capacitance Tolerance is standard at no extra cost)

Sprague Difilm Capacitors can’t be beat! Dual-dielectric construction
combines the best features of both Mylar® polyester film and special
capacitor tissue. And for additional reliability, Difilm capacitors are
impregnated with Sprague’s HCX®, a solid impregnant which produces a
rock-hard capacitor section—there’s no wax to drip, no oil to leak!

BLACK BEAUTY Molded Tubulars are actually low-cost versions of the
famous Sprague high-reliability capacitors used in modern military
missiles. They’re engineered to withstand 105°C (221°F) temperatures
... even in the most humid climates! And their tough, molded phenolic
cases can’t be damaged in handling or soldering.

ORANGE DROP Dipped Tubulars are the perfect replacement for radial-
lead capacitors now used by leading manufacturers of TV sets. Leads
are crimped for neat mounting on printed wiring boards. Extremely
small in size, they’ll fit anywhere, work anywhere. And they’re double-
dipped in epoxy resin for extra protection against moisture.

The ""Hidden 500 are Sprague’'s 500 experienced researchers who staff the
largest research organization in the electronic component industry
and who back up the efforts of some 7,000 Sprague employees working in 14
manufacturing operations—four at North Adams, Mass.; Bennington and Barre,
Vt.; Concord and Nashua, N. H,; Lansing, N. C.; Grafton, Wis.; Visalia, Calif.; two
at Ponce, Puerto Rico; and Milan, Italy.

THE MARK OF RELIABILITY

CAPACITOR MANUFACTURER

February, 1961/PF REPORTER 11
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TVL TWIST-LOK®
CAPACITORS

he toughest

These ’lytics take on the .
give maxi-

TV and radio duty,

TVA ATOM®
CAPACITORS

Atom tubulars are service favor-
ites because they fit anywhere,
work anywhere. They’re the only
small size 85 C (185 F) capaci-
tors in ratings up to 450 WVDC.
They have low leakage current,

mum trouble-free service, without

HUMMM! They are dependable
at extremely high and low tem-
peratures. Cathodes are e{ched
to meet the needs of high ripple
currents, high surge voltages.

long shelf life, and withstand |
high ripple currents, high surge
voltages.

to Cause

r i i
Dtermirren, Circujes

VL VERTI-LYTIC*
CAPACITORS

These single-ended molded tu-
bulars are the ideal replacement
for units of this type found on
printed wiring boards.

Keyed terminals assure fast man-
ual mounting and correct polar-
ity. Resin end fill protects against

drying of electrolyte or entrance
of external moisture.

EVERY ’LYTIC
YOU NEED...

_LOK®
CL PRINT-LO
. CAPACITORS

ed circuit version of

use today.
ing adapters t©
add extra

cuit ‘lytics 17
makeshift mount r
damage capacitor ©
height . - - #©
resistanc

" SPRAGUE

possibility of high THE MARK OF RELIABILITY

e CO ntacts.

WORLD'S LARGEST CAPACITOR MANUFACTURER
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Make your profit picture -

“BRIGHT AND WIDE”

HSYUVANIA § ANIA

N UBR 3 N OUEA

with Sylvania 6DQ6A and 6BQ6GTA

New improvements provide long
life, high output, excellent high
voltage cutoff.

Tube performance and life can mean
the difference between a bright and
dismal profit picture. Let’s look at
some of the proved-in-the-set
Sylvania features:

Plate current capabilities have been
increased. Plate to screen current ratio
has been improved. A special screen-
grid coating provides excellent heat
dissipation eliminating interelement
shorts without causing cathode
“poisoning” —a major cause of short
tube life. Tests for voltage break-
down, heater and tube life add up to
extra quality assurance. The famous
Sylvania ““Automount” construction
is used for the 6DQ6A.
Result: Sylvania 6BQ6GTA and
6DO6A
e Deliver the horizontal output
essential to full picture width.
o Increase picture tube light output.
e Offer extra-long life in TV set.
Here's a servicing plus: tapered pins
provide easy insertion in hard-to-get-
at sockets.
Make your servicing profits brighter
. right now. Specify Sylvania
6BQ6GTA and 6DQ6A on your next
tube order.
Electronic Tubes Division, Sylvania
Electric Products Inc., Dept. 412,
1740 Broadway, New York 19, N. Y.

SYLVANIA

Sussidery or GENERAL TELEPHONE 8 FLECTRONICS &)

www americanradiohistorv com
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PRODUCTS
FOR
MODERN
LIVING

PLUG-IN TYPE
PORTABLE

INVERTERS

MODELS
6-RMF (6 volts) 60 to 80

A.C. HOUSEHOLD ELECTRICITY

Anywhere m your own cor! i,,a"sD'EEE.Ep';‘pingETweight 12
Operates Standard A.C. bs. N
e Record Players PRICE $33.00

12T-RME (12 volts) 90 to

125 watts. Shipping weright

121bs. DEALER NET
$33.00

*Additional Models Available

@“A"Battery
« ELIMINATOR

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

eDictating Machines
eSmall Radios
eElectric Shavers

eHeating Pads, etc. PRICE
In your own car or boat!

operation and extreme long
lite and reliability.

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

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

DEALER NET PRICE $66.95

oY, e

By every test ATR Auto
Radio Vibrators are best!
. and feature Ceramic

Stack Spacers, Instant Start-
ng, Large Overslzed Tungsten \ I.
Contacts, Perforated Reed,
plus Highest Precision Con
struction and Workmanship and
Quiet Operatlon'

There is an ATR VIBRATOR for
every make of car! i

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!
o e oe---
There is a trim Dlate
kit for YOUR CAR

Vibrator-Operated
with Tone Control

ATR KARADIO , _ .1s
ideal for small import
cars or compact
Amerncan cars! Unit
ts completely self-contained—extremely compact! Pow
erful 8-tube performance provides remarkable freedom
from engine, static, and road noises. The ATR
Customized Karadio comes complete with speaker and
ready to install. Can be mounted in-dash or under-dash
—wherever space permits! No polarity problem. Neutral
Gray-Tan, baked enamel finish. Overall size, 7% deep,
4° high, and 6" wide. Shipping weight, radio set, 7 lbs
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 NO PRINTED

CIRCUITRY

M!!egwam

Volume. and Sensiti

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

xtra-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 tn
high over-ali. Shipping weight 10% ibs
Model TR-1279—12 Afor 12V Dealer Net Price $41.96
Model TR-1279— 6A.for 6V Dealer Net Price $41.96

SEE YOUR ELECTROMIC PARTS DISTRABUTOR
WHITE FACTORY FOR FREE LITERATURE . ..

American Tecevision £ Rapo Co,
Duality Froauwcts Sisee I'FET
BAINT FAUL |, MIRMEFDTA U, 5 &,

l
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Dear Editor:

Please send me a copy of the 1959 Sub-
ject Reference Index to PF REPORTER,
and also one for 1960 up to the start of the
monthly card index (September issue). 1
think putting the index on a card in each
issue is the best idea you have had yet.
Thanks for this service.

PorRTER H. MANN
South Bend, Ind.

Dear Editor:

Congratulations on your Subject Refer-
ence Index card in the back of the maga-
zine. At one time when this subject was
being discussed, 1 was going to suggest a
card-file index; but, like most thoughts,
this one came and went without anything
being done. I also thought a similar 3 x 5
card for the “Previews of New Sets”
would make a handy quick reference when
a new set comes into the shop.

DaviD A. LABER
Laber’s Radio and TV Service
Port Huron, Mich.

