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Contains 14 \ TUABE :uu"sn
L ube puller
E’é'.'.féﬁi's‘ for 3 that prevents
ever burnt fingers
application and tube breakage.
anp a5 List $9.95 No. 5093 7-Pin Tubes ..List $1.80
. oo i L No. 8106—9-Pin Tubes $1.80

6-C ELECTRONIC
OIL KIT

Complete
assortment of

6 special oils in

vial dispensers.

No. 9400

List $3.50

G-C KLIPZON

CRYSTAL PROD

Completely insulated prop
snaps on and holds.

No. 5638—Red . .. .. List $3.06
No. 5639—Black..... List $3.08

G-C DIAL CABLE

Nylon with fiberglass core
treated to prevent slipping
and stretching.

R,

G-C UNIVERSAL TYPE TEST LEADS
Interchangeable tips and 50° leads.
Complete set of tips.

No. 8463 . List $3.00

G-C SPRA-KLEEN
Spray away radio-TV
control noises.

G-C RADIO-TY
SERVICE CEMENT

For all kinds of repairs.
2-0z. bottle, brush in cap.
No. 30-2 ... List $0.75

6 0z. can.
N Nosees ... List 51.20
N
A=
m____,..un

G-C MASTER vl

PRINTED prl

CIRCUIT KIT

Everything for
printed circuit
repairs, plus
instructions
No. 683

List $13.25

G-C Z-5 SILICONE
COMPOUND
Transfers heat from
transistors to chassis.
prevents damage.

No. 8101. List §2.25

G-C TOP 12 TV ALIGN-
MENT TOOL KIT
Contains 12 basic tools
in plastic fitted

container.
No. 5040 .. .. List $10.95

G-C DE-OX-ID
Efficient electrical contact
cleaner in 6-02. spray can.

G-C TINNERMAN
NUT REMOVER
Removes large or small
Tinnermans with

Electronic Products

No. 19-6.. . List $3.50
!I-
N~
»
' G-C FLEX-SOL
SPRA-CAN
P EXTENSION

h, Fits all spray cans,
puts spray where
you want it

No. 9344 List $1.49

simple twist.
No. 9355 List 51.47
The newest and latest items, as well as those
you need year after year. .. the best you can
find, as well as the most economically priced—
that’s what you get in the big G-C ELECTRONIC
L PRODUCTS line. Your favorite jobber has them.
STAND

The easy way to
make repairs on
all turntable
sizes and types.
No. 5212
List $12.50

Always 1ook for G-C .- . the sign of Good-
Components! F

WRITE T0DAQY!

G-C ZERD MIST
CIRCUIT CODLER
Circuits cooled instantly.
Intermittent components

isolated.
No. 8667 _List $2.17

for your FREE G-C Catalog. Send postcard.

GENERAL CEMENT MFG. CO.

division of G-C Textron Inc.

WIRE STRIPPER
No wire crushing
with this handy
tool. 12 models for
all wire sizes.

No. 766 (Ato N)
List $5.50

Western Plant: Los Angeles 18, Calif.
Main Plant: ROCKFORD, ILLINOIS, U.S.A.

G-C MINIATURE
TUBE PIN
STRAIGHTENERS
Precision-constructed
steel dies in 2 sizes.
No. 5191 (for 7-pin
tubes) List §1.25
No. 8105 (for 9-pin

= tubes) List $1.25
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Hoffman Model M1277
Chassis 335

Pacoima is the trade name for this
new 17” VHF portable, which features
a short neck 110° picture tube. Two
strips of printed wiring are used in the
make-up of the vertically-mounted chas-
sis—one for the sound section and the
other containing the video, AGC, sync,
and vertical-oscillator circuits. Tube
heaters are all in series, and one side
of the AC line is connected to chassis
ground. A 6BJ8 dual-diode/triode is
employed in the horizontal-AFC and
sync phase-inverter stages. The remain-
ing tube types are fairly conventional,
except perhaps the 12DTS output tube
in the vertical circuit. The AGC diode
pointed out in the rear cabinet photo is
a small crystal used to clamp the AGC
voltage for the RF amplifier. Since this
component is found on the printed
board containing the video amplifier
stage, one might conclude that it func-
tions as the video detector; however, the
diode section of a SAMS is actually
used for this purpose.

Powering the chassis are two silicon
rectifiers mounted in polarized clips on
the bottom side of the high-voltage cage.
Connected in a voltage-doubler circuit,
each unit is rated at 500 ma. The sup-
ply is protected by a 7.5-ohm fusible
resistor located on the wiring side of the
chassis directly behind the audio-output
transformer. Chassis removal involves
taking out two bottom bolts and two
screws holding the brackets on the upper
rear of the cabinet. After removing the
interlock panel and disconnecting the
necessary leads, the chassis slips out the
back without the picture tube.

Adjustment of the RF oscillator is ac-
complished by removing the channel-
selector and fine-tuning knobs and tun-
ing each operating channel slug as the
turret is rotated. The front of the tuner
is covered with a fibre insulating board
having a single adjustment hole as
shown. Incidentally, you'll find that the
control panel (mounted on the side of
the cabinet) has long leads and will not
necessarily require removal to work on
the chassis.

To clean the screen on this model,
remove the two Phillips-head screws se-
curing the lower trim-strip under the
front edge of the cabinet, pull the glass
assembly out at the bottom and remove.

April, 1959/PF REPORTER 1



... PREVIEWS of new sets

VHE & B ——— SOUND
== ¥ E x e " DET.
TUNER { T S N
AT
— JUMPER
| PLUG
STEREQ SPEAKER
POWER
TUNING.—F CONNECTIONS
UNIT
Magnavox ' ‘\

Model 2MV-147L
Chassis V30-05AA

The vertical chassis in this console is
powered by a transformer, and mounts
in the center section of the cabinet with
a 21” picture tube. On each side, an 8”
woofer and a 4” tweeter reproduce
sound (four speakers in all), while the
tuner and power-tuning unit mount to
one side as shown. Be careful not to
mistake the AC jumper plug above .the
power transformer for a horizontal-AFC
diode. The jumper, fashioned as a plug-
in dual diode, is merely a connecting
device used in the primary circuit of the
power transformer. If line voltage is
normal, the plug should be placed in the
socket with its “117V” marking on top.
If voltage is higher than normal, the
“127V” marking should be up.

You’ll find vertical-linearity, height,
and horizontal-frequency adjustments
near the bottom of the chassis pan be-
tween the high-voltage cage and the
power transformer. Although the tube
lineup is not revolutionary, the audio
output stage employs a 6DG6GT
(6W6GT), and a 6BF6 is used for half
the vertical multivibrator and the AGC
clamper. The other section of the mul-
tivibrator uses a 6DTS5.

Positioned on the chassis just to the
left of the yoke is a three-connection
terminal strip. The lead from the focus
anode of the picture tube should be
connected to the terminal producing best
picture focus. The Y4-amp fuse shown
in the photograph is a slow-blow unit
which protects the horizontal-output and
flyback components. A length of #24 un-
insulated wire fuses the filament circuit.

The remote hand unit is a small plas-
tic case with a suction cup on one end
and a combination pushbutton switch
and volume control on the other. The
switch enables the operator to select
channels automatically and to turn the
set on. If one channel of the tuder
(such as the UHF position) is set up
for automatic shut-off, power can also
be turned off with this switch.

Set-up adjustments for indexing the
powered tuner are located under the
cabinet. The ser control (nearest side of
cabinet) selects channels for automatic
tuning by pulling out or down on the
knob. When this control is rotated
clockwise in the owt position, the asso-
ciated channel is then set up for auto-
matic shut-off. Pushing in on the clear
control bypasses undesired channels.

AFC  HORI .. 3] o /T )
D1 on [ REQ. ' 7
>

/4 AP
FUSE

CHANNEL CHANNEL
SET KNOB CLEAR
KNOB
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... PREVIEWS of new sets
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Muntz Model 21TM
Chassis “J"’

A little different from the Muntz
portable design, this new table model
has all its operating controls on the
side. Also featured are a 21” 110° pic-
ture tube and a local-distant switch for
selection of the proper AGC range.

When you remove the back cover,
you’ll find a narrow “L” shaped chassis
with one of the new Sarkes Tarzian
Hot-Rod tuners positioned on top of the
vertical section. Incidentally, the tuner
is not positioned directly behind the
group of control knobs, but is offset and
operated via a gear arrangement. The
trimmer capacitor pointed out in the
photo is an alignment adjustment located
in the grid circuit of the first IF stage. Re-
member this so you won’t mistake it
for a horizontal-AFC or drive control.

Five separate operating controls, in-
cluding contrast, fine tuning, brilliance,
volume with on-off switch, and vertical
hold, are confined within the large
channel-selector knob. To remove the
knobs prior to pulling the chassis, the
circular control plate, which is held by
four Phillips-head screws, must be re-
moved. The large screw below and to
the right of the controls is part of the
mounting hardware for the tuner assem-
bly. Chassis and picture tube are at-
tached to a single mounting board,
which is removable from the rear of the
cabinet.

Alignment of the horizontal oscillator
is accomplished by tuning in a normal
signal, shorting out the ringing coil,
grounding the AFC voltage at pin 2 of
the SBW8 phase detector, and adjusting
the hold control until a single picture is
obtained. Next, remove the jumper
across the ringing coil and adjust the
coil slug with a hex-ended tool. Screw
the slug up into the winding until a
single picture is again obtained. Then,
turn it back about V4 turn, remove the
short from the AFC diodes, and observe
the picture to see if it snaps into sync.
To check AFC action, measure the volt-
age on pin 2 of the 6CG7 oscillator
tube. A normal reading should be from
0 to .2 volts DC.