Dear Editor:

I have all your PF REPORTERS except
the first six since its inception, and would
like to have the 1957, 1958, 1959, and
1960 Subject Reference Indexes. If I may
offer a suggestion, could you list your
Troubleshooter and other articles by model
as well as make and trouble? This would
save a considerable amount of time when
looking up these subjects.

EpwaRrD R. DzEDA
Dzeda TV Service
Niles, Chio

Dear Editor:

I am very much amused at the fellows
who are trying to change the nature of
your magazine. As for me, 1 like it fine as
is. I read everything—including the ads.

I wonder if the fellows who like to
change things could tell me how to change
the polarity of a Ford radio Model
OMF207906 so 1 can install it in a 1960
Ford.

Thanks for everything, and keep up the
good work.

OrRMAN CooK
Cook’s Radio & TV Service
Bushton, II1.

Your Ford radio needn’t be changed
any more than our magazine. Polarity
doesn’t matter, since a non-synchronous
vibrator is used. Just add a voltage-drop-
ping resistor to cut the DC supply down
to the required 6.3 volts—Ed.

www americanradiohistorv com

Dear Editor:

I have been a subscriber to your maga-
zine from its inception many years ago
and have received a great deal of benefit
therefrom. I still remember being attracted
to the tuner article in your January, 1951
issue, and have either purchased or sub-
scribed to every issue since then. So the
10-year index in your January, 1961 issue
was indeed a welcome addition.

Max L. LEvy

Braddock Electronics
Alexandria, Va.

Our index compiler, who hasn’t vet re-
covered from the ordeal, thanks vou one
and all —Ed.

Dear Editor:

Much has been said about unfair com-
petition from part-timers, but how could
they possibly compete with full-timers who
use ads like these?

T.V. SERVICE CALLS

Tt $2.50

Fixed in your home & Save! sz'so

23 HOUR SERVICE

CALL =mmm—— A
For $1.00 plus the price of GUARANTEED

parts | wil:‘ come to your T.¥V. RADIO and
h o check your set —
gttt "Hone tee
our home - Save
y?ur: Cme —Cal me at é"“—s
I
FAST 24 HOUR
GUARANTEED T v SERVICE
SERVICE . Y Open Sundays
PICTURE TUBES

21-INCH $17.95
[ S

SANTA FE SPRINGS

While they are not typical of the TV
service advertisements around here, a sin-
gle $1.00 service call ad does more to
undermine the service industry than all the
part-timers in the area.

The trouble with TV servicemen is that
they are either good technicians or good
businessmen—but rarely both.

W. G. EDWARDS

Norwalk, Calif.

At the prices shown, these guys must he
using monkeys for servicemen and
paying them off in bananas!—Ed.

Dear Editor:

Attached is a letter I had made up to
send to customers that fail to pick up
their sets when they promised. 1 thought
that some of my fellow technicians would
like to know how 1 solved the problem.

WALTER A. KOEHLER

“SPACE” Economy Radio & TV Service
Houghton Lake 12, Mich.

Dear Customer:

Our policy here at “"Space”
give the best, fastest, possible service always.
That is why, at ‘’Space,” set will be
ready for delivery or pickup with a minimum

has been to

your



FIRST CHOICE WITH SERVICE TECHNICIANS . . . EVERYWHERE!

MINIATURIZED

DIPPED MYLAR™-PAPER
CAPACITOR

* Dupont Reg. Trademark

don’t accept

substitutes
or
imitations!

OPERATES AT 125°C.
WITHOUT DERATING

* STANDARD TOLERANCE

+10% OVER 54,000,000
MISSILE RELIABILITY SOLD IN LESS
SROOMOP’I:.ETEI.Y MOISTURE THAN 2 YEARS

UP TO 50% SMALLER IS PROOF POSITIVE
THAN OTHER TYPES OF THE UNIVERSAL
ACCEPTANCE OF
ELMENCO dp
DIPPED MYLAR-PAPER
CAPACITORS

f Available at every REPUTABLE Now being used in millions of
distributor throughout the country! . .
X television sets, radios, phono

graphs, electronic circuitry and
Anco . . military applications
electronics inc.

Community Drive, Great Neck, New York e Branches: Dallas 7, Los Angeles 35

ASK FOR ELMENCO

Write for Catalog dp 110.
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how often
could you
have used...

Clamps lightly
or tightly .. for

ients or minut

slim, serrate:

2 Medels: No. 43H corved nose and Mo. 42H
straight — Ask your distributor to show
you Neelite Seizers today.

®

XCELITE, INC. + ORCHARD PARK, N. V.
Canada: Charles W. Pointon, Ltd., Toronto, Ont.
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Letters
(Continued from page 14)

amount of delay, so that you may continue to
enjoy your favorite programs.

However, this kind of service requires that
we stock heavily on all popular components
and tubes. This also requires a larger than
normal investment of ready cash for fast turn-
over. Now, if we were operating in a large
city, close to the major distributors, this would
not be necessary because of daily deliveries
by these people. But, here at Houghton Lake,
our distributors call only once a week, so you
can see the need for a large cash outlay for
parts and tubes.

Therefore, it has been our policy not to keep
sets stored for more than thirty days after the
set owner has been notified that his set has
been repaired and serviced and ready for de-
livery or pickup.

We operate a rather small business with lim-
ited storage facilities which are always in
need; also, we need to realize the cash invest-
ment we have in your set so we can continue
this kind of service to our customers.

Please consider this letter a friendly re-
minder that your set is ready for delivery or
pickup.

May we expect a call from you regarding
your set?

Where did we get the impression that
servicemen are usually hounded by cus-
tomers wanting delivery of their sets?
Thanks, Walter, on behalf of other readers
whose shops have turned into storage
warehouses.—Ed.

Dear Editor:

I have read letters from several of
your readers concerning a method of fil-
ing the sheets for “Video Speed Servic-
ing” and “Previews of New Sets.”

I place the “Video Speed” sheets with
the appropriate PHotoFacT Folder. For
the “Previews” data, 1 merely write the
month and year in which the write-up
can be found on the front of the folder.
This way 1 have no trouble finding
either coverage.

H. V. WILLIAMS
Radio-TV Lab
San Angelo, Tex.

Which leaves no doubt about the brand
of cigarettes you smoke, H. V.—FEd.

Dear Editor:

You have done much for the service
business in the past, so we are coming to
you with this problem, hoping it will come
to the attention of the right people.

The recent avalanche of new tube types
is absurd. We don’t wish to convey the
impression that we are against progress, or
anything of the sort, but we are against
the recent trend of television manufactur-
ers to confuse and complicate matters of
inventory, service, etc. We cite a few rea-
sons why:

1. The country is short of competent
servicemen. But is it possible for a man to
go into this business nowadays without a
small fortune? If the present situation goes
unchecked, it will be almost impossible.

2. Not discounting the possibility of a

WwWWW americanradiohistorv com

national crisis—how well could manufac-
turers continue to supply tubes to repair
the sets they had sold?

3. Pity the poor distributors. They will
soon need a warchouse to stock tubes
alone!

Lately, it seems that a new tube is
likely to be worse than the one it replaces.
One example among the many: We all re-
member the 6J6 that RCA used for years.
How often did it need replacing? Then
look at the 6CQ8 of the last few years.
Whew! That tube will do things a 6J6
never thought of doing.

We have two tube caddies now. When
the day comes that we need three, we're
quitting!

PauL BEGIN

EVERETT TUTTEROW
Tutterow’s TV and Radio Service
New Bedford, Mass.