To take the safety glass out from the
front, yov'll find four Phillips-head
screws under the lower trim-strip. With
the strip removed as shown, tilt the
cabinet forward until the glass swings
out at the bottom; then slip it down and
out of the top retainer.

April, 1959/PF REPORTER 3



RCA Model 21PT9095
Chassis KCS 117A

This large-screen portable has all op-
erating controls on the side of its metal
cabinet, with horizontal hold, brightness,
and vertical hold in a small hidden
compartment below the contrast, vol-
ume, and tuner knobs. Although not
shown, the set also has a “V” or rabbit-
ear antenna attached to the rear cover.

The chassis is of the vertical style
positioned around the neck of a 21”
110° tube. A VHF tuner, which inci-
dentally uses a 6CQ8 converter tube,
mounts right on the chassis in the upper
left corner. The transformer-powered
set, featuring almost all printed wiring,
introduces another newcomer to your
tube caddy-—a 6EMS serving the verti-
cal multivibrator-output section. The
fusible resistor, located on the chassis
just to the left of the yoke cut-out, is
a special 9-ohm unit, and should be
replaced by an original type. This com-
ponent guards the B+ supply against
damage from shorts, while three sep-
arate lengths of copper wire protect the
heater circuits.

All tubes and service adjustments are
easily reached, with the exception of
the height and vertical linearity controls.
These two pots are screwdriver adjust-
ments mounted on a printed board re-
cessed from the chassis surface. Hori-
7zontal adjustments (drive, waveform,
and width) are near the left side of the
chassis.

You'll find a thermal cut-out device
fastened to the side of the high-voltage
cage directly behind the AC interlock.
This combination switch and resistive
unit offers automatic protection for the
low-voltage supply, breaking the circuit
when current drawn by the receiver be-
comes excessive. The AGC control lo-
cated below the interlock should be
adjusted while the strongest signal is
being received. If adjusted with a weak
signal as a guide, the set may overload
when a stronger signal is tuned in.

The picture tube and safety glass on
this model can be separated for clean-
ing by removing the entire front mask
assembly. To free the bezel, remove the
two Phillips-head screws from each side
of the cabinet, and two screws from the
bottom. There are actually four screws
under the front section of the cabinet
but you need only remove the two back
ones.

4 PF REPORTER/April, 1959
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For the first Time

the first name in transistor radios

makes it easy for you to go to your sales
‘and take your profits with you

.

-~

Burton Browne Advertising

6 Leading Regency Transistor Radios in-all price categores
from $14.95 to $49.95 plus a Regency transistorized port-
able record player,

On your service calls:
Sell up from a radio repair—maore profit less labo-.
Pick up sales from the people who already want a stansistor

e

The
New Regency
Radio Caddy

radio but haven't gotten around to a store.

Pick-up impulse sales—from people who have never actu-
ally heard a transistor radio at home.

Anything can happen if you have Regency radios with you.
The Regency Caddy can be yours at no cost—see your
Electronic Parts Distributor—today.

. www americanradiohistorv com.



NEW DIFILIVI° BLACK BEAUTY®
MOLDED CAPACITORS

BEAT THE HEAT
AND HUMIDITY!

Now Sprague’s new DIFILM BLACK BEAUTY
MOLDED CAPACITORS have taken the steam
out of heat and humidity problems. These
capacitors are so good you can boi/ ’em for 24
hours without affecting their performance.

Unlike straight polyester film tubulars, these
capacitors operate ina 105°C environment with-
out derating.

N

ROCK-HARD  TOUGH MOLDED
TRUCTI . HousNE
Look for the RED markings on the black case.

The major capacitor improvements
come from

10 PF REPORTER/April, 1959

And the heart of these new DIFILM capacitors
can’t be beat. It’s a dual dielectric which com-
bines the best advantages of both Mylar* polyester
film and the highest grade of paper dielectric. A
rock-hard solid impregnant fills voids and pin-
holes in the film.

Talk about reliability! . . . these capacitors
have it. DIFILM capacitors are actually low cost
versions of the Sprague capacitors now being
used in every modern military missile. The
basic reliability and outstanding performance
of missile-type Sprague capacitors are all yours
in this outstanding new development. Why take
chances when you can get the best—DIFILM
BLACK BEAUTY MOLDED TUBULARS... at
regular prices.

For the complete DIFILM BLACK BEAUTY
story, write for Bulletin M-759 to Sprague Products

Company, 105 Marshall St., N orth Adams, Mass.

*DuPont trademark

world's largest capacitor manufacturer

WWW americanradiohistorv com
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CONTENTS
Previews of New Sets 1
Data for in-the-home servicing of ‘59 sets.
Video Speed Servicing 5
Servicing hints for DuMont and Philco chassis.
Letters to the Editor 18
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More on the RCA KCS47 and
Capehart CX-33 chassis.
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Schematic diagrams plus component-test
and cross-reference data for the most
popular types.

Audio Facts Alan Andrews 26
Tracking down troubles in
preamps and equalizers.
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How to “approach’’ the Philco
9137 "'Predicta’’ model.
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Part 1—Operational theory
of modern units and how to locate Harold seaman,

electrical component failures.

Quicker Servicing Calvin C. Young, Jr. 32

New connectors for your VIVM; obtaining
special temperature coefficients; Sencore
"Electro-Sub’’; bench ‘Auto tray.”

Dollar & Sense Servicing 40

Tips for Techs John A. Comstock 44
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Hickok 810 transistor-radio tester;
Precision Apparatus “Electronamic’’ tube tester.

Stock Guide for TV Tubes 58
The Troubleshooter 60
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NEXT MONTH Free Catalog & Literature Service 84

ABOUT THE COVER

Like so many of us, our cover
serviceman has been too busy
repairing sets to file his
federal income tax report.

Now he’s scrambling to beat
the midnight deadline.

Doesn’t loock like April 16th will
be a good day to have

a set fixed.

USE HANDY CARD AT BACK .TO ENTER YOUR SUBSCRIPTION

www americanradiohistorv com




EXACT REPLACEMENT

You bet. Only $11.95 earns you a king-
sized share of today’s 4 million dollar port-
able TV antenna replacement market.
That’s the amazingly low price for the new
JFD Exact Replacement Portable TV
Antenna Merchandising Kit that sets you
up overnight in this thriving new business.

Look at what you get:

5 top-selling Exact Replacement antennas that
cover 85% of portable TV's in use...the
1959 JFD edition listing every portable TV set
by make, model, and antenna...a traffic-
stopping window streamer...and a com-
prehensive portable antenna business build-
ing plan.

As a Portable TV Antenna Service Special-
ist, you can forget about competition with
drug stores, auto accessory stores and the
like, too. You make a handy profit on
every sale,

Makes sense, doesn’t it, to stop at your
JFD distributor today for your Exact
Replacement Portable TV Antenna Mer-
chandising Kit?

Pioneers in Electronics since 1929

JFD ELECTRONICS CORP.

6101 Sixteenth Avenue Brooklyn 4, New York §

4

JFD CANADA LTD. JFD INTERNATIONAL |
[

51 McCormack Street 15 Moore Street

[
1
______ ——— P |

Toronto, Ontario, Canada  New York, N.Y.

JFD Exact Replacement Portable TV Antenna Merchandising Kit
No. PA500  Contents: $11.95 Dealers Net

JFD
No. Antenna Exact Replacements List
Model for
TA154  Admiral-Westinghouse $10.95
TA155  Zenith-Admiral 11.50

TA359 RCA, Motorola, Magnavox 12.95
TA360  GE, Hotpoint, Westinghouse 11.75
TA442  Emerson, GE, Olympic 10.95

Total List $58.10

1 1959 catalog of all Portable TV Sets by brand,
model and JFD Exact Replacement Indoor An-
tenna.

1 “Exact Replacement Portable TV Antenna Head-
quarters’ streamer.

1 Outline of complete dealer sales promotion plan.

—_— e —t ot —

12
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NOW... AN EleétioYores”

PUBLIC ADDRESS SPEAKER
FOR ANY APPLICATION

For SUPERIOR SOUND ... CONTROLLED COVERAGE

See Electro-Voice public address projectors. They offer

perfect voice penetration and full-range “‘musicasting.”

They’re weatherproof, splashproof and blastproof.

Model 844 30-Watt Paging
Unit. Compact, economical unit
for quality, high-efficiency voice

reproduction,
$34.50

LIST

Modé
concentrating horn}. TOPE 9
range sound over great distances ™

Model 848 30-
Watt CDP. For
wide-angle cov-
erage and ex-
tended range.
Standard of

Model LS-12. For
interior  installa-
tions requiring
full-range re-

Model 847 25-
Watt CDP. Small-
er version of

Model LS-8.
Smaller version

the industry. Model 848. sponse. of Model LS-12.
$75.00 $46.33 $32.50 $30.00
LIST LIST LIST LIST

THESE ELECTRO-VOICE MICROPHONES ARE
ESPECIALLY OUTSTANDING FOR PUBLIC ADDRESS The Sound of Electro-Voice. .. Assures Superior Instafl-
ations, Customer Satisfaction, Your Reputation!
Model 951 Cardioid Crys-

g ®
- m; ELECTRO-VOICE, INC.,
BUCHANAN, MICH.
tal, Excellent, wide-range,

all-purpose microphone. In Caonoda: E-V of Canada Ltd., 73 Crockford Bivd., Scarborough, Onteric
Cobles: ARLAB

$85.00
- LIST
Model 664 Cardioid Dy-
namic. Broodcast-quality
for every public address
instaltation.

$49.50

LIST

wWWw americanradiohistorv com
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RAYTHEON MANUFACTURING COMPANY
DISTRIBUTOR PRODUCTS DIVISION
88 CHAPEL STREET . NEWTON 58. MASSACHUSETTS L4 BlaeLow 4.7800
Dear Frank:

How can I prove Raytheon Tubes are superior to all others?
A good question and I'm going to try and give you an honest
answer!

First, we believe that what we put in Raytheon TV and
Radio Tubes . . . and the way we make them . . . are the
real reasons why they are best. Pictures of quality control,
manufacturing processes, might help convince you, but would
they actually prove the end result is a quality product?

You still wouldn’t be sure that the Raytheon replacement
Tube you put in your customer's set was as good as or better
than the original and would outlast it in saving you all
those no—charge repeat calls.

To be sure, Frank, we could give you a long list of how
we make all our own tube parts—use imported getters,
special grids, ceramic insulated multiple fold heaters, and
many, many others—but do you really care about these
things?

You know, of course, that Raytheon is the world's largest
exclusive manufacturer of Electronic Components. Raytheon
Tubes and Components which go into 21 of our nation's
missiles have to be better than normal. They don't just have
to be good!

Honestly, Frank, maybe we can't prove superiority '
but you can! You and thousands of men like yourself are
proving it every day. I would suggest that as long as there
is a doubt in your mind, why don't you find out for
yourself by using Raytheon Tubes as others have done? I
don't know of any other way.

Thanks for your letter . . . let's hear from you again
real soon. I know you're going to be convinced.

Sincerely,
RAYTHEON MANUFACTURING COMPANY

EyW

P.S. I'll be talking to you again next month.

Caxcellenie e ;’/aﬂ'm Lo

April, 1959/PF REPORTER 15
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1V Technician Bing Longton says . . .

“We Can’t Gamble With Customer

Bing Longton, co-owner of
Longton Bros. TV in Wyan-
dotte, Michigan, has had an
active interest in electronics
since his childhood. A gradu-
ate of Detroit's Electronics
Institute, Bing and his brother
started their own TV sales and
service business in 1948. In
slightly more than 10 years,
business has expanded greatly.

The Longton business philoso-
phy has always been that
every customer deserves the
utmost in service. This, coup-
led with a keen interest in
new developments which al-
low better service, has enabled
Longton Bros. TV to become
one of the most successful TV
service organizations in the
Detroit area.

ne
o DISCAPS
s JZI{‘ e TRECTRONIC COMPONEMYS

5rugged, moistureproof, Mallory “Gem”’
tubular capacitors in an easy-to-use
dispenser that keeps your stock fresh
and clean—easy to find —no more kinks
in lead wires. They’re your best bet for
outstanding service in buffer, by-pass
or coupling applications.

16 PF REPORTER/April, 1959

Are a product of the world’s largest
producer of ceramic disc capacitors.
Long the original equipment standard,
Mallory RMC Discaps are now avail-
able for replacement. They come in a
handy 38" x 5" file card package . . .
easy to stock, simple to use.

®A registered irade mark of Radio Materials
Company, a division of P. R. Mallory & Co. Inc.

www americanradiohistorv com

The Mallory FP—the original 85°C.
capacitor—now has improved shock-
resistant construction and leakproof
seal. Tts etched cathode construction—
standard in all FP’s—assures hum-free
performance. High ripple current rat-
ings fit the toughest filter circuits.



“Customers demand quality repair serv-
ice, and at Longton TV the customer is
king. We figure the best way to keep him
happy . . . and protect our own profits,
too . . . is to prevent complaints before
they happen. So we give him the best in
service and the best in replacement
parts —that means MALLORY compo-
nents. We’ve used them ever since we
started in business, because we know

Get TC capacitors
at your distributor
from this handy mer-
chandise display.

Satisfaction ... We Use Mallory
Components for Replacement”

we can always depend on MALLORY.”

Whether you need capacitors, con-
trols, resistors, silicon rectifiers or bat-
teries, you get the highest quality
components at sensible prices. The
Mallory line is the widest in the industry,
and Mallory “‘service-engineering’’ assures
you fewer call-backs and more satisfied
customers. See your Mallory distributor
for a full selection of the parts you need.

PR MALLORY & CO Inc.

ALLOR

New Sta-Loc design enables your dis-
tributor to custom build, in just 30
seconds, any of 38,000 combinations—
eliminates waiting for out-of-stock con-
trols. You can replace the line switch
by itself, without unsoldering con-
trol connections.

F. B. MALLORY & CO. Inc., INDIANAPOLIS &, INDIANA

On critical auto radio servicing, use
the Mallory Gold Label Vibrator. It
gives longer, trouble-free service life.
Mallory Gold Label Vibrators feature
Mallory exclusive buttonless contact
design.

*Trade Mark

wWwWw americanradiohistorv com

Economically priced electrolytic filter
capacitors with a reputation for doing
an excellent job. They have been proved
in performance and are backed by years
of Mallory experience. Also special
TCX type available for —55°C.
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2 Lasting Life. Backsd by more i
= than 27:years al experience in ||

F Vibratar Desigr, Develop: |
? mant, ond danufecturing, |

" A" Botery Ellminaters, DC-AC
Invariers, Awte Rodia Vikrotors 4“

g ey | e ™
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SAINT PAUL 1, MIMMESOTA—U. S. A.
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Lettews ta the

Dear Editor:

Please enter our order for your “Home-
owner’s TV Antenna Handbook.”

We have been anticipating setting up a
special division for the sales and service
of antenna systems, and are anxious to
try out the handbooks. We feel they will
help us gain a considerable amount of
business.

E. W. THIESS
Livingston, N. J.

Dear Editor:

When I came across the “Homeowner’s
TV Antenna Handbook” in your Febru-
ary issue, 1 was very much impressed.

I plan to open a new TV service center
on March 1st, and can’t think of better
direct-mail advertising material than the
handbook.

Many thanks for your past help and
the splendid articles on electronics.

VICTOR SAULTER
Bloomington, Ind.

We knew the “Handbook” was good,
but we didn’t know how good until orders
started pouring in.

Please bear with us if your order is
delayed slightly. We're doing our best to
keep up with the demand.—Ed.

Dear Editor:

In your Homeowner’s TV Antenna
Handbook, 1 noticed no reference to the
use of a preamplifier or amplifier for
improving signals from a TV antenna.
There is mention, and rightfully so, of
amplifiers for use with multiple outlets
or for distribution systems—but no men-
tion of them as an aid to single-set re-
ception.

SELMAN M. KREMER
Jerrold Electronics Corp.
Philadelphia, Pa.

Take heed, you guys out there in the

fringe!—Ed.

Dear Editor:

The information you gave me about
the puckered raster on a Westinghouse
set (Troubleshooter, February) was very
helpful. I'm writing to let you know how
I made out.

I'd already tried changing the filter ca-
pacitors one at a time, without success;
but, when I bridged all filters at the same
time (two triple-section units and one
double) the defect was cured.

Even after the filters were repaired, the
set would receive only one station. 1
checked the tuner and found that light-
ning had damaged the set.

JiM PHILLIPS
Lavonia, Ga.

Always glad to help our readers with
a “dog.” Incidentally, Jim didn’t have to
wait until the data he wanted was pub-
lished. A personal reply, with suggestions

WWW americanradiohistorv come—_ o

for curing the trouble, is given immedi-
ately in all such cases.—Ed.

Dear Editor:

To prevent squeals while servicing the
Philco E670 series chassis, as discussed in
the February Quicker Servicing column,
I always connect a jumper from the
minus terminal of the filter capacitor to
the frame. I also make sure the volume
control is secured to the frame with its
own Parker screw. The set can then be
serviced with the shield removed. ‘

JoHN WIZEMANN
Jackson Heights, N. Y.

Good idea, John, but watch out for
shock hazards! And don't forget to re-
store isolation between B minus and
chassis before returning the set. We can’t
defend you in a lawsuit!—Ed.

Dear Editor:

While driving between Ottumwa and
Bloomfield, lowa, we saw a sight that
startled us—a TV antenna already in
place on what appeared to be the unfin-
ished frame of a new house. When we
drove on around to the other side of the
hill, we could see that people were al-
ready living in the basement of the house.

R. L. KUrTZ
Des Moines, Iowa
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This incident serves to emphasize the
sacrifices some people make to have TV.
It should also point out that, as long as
people feel this way, it isn’t necessary to
repair sets at cut rates.—Ed.

Dear Editor:

I'd like to get a copy of your “Cross
Reference Guide on Fusible Resistors.”
Why don’t the set manufacturers state the
value of this resistor on the tube chart
they mount inside the receiver cabinet?
To me, that is just as important as the
tube type numbers.

WALTER A. RINDY
Mayville, N. D.

Perhaps they haven't realized what a
problem it's been, Walter. Let's hope
publication of the “Guide” and knowl-
edge of the tremendous demand we've
had for reprints will serve as a gentle
hint. Your copy is on its way.—Ed.

Dear Editor:

The absence of cartoons in your Feb-
ruary issue makes me very, very unhappy.

Every month, after the men in our
shop have read the PF from kiver fo
kiver, 1 am allowed to (1) file the “Pre-
views of New Sets,” (2) make note of
the latest tube test data, and (3) send for
the “literature circled below.” Then, and
only then, may 1 cut out the little car-
toons and paste them on the walls of our
shop. We and our customers are used to
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EDITION
$1.85

This new Handbook was designed especially for the technician,

CHECK THESE FEATURES

550 pages
« 1050 receiving tubes
« 390 TV picture tubes

« 270 special-purpose
tubes and semiconductors

« Comprehensive data, popular types
. Reference data, seldom-used types
. Appendix especially for technicians

Plained for on-the-job use, it is compact, handy, rugged . . .
lies flat when open. Its modern styling permits quick, easy
reference. And, of course, it is up-to-the-minute, complete in
one volume . . . with lata for receiving, special and picture
tubes as well as semiconductors. Get your copy today from
your CBS-Hytron distributor.