“Why So Many Tube Types?” is a puz-
zling and complex question, and it has
been so for at least five years—even
though the service industry has made its
feelings plain on the subject. Youw'll be
interested in Bud Tomer’s detailed discus-
sion of this problem in his recent Howard
W. Sams book, “Getting the Most Out of
Vacuum Tubes.”—Ed.

Dear Editor:

I'd appreciate it very much if you
would be so kind as to give me any in-
formation you may have in regard to
installing a new picture tube in an RCA
Model 21T177 (Chassis KCS68C). The
present tube is a metal 21 AP4, and I wish
to convert the set to use an aluminized
glass tube.

WiILLIAM FRISINO
Nanuet, N. Y.

The whole story of metal-to-glass CRT
conversion is told on pages 18 and 19 of
the May, 1958 issue.—Ed.

Dear Editor:

Maybe my eyes are going bad, but 1
think that the picture on your December
cover is reversed. Am I right or wrong?

GEORGE N. Dakis
Pittsburgh, Pa.

Your eyes are too good, George. Reflec-
tions in the plate-glass window made it
necessary to take the picture at a specific
angle, so we flopped the negative to get
the effect we wanted.—FEd.

Dear Editor:

While rereading the October issue, |
saw a letter asking for information on
delay lines and their uses in industrial
electronics. 1 will second the motion; any
material on industrial electronics is help-
ful. I have your book, Servicing Industrial
Electronics, which is also a help.

ROBERT VAN DUSEN
Rockford, Il

Okay, we’ll not delay in making the
delay-line assignment. Others who want a
copy of the “Industrial” book may use the
special subscription form on page 72 of
this issue.—Ed.



GENERAL ELECTRIC TAKES
THE CONFUSION OUT OF TH]
CAPACITOR BUSINESS!

S
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New G-E Capacitor line includes Tubulars, Twist-Prong
and Miniature Electrolytic and Paper-Mylar® types
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General Electric’s new line of Service- Designed Capaci-
tors slashes from 1,200 to just 295 the total number of
types necessary to make all aluminum electrolytic capaci-
tor replacements! In fact, you will be able to meet 70% of
your replacement needs with just 20 types!

General Electric, long a leading manufacturer of original
equipment capacitors, has cut the number of types needed
for replacement by eliminating the needless duplication
and overlapping of many present ratings. Through its new
extended -range concept, similar to the one servicemen
are already using in replacing rectifiers, G-E has taken
the confusion out of making capacitor replacements!

Whether you stock capacitors yourself or order them as
needed from your distributor, you will be able to simplify
your purchasing and increase your profits on every capaci-
tor replacement you make-—because General Electric
capacitors are Service - Designed with you in mind!




®

LY L REPLACES
upto 450V

NEW G-E SERVICE-DESIGNED CAPACITORS

1. CUT NUMBER OF TYPES BY 759! You can meet
all your needs with fewer types because every G-E capaci-
tor meets not just one, but a range of capacitance and
voltage requirements. One G-E capacitor rated ‘“50-60 mfd
up to 450V,” for example, will replace any capacitor rated
50, 55 or 60 mfd at any voltage up to and including 450V.

2. MEET MOST NEEDS WITH SMALL STOCK! For the
first time it’s possible to meet most replacement needs
with a small number of units. The 14 tubular types in this
Stock-Saver Kit, for example, will meet 9 out of 10 tubu-
lar electrolytic replacement needs! And you can buy this
kit now from your G-E capacitor distributor at a greatly
reduced introductory price!

3. LAST LONGER ON SHELF AND IN SERVICE! Because
all G-E Alumalytic R capacitors are made with 99.99%
pure aluminum foil, their lower -leakage currents reduce

the chances that you'll ever get a “dud” from your dis-
tributor! G-E leadership in advanced-design capacitors
for critical military applications brings you unmatched
quality.

4. FREE 100%,-COMPLETE REPLACEMENT GUIDE! The
most complete catalog and replacement guide ever pub-
lished shows you in a flash which G-E capacitor replaces
any capacitor used in any radio or TV set in the past ten
years! For your free copy, see your G-E capacitor distribu-
tor or write General Electric Company, Electronic Com-
ponents Division, Owensboro, Kentucky.

Progress [s Ovr Most Important Product

GENERAL @D ELECTRIC
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World’s first Electronic TV Antenna..

| Here is the
Poweriron’s Power Secret —

Built-in signal intensifier
amplifies the signal at the point
of interception, produces

up to 9 times more gain!

s

Pat. No. U.S. 2,700, 05; 2,%5%,289 ¢ Canada 548,635

NOW AN ANTENNA WITH 5-9 TIMES
MORE GAIN v v antenna ever mave

thousands of old-style antennas, will give new life to old TV sets, will build
new profits for TV Service Technicians.

wWwWw americanradiohistorv com
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POWERTRON AMPLIFIES TV SIGNALS AT THE POINT OF INTERCEPTION

Now Winegard engineers have designed a new high
gain, all-channel yagi antenna incorporating a low
noise, high gain RF amplifier in one integral unit!
Because the input circuit of this amplifier exactly
matches the characteristics of the new “Tapered T”
driven elements to which it is directly coupled, every
last particle of signal is amplified. The resulis are
amazing.

We call this new electronic antenna the POWERTRON.
The Powertron amplifier uses the frame grid 6DJ8
dual triode (12,500 MHOS) transconductance, in a
radical new RF circuit, that allows this one tube to
amplify all signals in the VHF TV band, 54 to 216 MC,
with a gain of 5 times (14 DB). This gain is added to
the gain of the antenna which is a high gain yagi de-
sign, quite superior to other all channel antennas.

The Powertron power supply lowers 117 VAC
to a safe 24 volts which is fed up the lead-in
to the Powertron antenna. Completely fused,
- the power supply is made shock-proof by an
~ AC isolation transformer.

Imagine what this super-powerful electronic antenna
can do! Weak signals become strong and clear—dim
pictures bright and contrasty. Old-style tuners pull in
snow-free pictures better than 1961 models on ordinary
antennas.

You can do many things with this new antenna that are
impossible with any other. You can drive up to 6 TV
sets in deep fringe, 10 TV sets in normal areas without
an additional amplifier. You can put TV outlets in
every room of the house and all sets will have better
pictures than any single set with a regular antenna.

NEw TELETRONS, 100! NON-ELECTRONIC, BUT 26%
TO 484% MORE POWER INCREASE THAN COLOR'CEPTOR
Similar to the Powertron, but without the RF ampli-
fier, Teletron embodies the same new WINEGARD
“TAPERED T” DRIVEN ELEMENTS for proven
performance superior to any other non-electronic TV
antenna. Teletron is gold anodized, has the same fine
quality construction and mechanical features as the
Powertron.

3 Gold Anodized Teletron Models —

Teletron Model T4, 14 elements, $34.95 list.
Teletron Model T-4X, 21 elements, $51.90 list.
Super Teletron Model ST-4X, 30 elements, $64.95 list.

Because of its extreme sensitivity, Powertron can be
installed lower than other antennas. For instance,
where 40-ft. masts are normally used, a Powertron
can usually be installed at 25 ft., yet give better
results!

Where desirable, the Powertron can be remoted up to
1/ of a mile and still deliver a perfect signal.

In large distribution systems (motels, apartments,
etc.), Powertron makes the perfect antenna to use
in conjunction with Winegard’s 4-tube A-400 or 7-tube
A-700 distribution amplifiers.

For critical color, Powertron’s extremely linear fre-
quency response makes it the ideal antenna for your
“color” installations.