Re.iable products through Advanced-Engineering

5 09 6600008050088 88008808608000008800880000800000s00s000ss

Engineer’s Handbook

NOW TWO VOLUMES .. .:.s.:0¢..¢ $10.00

ELECTRON TUBES

SEMICONDUCTORS
Additional hard-cover bhinders:

ENGINEER'S $3.00 for 1, $5.50 for 2.

HANDBOOXK This modern Handbook has expanded into two volumes.
It includes receiving, special and picture tubes and
semiconductors. Features are: Complete EIA engineer-
ing design data on current tubes ¢ tabulated quick-
reference data for seldom-used types « 375 two-color de-
sign curves « over 700 pages, two colors « handy 8}4 by
9% inches » sturdy hard covers s 16-ring metal binders
« appendix - supplement service available. Order direct.

CBS-HYTRON, Danvers, Massachusetts
A Divisicn of Columbia Broadcasting System, Inc.
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this procedure, and YOU have upset our
amusing way of life.

MRrs. C. E. MANLEY
San Jose, Calif.

Cheer up! We have no intention of
doing away with cartoons. It's just that
we have to omit one here and there to
make room for an article which runs a
linle longer than anticipated. We must,
50 to speak, finish all the “meat” before
we can have any dessert. We're firmly
committed to using cartoons, however,
having built up a stockpile big enough to
keep you chuckling for at least a year.
—Ed.

Dear Ediror:

I note with regret the discontinuance
of the Subject Reference Index that used
to be found at the bottom of the contents
page. This was very useful for quickly
locating data. In fact, I wish you'd carry
this idea further and print a subject index
on the outside front cover so that a serv-
iceman could search a file of PF Re-
PORTERS in a hurry for specific data.

J. J. Hancock
Keokuk, Iowa

Information in past issues can be lo-
cated most quickly with our annual Sub-
ject Reference Index, which has been
published as a separate pamphler for the
last couple of years. Copies are free
simply for the asking.

If you'd rather refer to the cover, why
not make appropriate notes as you read

\\L.OOK { BUSTER .l s e WHY wN!T‘ YOU ezcs‘lh (gssu"e.IhTeh;;vch;azfl;Zenf:;l); Zri);/;ed_ zgtdd
SGET OFF THAT BEADS AND TRINKETS | ™™ ™" e
K(C K AND BR‘NG US SO ME I think y(;ur magazine is the best print-

ed; you just can’t beat it. Keep up the

WEBSTER STEREO-cERAMICSY good work.

Detroit, Mich.

DonaLp ELLwooDp

Aborigines, audiophiles — everyone would be demanding Websters Thanks for the kind words, Donald
if they knew these Stereo-Ceramics play those cherished 78’s, (also, the 3-year subscription renewal).
standard LP’s and new stereo disks with an extra measure of high Modesty keeps us from saying more—Ed.

quality reproduction. So tell ’em and install ’em every chance you

: Dear Editor:
get. And be sure you carry a good stock of all Stereo-Ceramics on car mettor

The day after I received your Decem-

hand — load up your service kit, too. . ber issue, I had a service call on a Syl-
Extra profits for you in stereo conversion — check the “Service vania Chassis 1-537-1, the same one you
Center” at your jobber. described in Video Speed Servicing that

month. It had a complete loss of vertical
sweep, and the trouble was a short in the
.001-mfd capacitor from the oscillator

A“-;;"# T~ grid to ground—just as described in your
. Ny article.

-.;f Then, about a month later, I serviced a
twin to this set. The trouble was exactly
the same, and so I replaced the .001-mfd

SC-3D Stereo turn-under — SC-2D Stereo single needle MC:}I 78 "‘:Pm single capacitor in this case also. To my aston-
Frequency response, — Frequency response, needle — Frequency i n i 0 I

30-15,000; Output, 0.5V; 30 - 15,000; Output, 0.5V; response, 30 - 15,000; IShme L this d.":] “‘}’1‘ e\'/“;\d/’l'wthecgo‘it?'e'
Compliance, 2x10 cm/dyne; Compliance, 2x10 cm/dyne; Outpu!, 0.5v; ) got busy with the . (?c mng
Channel separation, 20 db; Channel separation, 20 db; Compliance, 2xlq cm/ pins 7 and 6 of the 10DE7 oscillator
Stylus, .7 mil diamond, Stylus, .7 mil diamond. dyne; Stylus, 3 mil tube, 1 found no voltage at either place.
3 mil sapphire. $21.00* $18.50* sapphire. $7.50

Finally, T changed a .22-mfd capacitor
*List price complete with bracket — standard discounts apply wired fI'OlT.l pin 6 (the oscillator Plate) to
ground; this replacement restored the ras-

i 1
ELECTRONICS DIVISION ter and got the set operating normally

again,
I thought this experience might be of
WEBSTER ELECTRIC interest to someone else who might run
RACINE - WIS into the same thing.

EUGENE BEST

fronklin odv. ¥:135 Schenectady, N. Y.
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SAVE

Make Twice The Profit!

THIS EASY

THE TIM

in TV
8 Trouble-Shooting

SIGNAL INJECTION
{ { .

POINT-TO-POINT
DIRECT VIEWING

TELBVISION

ANALYST

moses rare

MODEL 1075

New Technique Makes TV Servicing
Easier, Faster, More Profitable

Thousands of service technicians already save
thousands of hours every day with the amazing
B&K TELEVISION ANALYST. Enables you to inject
your own TV signal at any point and wat:h the
resulting test pattern on the picture tube itself.
Makes it quick and easy to isolate, pin-point, and
corrzact 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. Makes external scope or wave-form
interpretation unnecessary. Enables any serviceman
to cut servicing time in half, service more TV sets
in less time, really satisfy more customers, and
make more money. Color generator provides both
rainsow pattern and color bars.

MODEL 1075 TELEVISION ANALYST. Complefe

with standard test pattern, white dot, white line, and

color-bar slide transparencies, o5
and one clear acetats. Net, $259—

See your B&K Distributor or Write for Bulletin ST21-R

BaK MANUFACTURING CO.
3726 N. Southport Ave. e Chicago 13, lllinois

Canaca: Atlas Radio Corp., 50 Wirgold, Toronto 10, O’n"
Export: Empire Exporters, 458 Broad~ay, NewYork 13,U.S. A.

TELEVISION
ANALYST

Y

| |

R.F. AMPLIFIER 4.5 MC AuDIO LF. AUDIO AMPLIFIER
Complete r.f, signal Provides Fv modulated AND AUDIO OUTPUT
at all VHF channels. 4.5 mc sound channel. Injection of 400 cycle
Isolates tuner trouble This audio carrier is ™ tone signal simplifies
to the r.f. amplifier, modulated from the trouble - shooting this
converter, or to the built-in 40C cycle tone section. Isolates the
r.f. oscillator stage. generator. defect instantly.

1st, 2nd, 3rd I.F.

Signals available at
20 mc and 40 mc i.f.
Checks A.G.C. action.

Isolates trouble to =
individual defective
stage, i.f. transformer,
or other component.

CONVERTER

[ 0
VIDEG DET. l | VIDEO AMP.

Reproduces test pzttern on picture
tube. Injects signals into video
detector or video amplifier stage |
of Tv receiver for fast, visual
trouble-shooting and correction.
Makes it easy to check bandwidth,
resolution, shading and contrast,

.

SYNC
Composite sync i

VERTICAL — Provides separate
driving pulse to isolate defect {___
between vertical cscillator and
vertical output stagze.

signals available

for checking of
these stages.

l

HORIZONTAL — Driving pulse ap-
plied to output stage produces
full sweep and high voltage if out-
put system is working. Eliminates
uncertainty of B+ boost affecting
horizontal oscillator operation.
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across the

In December and February, I de-
scribed two series of receivers—the
Capehart CX-33 and the RCA
KCS47. A healthy percentage of
these sets are still playing an impor-
tant part in home entertainment,
and since space didn’t permit telling
their stories completely, the remain-
ing notes and waveforms for both
these receivers comprise this month’s
column. As an added attraction,
there are some waveforms taken be-
tween several points with rather
large differences in DC potentials,
demonstrating the practical use of
DC amplifiers in an oscilloscope.
In future installments, more instru-
ment techniques will be described to
help you make sure that “old TVs
never die.”

Updating the Capehart
CX-33DX

Just recently, 1 obtained one of
these excellent receivers for the

modest sum of $25.00." It had a
beautiful cabinet, but also some

minor electrical defects that, con-
fided the owner, consisted of merely
a “bad vertical condenser in the
tuner.” Happily, the high and low
voltage supplies were just what they
should be. IF, sync, and AGC volt-
ages were restored to normal by re-

Fig. 1. Defective waveform at the out-
put of the vertical integrator assembly.

22 PF REPORTER/April, 1959

&
oA !{5

A

G e

A _j
s -
T

Fig. 2. Partial ‘schematic sho;ving the
location of sync coupling capacitor C60.

placement of some resistors and
capacitors, plus a tube. Handling
of the horizontal-sync discriminator,
horizontal-oscillator and discharge,
damper, and horizontal-output cir-
cuits was routine; I simply replaced
all the paper coupling and bypass
capacitors and checked the values of
individual resistors. This is the best
way I know to insure that these
highly critical circuits keep operat-
ing for a long, long time. I also
checked tubes very carefully for Gm
and leakage.

When these circuits were all in
good order, I turned to the task of
tackling that “bad vertical condenser
in the tuner.” I first tested the RF
and oscillator-mixer tubes, then re-
moved most of the oscillator and RF
channel strips and measured the
value of the RF plate-load resistor.
Following this, the tuner was care-
fully cleaned with pressurized Hush

Fig. 3. Lack of separation between
waveforms indicates leakage in C60.

www americanradiohistorv com

and No-Noise. Replacing the chan-
nel strips, I air-checked the receiver
on all local stations. Response was
uniform and there was signal
strength to spare. After a few min-
utes of operation, however, there
was noticeable vertical jitter in the
picture. This, obviously, was the real
difficulty. The only trouble in the
tuner had been tarnished contacts.

Oscilloscope to the Rescue

With the receiver connected to the
shop antenna, the first waveform 1
took (Fig. 1) was at the end of the
PC-100 integrator network. Instead
of the normal 25 volts peak-to-peak,
its amplitude was hardly 6 volts.
This meant the trouble was either
ahead of or in the integrator circuit
itselt. Since the DC supply had al-
ready been inspected and f{ound
adequate, the signal circuits were
obviously responsible. Switching the
oscilloscope cable to the DC input,
I compared the relative positions of
the signals across capacitor C60 in
Fig. 2. This initial check indicated a
substantial DC level for the signal at
the plate of sync clipper V14 (top
waveform of Fig. 3); however, the
difference in levels for it and signal
on the integrator side of C60 (bot-
tom waveform of Fig. 3) made me
suspect that capacitor C60 was
leaky. While replacing C60, I also
replaced C59 (the .01 mfd to
ground). Now, the DC-level separa-
tion between the two waveforms ap-
peared as in Fig. 4.

The next point of inspection was
on either side of C63, the coupling
capacitor from the plate of the ver-
tical multivibrator (Fig. 5) to the
grid of the vertical output. Consider-
ing the differences in their DC po-
tentials to ground (-85V and
+275V), the spacing of the wave-
forms was again a little too close
(Fig. 6), and their negative portions

» Please turn to page 66

Fig. 4. Normal separation between tHe
waveforms when €60 has no leakage.



Top Name in Portable Radlo BaHery Sales'

BURGESS BATTERIES

W”“//,y Tshiess)”

6\\ FOR A I.I. RADIOS

BURGESS BATTERIES supply you with a
complete line of the finest portable radio
batteries available. Powerful Burgess Bat-
teries are fresher when you get them,
fresher when you sell them. You make
more initial sales, plus pulling increased
-\ . repeat business. Burgess — always the best
e B | : in batteries for tube model portable radios

! — now leads the field with the finest bat-
teries for transistor type radios |

Depend on BURGESS the complefe Line!

Moe, S'e%«g Power & You !

1959 BURGESS PORTABLE RADIO BATTERY PROMOTION A|DS
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“Lasting Freshness” COUNTER NEW 6 PAGE NEW SUGGESTED  Brand New ANOTHER BURGESS FIRST IN ‘59
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Contact Your BURGESS Distributor For Full Details Today |
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DIODE FILTER

By using the service scope and signal gener-
ator, components in a diode filter can be
checked without unsoldering any leads. Set the
scope to sweep at about 60 to 100 cps and
connect the vertical input leads to the output of
the filter. Apply a tone-modulated signal to the
IF stage ahead of the filter and check for the
presence of a detected signal. A signal indicates
that the resistor isn't open and the capacitors
aren’t shorted. Switch off the modulation and
change the scope’s sweep frequency to 100-
250KC. Also check for the presence of RF
signal at the output of the detector. No signal
means the capacitors are good. If the unit is
out of the circuit and you desire to test the
capacitors for value, simply connect the outer
leads together and test for total capacity be-
tween this junction and the center lead.

PA -97
PC - 50

AEROVOX
CENTRALAB

CD 111TM1

ERIE 1403 - 01
SPRAGUE D-1

most often used units.

Generally speaking, resistors used in packaged units are
rated at Y5 to Y4 watt with value tolerances of = 20%),
while capacitors are rated at 500 WVDC with value toler-
ances of +50 and -20%. Some of the least critical capaci-
tors, such as audio couplers, are rated +80 and -20%.
When testing these units with ohmmeters or capacitance
bridges, be sure to consider tolerance ranges.

Assemblies of multiple electronic components, encapsu-
lated in a thermo-setting plastic and equipped with either
spear-like terminals or wire leads, are to be found in almost
every radio and TV receiver manufactured in the past couple
of years. Greater application of printed wiring boards has
resulted in increased use of these assemblies; some TV re-
ceivers employ as many as 6 to 10. This pictorial coverage
will acquaint the serviceman with the characteristics of the

TRIODE COUPLING

This four-lead network contains all of
the components that link the audio-power AEROVOX
and voltage-amplifier stages in many AC- CENTRALAB
DC radios. Checking this unit involves,
in addition to the scope and signal gener- CD
ator, a VI'VM plus duplicates of the
tubes used at both ends. Lead 2 normally
connects to the plate of the voltage am-
plifier, lead 1 to B+, lead 4 to B—, and
lead 3 to the grid of the power amplifier.
First of all, measure the voltage at leads
2 and 3. The reading at 2 should be lower

PA-112 -1
PC-70

112 TM1
ERIE 1406 - 01
SPRAGUE IE}

TOBE 112TMl1

than B+, while the reading at 3 should
be 0 volts. If you get a reading at lead 3,
replace the output tube and check the
reading again. The presence of voltage
indicates a leaky coupling capacitor or an
open grid resistor—the ohmmeter section
of your VITVM will quickly tell you
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which. A lack of voltage on lead 2 can
be caused by a defective tube or an open
plate resistor. Check the resistor with an
ohmmeter to tell which. If open or in-
creased in value, it can be replaced with
an external unit of correct size, providing
all other components check good. Apply

www americanradiohistorv com

an audio signal to lead 2 to test the bal-
ance of the unit. Sound from the speaker
is a good sign; install the external plate-
load resistor and check circuit operation.
A check at lead 2 with the scope will tell
you if the RF bypass capacitors are still
doing their job.



DE-EMPHASIS NETWORK

The de-emphasis network in the FM
detector output circuit of a TV receiver
frequently appears in encapsulated form.
The original may be a three-terminal type
(omit terminal 3) or in the form shown.
Install the type shown if terminal 3 is
used in detector alignment procedures.
To test this network, apply a tone-modu-
lated FM signal to a stage and check net-
work as specified under “Diode Filter.”

RETRACE SUPPRESSION

This is a familiar network to the serv-
iceman working on Admiral sets—not
that they are prone to fail too often, but
simply because, outside of vertical inte-
grators, this was about the first printed
assembly used in TV receivers. Two
quick checks with a scope and one with
a VTVM can tell you all about this little
unit. The signal at lead 2 should be about
half that at lead 1 when checking with
the scope. The VTVM should indicate
zero volts on lead 2. Any voltage here
indicates a shorted or leaky coupling ca-
pacitor. The checks just outlined should
be made when you have high voltage but
no raster, and they should be made be-
fore you try to sell the customer a new
CRT.

AEROVOX
CENTRALA
CDh

ERIE
SPRAGUE
TOBE

AEROVOX
SPRAGUE

AEROVOX
CENTRALAB
CD

ERIE
SPRAGUE
TOBE

CENTRALAB

SPRAGUE

8

PA - 117
PC - 91
114TM2
1407-03
B=2
114TM2

PA - 425
CENTRALAB PC - 186

v-17

PA - 110
PC - 100

115TM1

1405 - 01

V1

115TM1L

PC - 314

RS -3
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PENTODE COUPLING

This unit is used in a good many port-
able radios and is very similar to the
triode unit. It has two more leads (6 in-
stead of 4 for the triode unit) to accom-
modate the screen grid circuit of the
pentode audio amplifier. The screen-grid
bypass capacitor can be checked by ap-
plying an audio signal to the control grid
of the pentode and checking for the pres-
ence of an audio signal at lead 4. No
signal indicates a good capacitor. Check
the balance of the network as outlined
for triode units.

VERTICAL INTEGRATOR

This three-lead unit, having been used
in at least 175 different models (well
over 7 million sets), can be considered
the standard of the industry. No shop
should be without at least one in the
stock room. To check these units, operate
the set, disable the vertical oscillator, and
check the output for a signal that s
roughly 3 of the amplitude of the signal
applied to the integrator. To test the three
filter capacitors and the DC blocking unit
for leakage, remove power, disconnect
lead 2 and measure from it to chassis.
The reading should be infinite even on
the highest range of your ohmmeter. If
the DC blocking capacitor is in the out-
put network, disconnect lead 3 and meas-
ure from there to chassis. Again, the
reading should be infinite. A resistance
check between leads 2 and 3 should pro-
duce a reading of 38.4K ohms + 20%.
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servicing

equipment
part 4

Equalizers and Preamps

The output signal of a magnetic
phono cartridge is very low in am-
plitude, often no more than 6 to 15
millivolts. This low-level signal
must be amplified considerably be-
fore it can be applied to a power-
output stage. Because of noise con-
siderations, the first stage of ampli-
fication must be a high-gain, low-
noise circuit called a preamplifier.
It is desirable to use a very short
signal lead between this initial stage
and the magnetic cartridge; for this
reason, the preamp is sometimes
built on a separate chassis complete
with power supply and mounted in
the same cabinet with the turntable
or changer. However, because there
are several controls which must be
adjusted for optimum playback, the
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preamp stage is most often included
with tone-contro! and equalization
stages in a single unit called a Pre-
amplifier, Tone Control Amplifier,
Master Audio Control, etc.