To sum it up, Powertron makes weak
TV pictures good, and good TV pic-
tures even better. It works equally well
for color or black and white reception.
It is the world’s first all channel
(VHF) electronic TV antenna, and is
a tremendous step forward in the

:f‘//’/ s search for improved TV reception.
. 3 Gold Anodized Powertron Models —
P-44X

Powertron Model P-44, 14 elements
$74.95 list,

Powertron with Power Pack Model
P-44X, 21 elements, $91.90 list.

Super Powertron Model SP-44X, 30
elements. $104.95 list.

COMPARISON OF POWERTRON AND TELETRON
MODELS TO WINEGARD COLOR'CEPTOR

Chart shows Gain and Power Increase over Color'Ceptor (CL-4) Antenna

WINEGARD POWERTRON
e

DB Gain Power Increase Voltage Gain
Model Over CL-4 Over CL-4 Over CL-4
P-44  Powertron 14 DB 25.1 Times (2500%) 5.01 Times
P-44X Powertron 15.8 DB 38.4 Times (3800%) 6.20 Times
o with Pack_ o
SP-44X Super 19.1 DB 81 Times (8100%) 9.0 Times
Powertron I
T-4 Teletron 1.0 DB 1.26 Times (26%) 1.12 Times
T-4X Teletron 2.8D8 | 1.9 Times (90%) 1.38 Times
with Pack | | |
ST-4X Super 6.1 D8 4.84 Times (484%) 2.2 Times
Teletron

GET IN ON THE POWERTRON — TELETRON PROFIT BANDWAGON!

Be first in your area to offer the superb Powertron
performance to your customers. Take advantage of
many new sales aids now available through your
Winegard distributor . . . and watch for sales-making

consumer ads in Em

www americanradiohistorv com




PHILCO
Industry Firsts

Just Plug in and Play!

Philco

Built-In Aerials
Revolutionized the
Radio and TV Industry

In 1949, Philco introduced the first built-in aerial for
television. Overnight, it took the aerial off the roof
and the roof off of TV sales, and came just 10 years
after Philco’s famous built-in aerial for radio. These
developments opened up vast new markets, with
increased profit opportunities for you. Similarly, the
proven reliability of Philco parts, tubes and acces-
sories protects your profits, and builds good will.

For all your servicing needs, look to PHILCO
THE FIRST NAME IN ELECTRONICS . .. THE LAST WORD IN QU ALITY

SEE YOUR PHILCO DISTRIBUTOR
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DON'T MISS THESE

with your purchases of quality-first

PHILCO

% r

\ | DELUXE
INDOOR ANTENNA

Philco 3-section telescaping an-
tenna on non-tilting base. Every
antenna you get on this bonus
offer means extra profits for you.
Part No. 426-0014.

FREE

with your purchase
of just

15 PHILCO TUBES

$350 NET VALUE
TRACE KIT

Revolutionary Philco develop-
ment simplifies transistor radio
servicing— pinpoints faults in 3
easy steps. Kit includes 9 panels
for current Philco models.

FREE

with your purchase
of just =

\

PHILCO
TUBES

LIMITED TIME ONLY

P N ...

receiving tubes

DELUXE
ROTARY
SWITCH
ANTENNA

A real Philco profit-

maker for you! 3 brass

elements; 6-position
switch. Non-tipping,
heavy, cast iron base.
Part No. 426-0019.

FREE

with your purchase
of just

25 PHILCO TUBES

PHILCO *7950 . ...
TUBE TESTER

Philco Model 9200.
Checksemission, leakage,
and continuity. Includes
10-position selector for
checking all tube types,
pin straightener, and
handy roll chart. Made
in U.S.A.

with your
purchase
of just
500
PHILCO TUBES

SEE YOUR pH I LCO® DISTRIBUTOR

www americanradiohistorv com
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Last month we outlined an effec-
tive method of servicing the com-
bined wvertical multivibrator-output
circuit (CVC), based on a thorough
understanding of circuit operation.
In particular, we dealt with the
version having sync pulses fed to
the grid of the first stage, and the
linearity control in the cathode cir-
cuit of the output stage. Now let’s
turn our attention to some varia-
tions in CVC design and see how
these atfect servicing.

Plate-Fed Sync

A more popular but less under-
stood type of CVC which has been
around for a long time is shown in
Fig. 1. It is easily identified by the
connection which feeds a negative-
going sync pulse to the plate of the
discharge stage. (Note C42 and W2
in Fig. 1.) This application of the
sync signal makes the circuit seem
more ‘“‘different” than it really is,
and many servicemen aren’t sure
about the exact effect of the pulses
on circuit operation. Actually, the
job of the sync pulse is the same as
in last month’s circuit—i.e., keying
the discharge tube V8 into con-
duction. Once this is realized, the
puzzle falls together with amazing
ease.

To be sure, a negative pulse ap-
plied to the plate of V8 isn't going
to key it into conduction. and even
though the pulse is also coupled
through C43 to the grid of V12, it
isn’t strong enough to drive V12
into cutoff. However, it can work
indirectly. Since the output tube is
conducting when the sync pulse ar-
rives, this stage amplifies and inverts
the pulse. The resulting positive
sync signal is fed back to the grid
of V8 to key it into conduction.

Note that the feedback circuit
across the top of Fig. | is more com-
plex than would be necessary for
simple coupling of the pulses. The
extra components are primarily for
eliminating horizontal - sweep inter-
ference. Since the yoke is coupled
directly to the autotransformer in
the vertical output circuit, there’s a
definite possibility that yoke cross-
talk will reach the multivibrator and
interfere with its operation. There-
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OPERATION

Broaden your knowledge of sync-coupling,

in combined multivibrator-output systems .

fore, the pi-filter network consisting
of C45, R73, and C46 is added to
the feedback circuit to remove stray
horizontal signals. A peaking cir-
cuit (C47 and R70) provides a
more positive triggering action at
the grid of V8.

The bias on V8 is regulated by
adjusting the cathode voltage. An
unusual feature is the use of two
potentiometers in series —one an
operating control, the other a serv-
ice adjustment. Two factors deter-
mine the cathode bias: Voltage
drop produced by cathode current
through the controls, and voltage-
divider action of the controls in
series with R74 and R75 across the
boost-voltage source. The grid cir-
cuit is returned to B+ through a
high resistance (R72) to help V8
maintain correct bias.

One unusual feature of the output
stage in Fig. 1 is the double-tapped
autotransformer. In the winding be-
low the B4 feed point (red lead),
a signal inversion takes place, and
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a negative blanking pulse is ob-
tained for the grid of the CRT.

Series Hold and Linearity

A more recent type of vertical
circuit, rapidly growing in popular-
ity, uses fixed bias (or a grounded
cathode) in the output stage. The
vertical hold and linearity controls
are then connected in series as
shown in Fig. 2. This Westinghouse
circuit also happens to use an in-
coming sync signal of negative po-
larity; however, it is coupled to the
grid of the output stage. rather than
the plate of the discharge stage, to
prevent attenuation by pulse divi-
sion through C54 and C55. An
amplified positive sync pulse ap-
pears at the plate of the output
stage and is fed back as previously
described.

The RC timing network controll-
ing the frequency of the multivibra-
tor consists of C52, the hold and
linearity controls, and R62. A por-
tion of the negative voltage de-
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Fig. 1. Zenith Chassis 21K20 has a negative sync-pulse input to the CVC.
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linearity, and feedback circuits

systems ... by Joe A. Groves

veloped at the grid of the discharge
stage is tapped off by the movable
arm of the linearity control, provid-
ing a variable bias for the output-
stage grid. In addition, the voltage
drop across cathode resistor R66
provides fixed bias.