Why Equalization?

Signal output from a phono cart-
ridge is a function of needle velocity
— the greater the velocity, the great-
er the output voltage. This means
that for a given output, groove ex-
cursions must be greater at low
frequencies than at high frequencies.
If a record were cut so that low-
frequency signals had the same am-
plitude as high-frequency signals,
the width of record grooves would
have to be much wider than they
now are, and it wouldn’t be possi-
ble to get several musical selections
on a single 10” or 12" record. In
addition, low-level, high-frequency
signals are more prone than any
other to noise pickup. It is desirable
to increase the amplitude of high-
frequency signals to overcome this
tendency. Records are cut with re-
duced low-frequency groove excur-
sions to conserve record space, and
increased high-frequency groove ex-
cursions to minimize noise pickup.
This is accomplished by decreasing
the amplitude of low-frequency sig-
nals and increasing the amplitude of
high-frequency signals before ap-
plying them to the recording cutter.
For correct playback, therefore, the
cartridge output signal must under-
go a reversed version of this ampli-
fication difference. This is done by
the equalizer circuits in the pre-
amplifier stage.

All recording companies do not
use the same amount of treble boost
and bass attenuation. As a result,
some form of variable equalizer
must be used. The equalizer may
be a separate unit inserted between
the phono cartridge and the preamp,
or it may be part of the preamp. It
consists of resistors and capacitors,
with a switch for the selection of
various combinations. In every posi-
tion, basic functions are the same—
boost the lows and attenuate the
highs. The only differences are in
the degree of amplitude change and
the frequencies at which the change
starts.

Bass Boost
Bass playback equalizers boost
the lower frequencies using a cir-

www americanradiohistorv com

cuit resembling the one shown in
Fig. 1A. R3 and C1 are selected by
switching, and determine the fre-
quency at which bass boost begins
(called turnover frequency). The
combination of R2, R3 and C1 de-
termines the degree of boost. As
signal frequency decreases, Xc in-
creases, causing an increase in the
output voltage and effectively giving
bass boost. In some variations of the
circuit, R1, R2, or R3 may be
omitted. None of these changes,
however, alter the basic action of
the circuit.

If R1 or R2 is open, or if Cl is
shorted, there is no boost. In the

O—AW O ;

INPUT OUTPUT
O . =
Fig. 1A. Typical bass-boost circuit.
O - —O
R
INPUT OUTPUT
C

o : T 0

Fig. 1B, Circuit for treble attenuation.

INDUCTANCE
L OF
e CARTRIDGE
LOADING P
R3Resistor  OUTPUT
O O

Fig. 1C. Roll-off provided by L and R.

latter case, however, signal ampli-
tude is decreased below its normal
level. If C1 is open, the impedance
across the output is considerably
higher, resulting in greater voltage
output, but there is a loss of bass
boost. If R3 should open, boost will
be excessive and hum level will in-
crease.

Treble Attenuation

A basic circuit for treble attenu-
ation (called roll-off) is shown in
Fig. 1B. R and C may be in paral-
lel, but results are similar. The value
of C governs the frequency at which
roll-off begins, and R determines
the amount of roll-off. For each set-
ting, R and C have different values.

. Please turn to page 74
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Fig. 1. Predicia table
model has picture

tube fastened to
top of cabinet,

When you are disassembling an
unfamiliar TV set and getting the
chassis ready for bench work, it
usually takes a certain amount of
trial and error to figure out the
answers to questions such as the
following: Are there any unseen
“catches” to cause complications
while you are pulling the chassis?
How should you place the chassis on
the bench for maximum stability?

To save you some time in solving
problems like these, we took a few
of the 1959-model TV sets into the
lab and put them through typical
bench-setup procedures. This article
reports the results of our analysis of
one of the new Philco models; future
articles will cover other new sets.

Philco Chassis 9L37

The Philco Predicta design, with
the picture tube mounted outside the
cabinet, represents the most drastic
change in TV styling in many years.
Servicemen are naturally curious to
know how these sets compare with
conventional receivers from a serv-
icing standpoint. We’ll provide many
of the answers as we explore the
table model shown in Fig. 1 (Chassis
91L.37), reported to be the best-
selling set in the Predicta series.
Coverage on another model, the
Tandem (with picture tube con-
nected to chassis by a long cable) 1s
scheduled for the May Previews of
New Sets department.

With its 21” CRT looming above
a small, fragile-looking cabinet, the
receiver in Fig. 1 appears somewhat
top-heavy — especially to someone
who knows that a picture tube is a
pretty hefty object. This impression
is misleading. The set is actually
quite stable because the cabinet is
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considerably heavier than it looks.
If you approach this set from the
front when lifting it, you’ll find that
it is easier to carry than many con-
ventionally-styled table models.

If you have to do some shop work
on this model, you’d be better off to
bring in the whole set rather than to
pull the chassis. It’s not practical to
use a substitute picture tube on the
bench; standard 110° tubes and
check tubes are not compatible with
Philco’s “semi-flat” 21 EAP4 picture
tube, which has a heater-voltage
rating of only 2.35 volts.

Considering the shape of the cab-
inet, it should come as no surprise to
learn that the chassis is horizontally
mounted. The rear panel of the cab-
inet can be taken off to permit re-
moval of the chassis. Only two
screws are employed to fasten the
chassis to the cabinet, and both are
located just inside the rear cover;
you’ll find no bolts or screws under-
neath the set. To prepare the chassis
for removal, pull off all control
knobs; also, reach inside the cabinet
and unfasten the retaining clips that
hold two long leads against the right
side. (One is for the front-mounted
speaker and the other for video sig-
nal input to the CRT.) Once the
wires are freed from these clips, all
interconnecting leads will have am-
ple slack to allow the chassis to be
taken all the way out of the cabinet.

From reading preliminary descrip-
tions of this receiver when it was
first introduced, we somehow got
the idea that the chassis might be
mounted on rollers traveling 1n
tracks or guides. No such arrange-
ment is used, however; the chassis
is simply hauled out of its resting
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BENCH
SERVICING
NEW SETS

by Thomas A. Lesh

place with a rearward pull, helped
along by sled-like runners. Only one
minor snag stands in the way—a
length of plastic tubing, which serves
as a socket for the built-in antenna,
projects inward from the left wall of
the cabinet, where the control panel
on the chassis will run afoul of it.
To cope with this situation, pull the
antenna completely out of the sock-
et; then the tubing will be flexible
and can be bent out of the way.
After you have pulled the chassis,
rest its front edge on the rear sill of
the cabinet for greatest convenience
in servicing topside components.
(CAUTION! This is a “hot” chassis,
and an isolation transformer should
be used.) Power supply filters and
other heavy-duty components under-
neath the chassis can be checked
while the receiver is operating, if
you carefully swing the chassis up
into the position shown in Fig. 2.
The chassis is not self-supporting

. '\

=

Fig. 2. Chassis can be operated while
uvpended on bench behind the cabinet.




when raised up on end, but it can
be safely leaned against the ‘“‘dog-
house” on the back of the CRT
housing.

No extension leads are necessary
to operate the receiver when it is
arranged as in Fig. 2. Extensions
would be required if you wanted to
get the chassis into a position that
would permit you to reach the top
and bottom sides with equal ease—
but there is no particular advantage
to such a hookup. Recent Philco
chassis are laid out so that trouble-
shooting can be done with a mini-
mum of back-and-forth neck-cran-
ing. For example, the printed wiring
boards in Predicta sets are mounted
above a solid metal chassis pan and
are designed to be worked on from
one side only. Parts such as resistors
and capacitors should be removed
by clipping the pigtail leads close to
the component body, and then using
the lead stubs that remain on the
chassis as points of attachment for
the leads of the replacement com-
ponent. Printed-circuit components
with multiple leads, which are widely
used in the 9L37 chassis, can be
removed by either clipping or heat-
ing the leads on the top side of the
board. Leads on these parts are rela-
tively easy to remove from above,
since they are not crimped under-
neath the board.

One thing is clear: For efficient
servicing of this chassis, the practice
of disconnecting and testing indi-
vidual parts must be held to an abso-
lute minimum. This means you’'ll
have to use your noodle and obtain
most of the needed information by
analyzing the results of in-circuit
checks such as voltage and wave-
form readings. Philco has attempted
to make these tests as convenient as
possible. A number of lugs around
the edges of the wiring boards serve
as handy test points; in addition, all
tube sockets on these boards are
constructed so that the tube pins can
be reached with a test prod from the
top side. The latter feature, in par-
ticular, is extremely helpful—as long
as you remember that the pin num-
bers run counterclockwise around
the socket when you are looking at
it from above.

Some of the most important test
points on top of the chassis are indi-
cated in Fig. 3. The colors of the
attached leads are listed to help you
locate the correct points on an actual
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Fig. 3. Topside view of Philco Chassis 9L37 showing important test points.

chassis.

If you are familiar with other
recent Philco models, you will rec-
ognize the 90137 chassis as being
practically the same as the 9L35
used in the “Advanced ’59’er” re-
ceivers. This earlier chassis was
mounted vertically inside a more-or-
less conventional cabinet. When
adapted for use in the Predicta table
model, the VHF tuner and operating
controls were moved to new loca-
tions and the “doughnut hole” in the
center of the chassis was covered
with a metal panel to provide for
yoke and CRT socket mountings.

Voltages and waveforms on the
base pins of the picture tube can be
checked by inserting a sharp-pointed
prod into test jacks in the CRT base
socket. Boost B4 can be conven-
iently measured at the accelerating
anode (pin 6), and the vertical re-
trace-blanking pulses can be viewed
at the control grid (pin 3). The tube
base is accessible when a small trap-
door in the rear cover of the CRT
housing is removed.

The high-voltage anode lead is
plugged into a hole on the top side
of the high-voltage rectifier tube
socket. To gain access to this plug-in
connection, pry off the “cocoa can”
lid of the high-voltage cage.

The IF strip is hidden under a
shield at the front of the chassis. To
perform service work (other than
alignment) in this section of the
receiver, remove a half-dozen 4"
hex-head screws from the shield and
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lift it off. To reach the screws at the
end of the shield, you must first
remove two Y4” mounting screws
from the control panel and swing it
out of the way as demonstrated in
Fig. 4.

Note the white plastic grommet in
the photo. There are two of these on
the front edge of the chassis; their
purpose is to mate with two projec-
tions on the inside front wall of the
cabinet, thereby anchoring the chas-
sis in the correct position.

Lead Dress Precautions

Before reinserting the Predicta
chassis into the cabinet, make sure
that everything on the underside is
in its proper place. A number of
long leads pass below the chassis
pan—some across the full width of
the front border, and others diag-
onally across the chassis to the area-
selector switch on the rear of the
set. If these leads are allowed to
hang below the bottom edge of the
chassis, they are likely to become

« Please turn to page 78
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Fig. 4. When removing IF shield, loosen
control panel for access to screw.
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Fig. 1. Diagram showing the flow path
of refrigerant used in air-conditioners.

Air-conditioning is assured of a
permanent place in our modern
electronic-appliance industry. To the
consumer, air-conditioning repre-
sents a basic requirement for every-
day physical comfort; to the tech-
nician, it is an opportunity for
profitable service.

This article is the first of a two-
part series on the operation, repair,
maintenance, and installation of the
room air-conditioner. Incidentally,
the room air-conditioner, or the so-
called window unit, is a self-con-
tained, factory-assembled, packaged
piece of equipment. It requires only
an external electrical supply to be
able to cool, dehumidify (remove
moisture), circulate, and clean the
air in a confined space. Complete
air-conditioning may require the ad-
dition of heat and/or moisture; how-

RUN CAPACITOR

SPECIAL POWER
SWITCH

POWER
INPUT l?

THERMOSTAT

ROOM

AIR-CONDITIONER
MAINTENANCE

The first of a two-part series
oninstalling and repairing

self-contained units

by Joseph Derman and Harold Seaman

ever, we will touch on these items
only briefly, since air-conditioning
has primarily come to mean the
practical manipulation of summer
air to achieve personal comfort.

How It Works

Cooling is achieved because a
chemical, called Freon, flows around
a mechanical circuit. Brielly, the ac-
tion is as follows (see Fig. 1): A
restrictive element, called the capil-
lary tube, permits liquid Freon to
vaporize (and expand) at a pre-
assigned rate in the evaporator,
which is located in the room or out-
put side of the air-conditioner. Dur-
ing this evaporation process, room
heat is absorbed by the Freon.
The compressor, which is driven by
a direct-coupled induction meotor,
draws the Freon vapor from the

FAN MOTOR

THERMAL
OVERLOAD

1 3

COMPRESSOR
115 VOLT e
PARALLEL Wil
PRONG gg&RYENT st
POWER CORD
PLUGS (CAPS) il e
CONNECTIONS s Lot
" | W
- N
?AONVD?[Z L4 RELAY CONTACTS
PRONG {NORMALLY OPEN

Fig. 2. Electrical circuit for a conventional room air-conditioning unit.
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evaporator, compresses it, and di-
rects it to the condenser. The con-
denser is located outside the space
to be conditioned; thus, the gas, hot
and compressed, liberates its heat
outdoors and thereby becomes a
liquid again, completing the cycle.
In the succeeding article, we will
develop this phase in greater detail.

The Electrical System

Most air-conditioning units are
furnished with power cords having
plugs that use a ground connection
as shown at bottom left in Fig. 2. It
is recommended that a licensed elec-
trician provide a suitable wall recep-
tacle if one is needed. Some local
communities permit the use of an
adapter between the three-prong
plug and the standard two-element
wall outlet. In this case, the ground

CONTACTS CLOSED
C ] In m1

Fig. 3. Thermal overload uses a temper-
ature-sensitive, bimetal-disc breaker.

CONTACTS OPEN

INSULATOR
DELAY-TYPE OR CLIP
o ALLIGAT
o ny
c c
b [
VALUE EQUAL L%
TO THAT OF
START
capaciior — ¢ S

Fig. 4. Test harness for use on stand-
ard capacitor start and run circuits.



wire of the adapter must be electri-
cally connected to the wall recep-
tacle. (Be sure to scrape the paint
from the screw that secures the
adapter wire to the receptacle!)
Obviously, if the prongs of the
power plug do not make contact at
the receptacle, or the plug is other-
wise defective, power will not reach
the unit. A voltmeter check at a
point beyond the plug is conclusive
evidence that power is available.
Make sure you have a good ground
connection at the receptacle.

The Thermostat

As the drawing in Fig. 2 indicates,
the thermostat is a make-and-break
device. Action depends on the pres-
sure in a vapor-filled tube called the
sensing element. If room (ambient)
temperature is high, increased pres-
sure will close the contacts, thus
causing the compressor to operate.
Conversely, when ambient tempera-
ture drops, the contacts will open.

Most thermostats are designed so
that the customer can control the
actuating temperature and choose
his own comfort level. In addition,
the serviceman can also set the low-
temperature operating point by ad-
justing a screw on the mechanism.
(Do not give this screw more than
a few turns.) NOTE: It is possible
to set some thermostats for “con-
tinuous operation”; that is, to keep
the contacts closed irrespective of
ambient temperature. This position
must be used with care, however, as
will be explained in the second ar-
ticle.

A simple continuity check (with

power cord removed) can show the
effectiveness of the thermostat. Note,
however, that the unit must call for
cooling before the contacts of the
thermostat are actually closed. Grasp
the sensing element (bulb) in your
hand:; body heat will then simulate
room temperature and the contacts
will close. Make sure the sensing
element is in a free air stream and
not up against any metal members
of the chassis.

Thermal Overload

Every compressor is protected
against current overload by an auto-
matic resetting device (located on
the compressor shell). Fig. 2 illus-
trates use of the two-terminal, disc-
type overload (also see Fig. 3). At
a predetermined current level, de-
pending on the particular com-
pressor, the bimetal curved disc will
alter its curvature to open the con-
tacts and break the circuit. After the
disc cools (and the overload condi-
tion has been removed), it assumes
its original position with contacts
closed. Of course, if the disc con-
tinues to break the circuit again and
again, the cause of such cycling
must be determined.

The compressor should never be
operated for any length of time with-
out the thermal overload device.
Normally, the thermal overload
should show continuity and permit
power to reach the compressor.
Every time the contacts open, the
compressor is being safeguarded
against excessive current; if there is
no continuity across the overload, it
must be replaced.

POTENTIAL
START RELAY
CAPACITOR [~——--~f-aseq
e i1 2
1R § E
RB.AY/ i
comtacts RELAY S | START
'{mmiﬂ.!.v o o WINDING
i CLOSED)
¥ RUN
5 ] ¢ T CAPACITOR
RUN
CONTACTS
.' {NORMALLY £LOSED) gl
* THERMOSTAT Yt
7R 1L 82
SWITCH. e’ ;
13 3 wmi
AR NTHERWAL
OVERLOAD

Fig. 5. Alternate circuit using potential relay ond 3-terminal overlead.
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Compressor Motor

The compressor motor is perhaps
the most critical, and is certainly the
most expensive item in the air-con-
ditioner. It is directly coupled to the
compressor and, as previously stated,
forces the Freon about the mechan-
ical circuit. As seen in Fig. 2, the
compressor motor has a main-wind-
ing circuit and an auxiliary (start)
circuit which includes the start ca-
pacitor. The magnetic field of the
main winding and the out-of-phase
magnetic field developed by the start
circuit are both required for suffi-
cient torque to initiate motor opera-
tion. (AC power is connected di-
rectly to these stationary or stator
windings.) When the rotor reaches
a certain speed, current in the relay
winding will have decreased suffi-
ciently to permit the start-circuit
relay contacts to open. The main
winding alone then maintains rota-
tion.

Fan Motor

The fan motor may be of the
shaded-pole or the permanent split-
capacitor type used in Fig. 2. The
shaded-pole type has no capacitor;
starting is achieved by special inter-
nal construction. The motor shown
1s the induction type and operates in
practically the same manner as the
compressor motor; there is no relay,
however. The fan motor will func-
tion if the windings and the capaci-
tor are satisfactory and suitable
voltage reaches the motor.

Power Source Requirements

The full load voltage must be
within *=10% of the rated name-
plate voltage. This is most important
because, if the voltage is insufficient,
the compressor motor will start up
too slowly or not at all. In such a
situation, current drain will be ex-
cessive, the overload device will be
actuated and/or the line fuse will
blow.