The discharge circuit between the
two stages is a little unusual in that
C54 has both discharge and coupling
functions. (The “sawtooth-forming
capacitor” in this set is actually a
rather complex series-parallel net-
work comprising C54, C55, CS5e,
C57, and C1.) The resistors in this
circuit are R60, the height control,
and R61—the latter two forming a
voltage divider across the boost sup-
ply. Although R66 is in series with
the discharge network, it is bypassed
by CI; thus, the drive signal does
not have the usual trapezoidal
shape, but is a nearly pure sawtooth
signal (W1).

The output-transformer and yoke
circuit is conventional, with an
added modern feature—a thermis-
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tor connected between the yoke
windings. This temperature-compen-
sating component maintains proper
height and linearity as the set warms
up. It seldom causes trouble; how-
ever, if your picture is the wrong
size and the output stage is function-
ing properly, don’t overlook the
possibility of a bad thermistor.

Remember the suggestions we
made last month about twirling
controls to localize the cause for
collapsed vertical sweep? More
specifically, if the output stage is
working normally, a twist of the
linearity control should make the
raster line bounce slightly. Unfortu-
nately, the circuit of Fig. 2 presents
an exception to this rule. The line
won’t bounce unless the multivibra-
tor, coupling and output circuits are
all working. However, this circuit
will respond to the height-control
twist test; the raster line will bounce
if the discharge network, coupling
circuit, and output stage are in
normal condition.

MUTE:-. LoW CAPACITANCE FRODT RETLARED
0 CESCEME WAVITORMS We, W3, ARD W

Fig. 2. Hold and linearity controls are in series in Westinghouse V-2389.
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Some servicemen prefer injecting
an AC signal from the filament cir-
cuit to trace the inoperative section.
This is easily accomplished by con-
necting one end of a .05-mfd ca-
pacitor to a 6.3-volt AC source, and
probing the circuit with the loose
end of the capacitor.

Sync-Signal Check

In tracing the cause of off-fre-
quency operation in a CVC, nega-
tive-going sync-input signals can be
checked by the same methods as
positive-going signals, as described
in Part 1 of this article. However, in
the type of circuit shown in Figs. 1
and 2, the incoming sync pulse isn’t
the working pulse, and it's prefer-
able to see what shape it’s in by the
time it reaches the grid of the dis-
charge tube. If you can pull this
tube without disabling the output
stage, interrupting the input-signal
path, or breaking a series heater
string, you can view the sync-pulse
waveform by itself. Otherwise, you'd
be better advised to throw the re-
ceiver out of vertical sync and view
the pulses superimposed on the
multivibrator-feedback waveform.

Fig. 3 is an intentional double ex-
posure showing this combined wave-
form as it appears at two different
settings of the scope’s vertical gain
control. (The observation point is
the grid of V7 in Fig. 2.) The hold
control was adjusted to roll the
blanking bar about three-fourths of
the way down the screen. The sync
puise appears as only a tiny pip on
the 365-volt grid signal, although
vertical expansion of the scope trace
(and recalibration) discloses that
the sync pulse has an amplitude of
22 volts.

Assuming that you find no defect
in the sync-pulse signal, let's see
what else you can do to determine
the reason for off-frequency opera-
tion. (For sync-affected vertical
troubles, refer to “Quicker Servic-
ing” in this issue.) Since the con-
duction of the discharge tube is of
prime importance in determining
operating frequency, this is the
stage you should consider first.

Grid-Cathode Circuit

In any triode stage supplied with
adequate plate voltage, the grid-
cathode bias relationship controls

« Please turn to page 74
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ACROSS THE BENCH
by Sta

A recent TV repair — which
started out as a routine call for a
new customer — turned out to be
quite a “snow job.” The initial
trouble, no raster, was cured by
replacement of the 1B3GT high-
voltage rectifier. When I looked at
the picture, however, it seemed to
be more snowy than it should have
been for the area. When I asked
the customer about this, she said,
“Yes, I’ve noticed those little flecks,
but didn’t think much about it.
Lately, though, they seemed to be
getting worse.”

Judging from the nine-year age
of the receiver, I knew the trouble
could range from a defect in the
keyed AGC circuit to moderate
changes in tuner-component values.
I immediately checked the action
of the AGC control and tried new
tubes in the AGC keyer, AGC
clamper, RF amplifier, and IF am-
plifier stages. Noting a slight im-
provement, I checked the old tubes
in the emission-type tube checker
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BY AN RCA KCS68C

I use on home calls. Emission on
one side of the 6BQ7 RF amplifier
was definitely low, and some inter-
element leakage showed up in the
6CB6 AGC tube. Still, I felt the
basic trouble hadn’t been cured,
since the pictures for the two weak-
er stations in the area were a bit
flecky — a condition that would
prove most annoying once the cus-
tomer had seated herself for an
evening’s entertainment. [ carefully
explained the situation to her and
asked that I be permitted to take
the receiver out for complete re-
pairs. When she was assured the
fault would not clear of its own
accord, she consented.

The Thinker

Knowing that a couple of pretty
good men had already worked on
this set, I decided to give it the
full treatment — beginning with a
little study and thought. In look-
ing over the circuit diagram for

Fig. 1. A defective resistor in KCS68C AGC circuit ""helped’’ make the snow.
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this particular RCA, I found that
the cascode tuner fed into a four-
stage IF system—plenty of stages
to provide a snow-free picture.

The AGC circuitry caught my
eye. This receiver used one of the
early keyed AGC systems that dif-
fers greatly from those found in
modern sets. (See Fig. 1.) Instead
of the usual video signal being at
the control grid of V8, a .1-mfd
capacitor (C60) assured that the
only voltage at this point would be
pure DC. How, then, was the con-
duction of V8 going to vary in ac-
cordance with the strength of the
incoming signal? The AGC control
provided adjustment of the “fixed
bias” of the stage, but wait—it’s in
the cathode circuit of the two sync
separators! That’s where the vari-
able bias comes from. The video
signal regulates the bias of the sep-
arators, and any change in signal
level is reflected in a corresponding
change in current through V14.
Since the left-hand triode of this
stage serves as a cathode follower,
any change in the current through
R92 and R100 would change the
DC voltage at the grid of the AGC
keyer stage.

With this knowledge, I began to
realize that all the, waveforms and
DC voltages of these stages had to
be correct for proper AGC action.
Then the real complexity of the
problem came to light. All these
signals, and some of the DC volt-
ages, develop from the video signal
which, in turn, is supplied by the
RF and IF stages, the latter being
controlled by AGC action!

Rescued with Bias

I decided to verify the wave-



forms first. With a low-capacitance
probe connected to my DC oscillo-
scope, I looked at the waveforms as-
sociated with the circuits of Fig. 1.
The composite video signal was a
little shy of the amplitude indicated
on the schematic, but this didn’t
seem to affect the sync waveforms.
AGC potentiometer R4 had fair
range and good control over the
input voltage to the AGC keyer,
and the spikes at the plate of V8
were slightly higher than the 300
volts indicated. Another glance at
the picture convinced me that the
snowy condition still persisted.

Firing up a transistorized var-
jable bias supply I'd purchased re-
cently, I connected the positive lead
to chassis and the negative lead
first to the plate of the AGC ampli-
fier, and then to the junction of
R37 and R38. In both instances,
an increase in negative voltage
caused both picture and sound to
cut out. Remembering that the
problem seemed to be lack of sig-
nal, I reversed the bias supply leads
and connected them to the same
points. This sent the 1F and RF
amplifiers into saturation, com-
pressing the sync pulses and dis-
torting and blanking out the pic-
ture. Now, even with my well-
thought-out approach, this puzzle
began to assume slightly larger
proportions. “One more try with
bias voltage,” I thought, “and then
we’ll go for the tuner.” Connecting
the positive lead to the AGC line—
but this time at the junction of R23
and R24—1I was happy to see that
with just a little positive voltage,
the snowy symptom disappeared.

My problem, it seemed, was
solved. But where was the
(s)thinker? I hauled out my VOM
and measured the resistance across
(C32. There was nothing unusual.
Next, [ disconnected R22 from the
370-volt line and measured across
it. The reading on the ohms scale
was well over five megohms. “Now
we’re getting somewhere,” 1
thought, as I soldered in a new re-
sistor. When 1 turned on the set
and looked at the picture, however,
I wasn’t so sure. The flecks didn’t
seem to be as prominent, but I still
wasn’t convinced that this set
couldn’t do better. A quick check
of the voltage on the RF AGC line
showed it to be okay—now what?
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Fig. 2. A complete check of the antenna input circuit solved the problem.

The Tuner?

If any further improvement
could be gained, I felt the tuner
held the answer. My VOM was

handy, so I chucked a couple of
socket adapters in the tuner and
measured voltages around the RF
stages. These checked out almost
precisely as shown on the sche-
matic, indicating that perhaps the
tuner didn’t hold the key to the
solution after all. But I still had
one more ace up my sleeve.
Voltage measurements couldn’t
provide a true picture of dynamic
operation, so [ sought out the
tuner-alignment information from
the service data, hooked up my
sweep-marker generator, -and
checked the over-all response curve
of the tuner on several channels.
While the waveshapes looked okay,
and the carrier-signal markers were
positioned correctly, 1 had to use al-
most all the generator output to
push a signal through. And al-
though the sensitivity of this older
tuner couldn't compare with those
used today, it seemed as though
it should do somewhat better. As
long as the equipment was all fired
up, it wouldn’t take long to make
a stage-by-stage response check.
With the sweep generator al-

I-i‘i

Fig. 3. Normal indication when 70-mc
signal is fed to antenna input socket.
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ready connected across the antenna
input terminals, and the scope con-
nected to point D (Fig. 2), 1
checked the response of the input
circuit. As you'll note from the
schematic, the antenna input can
be hooked up for a 300-ohm bal-
anced or a 72-ohm unbalanced in-
put. Having already used up most
of my thinking power by this time,
I didn’t pay much attention to this
point until a little later—but just
in case you encounter a receiver
with this type of input circuit, you
may avoid a “snow job” by check-
ing the matching-network connec-
tions. It was my good fortune to
discover — before giving up and
returning this particular set — that
it was hooked- up for a 72-ohm in-
put! Once this was changed to 300
ohms, the last of the snow melted
away.

Before reaching this point, how-
ever, my explorations took me
through a thorough analysis of the
tuner. This included a complete
signal-tracing procedure and a com-
ponent-by -component comparison
of part values with those shown in
my service literature, as well as a
check for circuit modifications. Try
as I might, | just couldn’t find the

« Please turn 1o page 76

Fig. 4. Tracing through the antenna in-
put circuit provided these waveforms.
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YOU CAN FIX -

Walking into a friend’s shop the
other day, I found him engaged in
what is becoming one of his favor-
ite pastimes—cussing a small radio.
I watched him blunder around
until I could stand it no longer, and
dragged him away for a cup of
coffee and some helpful conversa-
tion.

“You know something,” he
griped, “I'd rather fix half a dozen
TV sets than one radio. Why do
those things give me so much
trouble?

“Do you want information or
conversation?” [ asked.

“Go ahead. I can take it.”

“You haven’t any technique,” I
replied—and that applies to most
of us. The youngsters arriving on
the scene during the last few years
have taken radio for granted and
have devoted all their attention to
TV. Many old-timers have likewise
been so engrossed with the intri-
cacies of the “look™ business that
they have neglected the “listen”
field. And yet, the difference be-
tween finding troubles quickly and
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Fig. 1. Check points in the B+ sys-
tem of a typical small superhet radio.
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blundering around blindly is pri-
marily technique.

A radio will almost tell you
what’s wrong with it, if you will
listen. Let’s assume you’re work-
ing on a standard 4- or S-tube
superhet. We'll take it for granted
that you have eliminated tubes,
which even a housewife can replace.
As in any troubleshooting tech-
nique, the first step is to ana-
lyze the symptoms. Radio troubles
usually fall into one of three cate-
gories.

1. Dead. No sound of any kind,
not even hum,

2. Alive, but no voice or music.

3. Weak and distorted sound.

There are two kinds of “dead.”
One is caused by lack of signal at
the speaker voice coil; the other
is a result of no B4.

When absolutely no signal reach-
es the voice coil, it’s usually the
result of one of two things—either
the voice coil or the output trans-
former is open. To find out which,
you can scratch the voice-coil ter-
minals with a probe from an ohm-
meter set on a low scale. Or, you
can use a flashlight battery. If the
speaker sounds when -the flashlight
terminals are connected across the
coils, it is okay. If not, it is open.

To find out about the trans-
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SMALL RADIOS

by Harold Davis

former, measure the voltage at the
plate lead (invariably a blue lead).
Then measure the voltage at the
red lead, which goes to B-+. Volt-
age on the red lead but not on the
blue means the transformer is open.

Lack of B+ is almost always
caused by a defective rectifier tube;
if the set uses a dry rectifier, there
will usually be some voltage. The
TV man has not only neglected
keeping up to date on radios, but
also has neglected his radio tube
stock—so half the time he doesn’t
have the ones he needs. If a tube
is not available, connect a small
rectifier in parallel with the tube,
from plate to cathode, but be sure
the 4 terminal goes to the cathode.
If the trouble is being caused by a
bad tube, you’ll know it in a mat-
ter of seconds. The filaments must
be intact, of course, so if a 35Z5
is being used, and its filament is
open, you can put a 25L6 in the
socket temporarily to complete the
circuit. Incidentally, if you ever run
across a set with two 25L6s and
no 3575, look under the chassis to
see if someone has heard about this
trick ahead of you.

Although helpful, it’s not really
necessary to have a schematic dia-
gram when checking voltages on a
standard tube-type radio. Once you
find a place to check from, you’re
on easy street. And the best place to
check from is B-minus—easily iden-
tified as the black wire on the filter
capacitor, or as the can of metal
electrolytics. Connect the negative
lead of the voltmeter to this point,
and touch the positive lead to the
points shown in Fig. 1. First, check
the red and blue wires coming from

* Please turn to page 72
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Have you ever ...

Ask your distributor

for the substitution box
with 20 big power resistors . . . The “Big 20" S E N ‘ O R E

ALL PARTS MADE

w \ 5 You can’t smell em,
‘ 05 you can’t hear em, you
v can’t see the open spot,

but you can restore circuit to
normal fast with the BIG 20

'\*

W -

BIG POWER RESISTORS

E S 2 AT YOUR FINGERTIPS FOR

E LLy 0 ON THE SPOT SUBSTITUTION
For all resistors up to 20 watts from 2.5 ohms to 15,000 ohms.
Covers all values that you encounter in Radio, Hi-Fi and TV circuitry.

® Started to replace a B plus dropping *‘'sandohm’’ resistor to find that you couldn’t determine the value because your
ohmmeter reads infinity and the resistor value is not stamped on the side? The Big 20 will help you determine the
value to replace.

@ Started to replace a 2- or 4-watt carbon dropping or horizontal output screen resistor so burned that you couldn’t
read the color code? The Big 20 will help you.

@ Wanted to lower B plus slightly on call back TV sets but couldn’t determine the value of the power resistor to use?
Just insert Big 20 and substitute values until you have the desired voltage.

@ Wanted to shunt the focus coil to get an old set to focus or tried to determine the value of a burned out 4-watt focus
pot? It’s a breeze with Big 20.

@ Substituted a resistor or fuse resistor before finding the actual trouble and wound up blowing it out again? The Big
20 is husky enough to withstand up to 20 warts for normal testing time.

@ Shorted a fuse resistor with a screwdriver instead of another resistor and blown out a silicon rectifier? You should
have used the Big 20.

@ For these examples and hundreds of others, we're sure you can use the Big 20. $ 75
(Less than the cost of twenty 20-watt resistors.) Model PRIT1 Dealer Net ONLY ] 2

IN AMERICA ADDISON 2, ILLINOIS
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Most of us are unwilling to
admit that as human beings
we’re basically a selfish lot. We
start learning ‘“‘peaceful coexistence”
from the time we throw our first
temper tantrum as an infant and
wind up with a warm posterior.
We learn of the rights of others—
often the hard way—and are taught
that it’s better to give than to re-
ceive. However, our own personal
desires, gains, and well-being con-
tinue to influence many of our de-
cisions and actions. While most of
us reach a point of maturity where
we respect the opinions, rights, and
privileges of others, we retain an
inborn desire to look out for our-
selves and those who are very close
to us. How successful we are in
attaining our objectives depends as
much on how we get along with
people as it does on our technical
proficiencies. So, because we want
to be liked and admired, we develop
an ability to get along with and
show an interest in others.

For those of us in the electronics
servicing business, it's imperative
that we realize our own motivations
in relations with the consuming
public — whether we’re ‘‘the hired
help™ or the *“*boss man.”

But what about a customer’s
motivation? For example, think of
some of the questions in a con-
sumer’s mind when faced with the
necessity of their selecting a service

EDITOR'S NOTE: The customer situa-
tion in this article is adapted from a sec-
tion of the new Howard W. Sams publi-
cation, "Satisfying Customers for Profit,”
an FElectronic Industries Association proj-
ect.
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company. “Are they honest? Com-
petent? Can [ depend on them?”
“Do they really know what they’re
doing? Are they making a sucker
out of me? Have | been selected
as their special meal ticket? Is my
set a lemon? Should I have bought
brand Y instead of brand Z?” You
see—the customer is thinking of his
well-being, too.

Most of us realize the importance
of developing and maintaining good
customer relations in reaching our
own goals. Understanding the cus-
tomer’s desires thus provides the
groundwork for determining our
own actions whenever one of these
knotty customer situations arise.

Keeping in mind that “your way”
means retaining your customer as a
contributor to your financial well-
being, it becomes obvious that
sometimes it’s going to take some
delicate handling to “let the custo-
mer have your way.” Take for ex-
ample, the case of Suspicious Sam.

The first time you encounter
Sam Snyder is during a call at his
home to fix a “no light” complaint.
He lets you in, points out the TV,
and breathes down your neck to
observe your every move. Removing
the back takes only a minute; you
plug in the cheater cord and wait.
Meanwhile, you ask Mr. Snyder
what happened when the set failed.
For a response you get, “Young
man, if I knew that, you wouldn’t
be here.” Earlier suspicions prove
correct—you’re walking on eggs.

As the audio comes on, you don’t
hear the horizontal - frequency
“sing” and you can’t draw an arc
from the IB3 plate cap. Pulling

the plug, you reach for the fuse; it’s
a slow-blow type, and you immedi-
ately see that it’s shot. Slipping in
a replacement, you try again. Same
deal—audio, but no sing and no
arc. A quick check tells you the fuse
is gone again.

As the troubleshooting continues,
you refer to a schematic. Sam
erupts, “Why don’t you do your
studying at home? Don’t you know
how to fix it, or are you just run-
ning up my bill?” Inside, you do
a slow burn. Those words dig deep.

Forcing a smile, and remember-
ing you're there to “let the custo-
mer have your way,” you take
special care in controlling your
voice as you answer. “I'm sorry to
hear you say that, Mr. Snyder, be-
cause it means you must have had
a bitter experience with someone
else. However, we pride ourselves
on our honesty and competency.
This schematic gives me specific in-
formation about your set so I can
do the job faster and save you
money. If you like, I'll give you
the names of some of our customers
who live in this area, and you can
call them to see what kind of a
recommendation they give before
I continue my work. Then, if you'd
rather, I'll reassemble your set and
there’ll be no charge.”

It takes a lot of self-control not
to tell such a customer what he can
do with his set. But if you remem-
ber your “selfishness.,” and think
of the lost business such action will
mean, you’ll retain your pride and
gain business by using truth and
reason to “let the customer have
your way.” A
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QUICKER
SERVICING

Fig. 1.

Normal composite video sig-
nal at control grid of sync separator.

To be technically correct, sync
problems must be defined as those
troubles originating from a mal-
function in a stage specifically de-
signed either to separate sync in-
formation from the composite video
signal, or to amplify sync informa-
tion before or after separation.

Stability problems are often iden-
tified as sync trouble when the
fault is in some stage completely
foreign to the sync circuits. As a
result, much time is wasted in
checking circuits that are function-
ing properly. This pitfall can be
avoided by making three simple
tests.

The first test is to check the
waveform at the control grid of the
sync separator. It should appear as
shown in Fig. 1. You may find a
slight amount of compression if you
use a direct scope probe — that’s
normal. If there’s excessive com-
pression, however, or if hum mod-
ulation is present, look ahead of

(A) Horizontal—scope set at 7875 cps.

Fig. 2. Normal sync output signals
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Wanted:

Pix-must be steady

this point for trouble and forget
the sync stages.

If the sync-input signal is OK, the
next test is to determine whether
the trouble is in the sync or the
sweep stages. Disable the horizon-
tal AFC, as well as the vertical
oscillator circuit, so the sync out-
put signals can be viewed in their
“raw” state. Fig. 2 shows the nor-
mal waveforms you should obtain.
If these are OK, forget the sync
circuits completely and look for
trouble in the sweep circuits. If
the waveforms are distorted, you
can be sure you have sync-circuit
trouble, and can begin tracing it
to the source.

The sync separator is normally
the first, and often the only, stage
in a sync circuit. Occasionally, you
may find a stage of preamplification
similar to a video amplifier without
peaking coils; if so, you'll probably
find the sync portions of the signal
accentuated by a peaking circuit
consisting of a capacitor and re-
sistor connected in parallel in the
take-off path.

Normally, you can spot the sync-
separator circuit rather easily. Most
of the newer sets use a 'BUS8 tube
as an AGC keyer and sync sepa-
rator. It’s easy to tell which half
is which by looking at pins 6 and
9—the two signal-grid connections.
The grid of the separator will have
a high-value resistor connected to

|
|
a

(B) Vertical—scope set at 30 cps.

to horizontal and vertical circuits.

www americanradiohistorv com

it; 2.2 meg is the most popular
size, but it may range from 1 meg
to 6.8 meg.

This high-value resistor and the
input coupling capacitor form the
grid-leak circuit; bias on the tube
is thus determined by the level of
the incoming signal. With no signal
applied, tube conduction is maxi-
mum. This normally drops the
plate voltage to some very low
value. With a signal at the grid,
the bias builds up to a negative DC
value approximately equal to 75%
of the peak-to-peak level of the
incoming signal. A check of the
input waveform and an interpreta-
tion of the DC bias completes the
third test. If these aren’t up to par,
youre on the track of the sync
problem.

In tracking down a specific com-
ponent defect, it’s often best to
check sync-circuit voltages with no
signal applied. Under this condi-
tion, the tubes are at maximum
conduction and voltage discrepan-
cies are more meaningful. With a
signal applied, it’s difficult to tell
just what the various voltages should
be, or whether discrepancies are
due to signal distortions or circuit
defects.

Voltage checks will lead you to
leaky or shorted capacitors, and to
resistors that have changed value.
In the popular "BUS circuit, you'll
want to check the bias voltages be-
tween the noise-control grid (pin
7) and cathode (pin 1), as well as
the bias between the signal-control
grid and cathode. Incorrect volt-
ages in either bias network indi-
cate that the stage is not capable
of properly separating the sync and
video portions of the signal.

I’s important to remember that
screen voltage affects the output
signal as much as plate voltage.



NEWSENCO‘R ETJ'\_a.rLs.l_asiaJL

Analyze Every Transistor Circuit
Trouble in Minutes!

TEST ALL TRANSISTORS |
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Transistors are tested in-circuit with a néw unique AC GAIN
check and out of c¢rreuit with an accurate DC GAIN and
LEAKAGE check. Set-up chart included for refereneé only.

Now you can...

Test all transistors in-circuit with a new unique AC GAIN check.
1t works every time and without the use of the set-up booklet.
Test all transistors out of circuit with the AC GAIN check or with
a more accurate DC current gain and leakage check.

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

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

Signal trace from speaker to antenna with a special low impedance

Benefit from
these Sencore extras

Lists Japanese equivalents.
Automatically determines NPN or PNP.

Mirror in detachable cover to reflect opposite
side of printed board.
Special clip to fit between batteries for cur-
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rent check.
¢ Transi-probe for making in-circuit transistor
checks.
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and trouble shooting cracked boards.
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save hours servicing

transistor circuits.
Only 49.50, see it at
your distributor.”
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THIS LAMP LIGHTS
and MAGNIFIES!

o Saves EVES! [ ® Saves TIME!
ke

MODEL
MF 100

$32.50

Less Tube

U.S. Patent

. ; No. 2,665,870
e

MAGNIFLEX

THIS AMAZING Acme Magniflex lights and
magnifies parts, wires, schematics, diagrams,
etc. ... saves money, fatigue, eyestrain. The
shielded 22-watt circline fluorescent tube
throws light on jobs...not in your eyes.

LOOK AT ALL THESE FEATURES: Optically
ground, 5” diameter crown glass lens is
double convex, has 13” focal length and
power of 3 diopters. Lamp can be screwed or
clamped to table or desk. Precision engi-
neered for many years of trouble-free service.
Equipped with G.E. ballast and cord set. U.L.
approved. No distortion. No shadows. Avail-
able in brown or grey.

Versatile
FLUORESCENT
DESK LAMP $28.50
Less Tube
save your sight . .. Jl"-" MODEL
buy an ACME LITE! "/, 33G

<

Features famous FEATHER TOUCH CONTROL
for stay-put positioning. Precision engineered.
Two lite power. Can be screwed or clamped.
Standard 45” arm. Has G.E. ballast, sockets
and flamenol cord. Available in Satin Black,
Neutral Brown, Office Grey. -

-

e
FREE CATALOG! PN
WRITE for your free copy of Q —
Acme’s illustrated lamp cata- c‘
A

log, featuring 30 precision | /3
torl ‘//4Cme

engineered models :
LITE PRODUCTS CO., INC.

office, plant and home use.
Congers, New York (Dept. PF-2)
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Therefore, the plate and " screen
voltages should both be checked
very carefully.

Simple clipper-amplifier stages
are sometimes used after a triode
separator to provide cleaner sync.
However, the most common second
stage In sync circuits is a phase
inverter, providing positive sync
signals from its plate and negative
signals from its cathode. Equal por-
tions of the horizontal signal, with
opposite polarities, are taken from
the plate and cathode circuits. These
signals are applied to the horizon-
tal AFC circuit through coupling
capacitors and AFC load resistors
which have a short RC time con-
stant; thus, the signal voltages de-
veloped at the AFC detector are
unaffected by vertical sync pulses.

Vertical sync pulses are normally
taken directly from the plate of the
phase inverter and fed to the ver-
tical oscillator through an integrator
circuit. The RC time constant of
the series resistors and shunting
capacitors is sufficiently long to
filter out horizontal-frequency fluc-
tuations.

Again, as in the sync separator
circuits, the voltmeter can help pin
down leaky and shorted capacitors,
as well as drastic changes in resistor
values. However, the more difficult
problems, causing only minor var-
iations in a sync circuit’s perform-
ance, are more easily pinned down
through the use of a scope, or by
signal substitution. Invariably such
troubles can be traced to capacitors
which have changed value or be-
come open, or to slightly off-value
resistors.

Signal Injection

The growing popularity of sig-
nal-injection testing is understand-

able when you consider its - useful-
ness in providing a quick and easy
check on the ability of one or more
circuits to process a signal. Of
course, the trend toward the use of
printed circuitry, and the influx of
transistor radios, has also stimu-
lated the use of this troubleshooting
technique. However, development
of compact, self-contained, versatile
signal-injection units has probably
been the greatest contributing fac-
tor in popularizing this method of
servicing.

One such unit, the Eby Model
59-01 Signal-Jet, uses two transis-
tors in a free-running multivibrator
circuit powered with a self-con-
tained 3-volt battery. It generates
a signal having a fundamental fre-
quency of slightly over 1000 cycles,
and rich in harmonics. This basic
frequency, being in the audible
range, is useful in tracing any audio
circuit. The harmonics will pass
through AM and FM tuned cir-
cuits; therefore, it is possible to in-
ject test signals at any point in the
signal path of a standard AM or
FM broadcast receiver.

The output level of the Signal-
Jet is continuously variable from 0
to 3 volts peak to peak, thus pro-
viding control of the input-signal
amplitude during troubleshooting,
and for calibration purposes.

MERCURY -

TV TUNERS
ALL TYPES

Q5

2. 90 day warranty

3. U/V combinations $17.95

890 River Avenue
Bronx 52, New York

WwWWW americanradiohistorv com

TV TUNER REPAIR SERVICE
“LARGEST IN THE EAST”

REBUILT or EXCHANGED

Includes parts and labor
(Broken parts extra—at cost)

Same day service on most tuners

Phone CY 39062
CY 39060




for your master antenna system...

IT MAKES GOOD SENSE

Not to waste signal
i high attenuation
coaxial cable.

USE TWIN LEAD

Not to use amplifiers.

USE LOW LOSS
COMPONENTS THROUGHOUT

Whittier, California — The Casa Linda, located in a strong signal
area, has two Wizard systems of 44 outlets each with: excellent
reception and no amplification.
Not to have repeated

costly-maintenance-calls.

USE YOUR TIME FOR
PROFITABLE NEW BUSINESS

Not to spend more than
necessary for quality systems.

USE SAVINGS OF ALMOST
TWO-THIRDS TO INCREASE
YOUR PROFITS

Downey, California — The Tahitian Village, under construction,
has 10 buildings ranging from 14 to 48 units; a total of 200
outlets when completed. Wizard systems are used throughout.

Not to be misled by
high-pressure advertising.

USE A WIZARD SYSTEM
NOW AND PROVE OUR
CLAIMS ARE TRUE

Hundreds of thousands of Wizard master
couplers are in world wide use. A schematic
broch