In most dwellings, one or more
convenience (wall) receptacles are
supplied by a single branch circuit.
Each branch has a very definite cur-
rent limitation, usually 15 amps, or
20 amps if the wiring is more recent.
The air-conditioner load (operating,
not surge) plus other loads on the
same branch circuit must not exceed
this limitation. Where the air-con-

. Please turn to page 79
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The ‘pioneer 250
Horizontal Systems Analyzer

Systematically isolates horizontal
sweep system troubles in minutes!
No need for chassis removal—unit
plugs directly into damper and
horizontal - output tube sockets.
With the set operating, the follow-
ing in-circuit tests can be made:

Checks boost filter capacitor
Checks output-tube screen resistor
Checks output-tube cathode resistor
Checks output-tube filament voitage

Checks damper tube filament voltage
Checks B-- supply voltage

Checks B-- boost voltage

Checks horizontal output tube

Checks output-tube screen voltage

Checks screen-bypass capacitor

Checks output-grid coupling
capacitor
Checks output-tube cathode current

Checks output-tube cathode voltage

Checks cathode-bypass capacitor
Checks output-tube bias
Checks grid-drive signal

Checks oscillator frequency in ¢cps

Checks flyback transformer for
defects

Checks horizontal yoke for defects

Checks inductance of horizontal
yoke

oNLY $109.00 net

Fill in this handy coupon. Order will be
credited our distributor in your area.

I][ISS ELECTRONIC RESEARCH, INC.
820 Baltimore, K.C. 5, Missouri

ORDER NOW ON A 30-DAY
MONEY - BACK GUARANTEE

If for any reason | am not satisfied with
| my PIONEER 250, 1 may return it within
30 days for a full refund.

[ Enclosed is remittance of $109.00
[ Please ship C.O.D.
NAME
ADDRESS
CITY
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Improve Your VIVM

If your VTVM is one of the older
models (before uniprobes) and em-
ploys pin or banana jacks for com-
mon and AC-ohms leads, you prob-
ably find yourself reinserting the
leads in the jacks more often than
you care to admit. Worn banana
plugs seem to pop out of their jacks
at the slightest provocation. This
situation can be remedied in a very
simple way — replace the banana
jacks and plugs with miniature
microphone connectors such as Am-
phenol 75-1 and 75-3 or Switchcraft
S501F and 5501MF —- the latter
unit being the male panel connec-
tor.

Installation details are shown in
Fig. 1. The fiber shoulder washer
originally used with the banana
jacks can be reused in most cases.
The leads that previously soldered
to each of the banana jacks must
be connected to the center terminals
of the new connectors. The finished
job should look as shown in Fig. 2.

Negative Temperature
Coefficient

If your experiences have been like
mine, you haven’t had too much
METAL
PANIL
NpTFIEER
SHOLADER #a SHER

i
JACK i

=

CENTER CONMECTOR

.,
GRIUND
| LG

AR
ALAIN FIBER
WASHER

Fig. 1. Installation of miniature micro-
phone connectors improves VIVM value.
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SERVICING

By Calvin C. Young, Jr.

luck obtaining capacitors with spe-
cial temperature characteristics from
your local distributor. About the
only ones I've been able to get con-
sistently are zero and N750 types.

While plowing through a maze of
capacitor catalogs, I came across a
system for combining zero and N750
units to produce any negative char-
acteristic that might be required.
The method is simple, involving only
the parallel connection of a zero
type and a N750 type. To deter-
mine the value of the N750 unit,
divide the product of the desired
capacity and the desired tempera-
ture coefficient by 750. To deter-
mine the value of the zero unit, sub-
tract the value of the N750 unit
from the desired capacity.

Thus, if you wanted to assemble
a 220-mmf unit with a N220 tem-
perature coefticient, you would cal-
culate the value of the N750 com-
ponent as follows:

220 x 220 48,400

750 750 — 64 mmf

Since 62 mmf is the nearest

standard value, subtract 62 mmf
from 220 mmf, and you’ll find you
need a 158-mmf capacitor with zero
The nearest

standard

coefficient.

Fig. 2. Finished installation on VIVM
showing the AC-OHM lead connectors.
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CUT DAMPER-TUBE ARCING!

Have steady, dependable pictures with the new Service-Designed

General Electric

Side—by—side receiver tests show how
prototype horizontal-damper tube oc-
casionally will are, cathode-to-plate
(screen at left), whereas the new
General Electric 6AX4-GTA continues
to do its job reliably. The reason: a
new, 15% larger cathode, with more
emission area, consequently a lower
operating temperature requirement.

6AX4-GTA (right)!

New 6AX4-GTA also has faster warm-
up, tapered pins, other improvements.
Install this advanced tube to promote
customer satisfaction, reduce call-
backs. Service-Designed quality
through and through! See your
G-E tube distributor! Distributor
Sales,ElectronicComponents Division,
General Electric Co., Owensboro, Ky.

Progress /s Ovr Most Important Product

GENERAL

ELECTRIC

2-111.202
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“What do you mean I can
take the first step
toward stereo at
no extra cost?”

“Easy. This Sonotone
Stereo Cartridge plays
your regular records
now...plays stereo when
« * ° you convert later on.”

Sonotone Stereo Crtridges

give brilliant performance on both
stereo and regular discs...and cost
the same as regular cartridges.

Specify Sonotone...here’s why you’ll hear the difference: ‘

1. Extremely high compliance...also means good tracking,
longer record life.

2. Amazingly clean wide-range frequency response.

3. First-quality jewel styli tips—correctly cut and optically '
ground for minimum record wear.

4. Rumble suppressor greatly reduces vertical turntable

noise.
‘ Prices start at $6.45 (including mounting brackets).

Get details on converting to stereo. Send for free
booklet: “Stereo Simplified,” Sonotone Corp.,
Dept. CP-49, Elmsford, N. Y.

Sonotone.

Electronic Applications Division, Dept. CP-49

ELMSFORD, NEW YORK

In Canada, contact Atlas Radio Corp., Ltd., Toronto
Leading makers of fine ceramic cartridges, speakers, microphones, tape heads, electron tubes.
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Fig. 3. Mounting details for the hori-
zontal-oscillator coil in Sylvania TV.

value is 150 mmf; thus, you would
use this value and select a higher
value for the N750 unit, say 68
mmf. Connected in parallel, these
two values give you a total capacity
of 218 mmf at very near the desired
temperature characteristic (within
10% and close enough for all prac-
tical purposes). Other values and
characteristics would be calculated
in the same manner.

Service Hint on Sylvania
21P101A

The customer had originally com-
plained that this set was completely
dead. None of the tubes had open
filaments, and the AC switch wasn’t
defective, leaving as the only sus-
pect a large dropping resistor in the
filament circuit. In the shop, a 51-
ohm, 30-watt resistor cured the
trouble. Everything seemed okay, so
the set was placed in the outgoing
rack.

Even though it was below zero
the next day, the serviceman
checked with the customer and
made arrangements to deliver the
set. In the customer’s home, with
the chassis back in the cabinet and
all the knobs in place, the service-

| man found he couldn’t get the hori-

zontal oscillator to lock in. In fact,
the hold control didn’t seem to have
any effect at all. In the course of
events that followed, the serviceman
found that tapping the shaft of the
control (connected to a slug in a
coil) would cause the picture to
pop in and out of sync.

Because the set had already been
shop-tested and the balance of the
circuits were operating nicely, the
chassis wasn’t pulled again. Instead,
only the suspected coil was re-
moved. A vigorous shake confirmed
the previous suspicion; the core was
definitely broken, so it was taken
to the shop to serve as a guide in
obtaining a replacement.

Checks with local parts distribu-



Use Delco Radio

]
S e rv I c e I a rts l 8-inch ''Hi-Fi"" speaker, No. 8007 offers the
- most highs, the most lows, the most watts in o

medium-price speaker. Designed for replace-
ment use and high fidelity oudio systems.

Your Delco Radio Electronic Parts Distributor carries

the complete line, giving you fast, dependable service on the items
you’ll need for Delco Radio and other radio service work. Delco Radio also
provides:

e Wide selection of special application parts o Effective warranty program
e Complete technical training program o Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General
Motors!

Available everywhere through @ UMS @ D E L C o R A D I o

Electronic Distributors

ioted with . .
associated wi _ UMITED MOTORS SYSTEM _ DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

IRON CORES

TRANSISTORS

CONTROLS

TRANSFORMERS VIBRATORS
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| HERE'S THE

o

Bypass Capacitor
you can use/

AEROVOX TYPE V8acC
"Aerofilm (‘Mylar) Tubulars

The best bypass capacitor on the market today at a price no higher than conventional
units. All the technical advantages of Mylar dielectric, so widely used in premium-
priced capacitors, are yours in a superior bypass tubular that virtually eliminates call-
backs. Combining performance-proved, humidity resistant white ceramic cases with
Mylar dielectric makes these capacitors superior to anything previously offered. These
remarkable units will stand-up in those high humidity areas where other types have failed!

Only Aerovox Type V84C
gives you these plus features...

SMALLER SIZES than conventional tubulars.
85°C 150°C operating temperatures (with
voltage derating).

LOW DIELECTRIC ABSORPTION, lower than oil-
impregnated types.

OUTSTANDING STABILITY, little temperature
change over normal operating range.

HIGHEST INSULATION RESISTANCE

PREMIUM QUALITY at prices no higher than
conventional units.

BUY "EM
BY THE KIT...

two Mylar Tubular
Kits (AK-100 &
AK-101HS) in ;
handsome 4-drawer
metal cabinets are now available at your local’
Aerovox Distributor. Buy the capacitor assort-:
ment kit and get the cabinet FREE!

* Aerovox trademark 1 DuPont trademark,,

AEROVOX CORPORATION

DISTRIBUTOR DIVISION
NEW BEDFORD, MASS
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Fig. 4. "Electro-Sub’’ provides 10 popu-
lar capacitance values at 450 WVDC,

tors failed to locate a suitable re-
placement; therefore, a man was
dispatched to the Sylvania distribu-
tor to obtain the correct part which,
by the way, was 132-0019. The ca-
pacitor pointed out in Fig. 3 was
transferred to the new coil which
was then installed. This restored the
set to normal operation and helped
produce another satisfied customer.

Since the chassis had been oper-
ated in various positions while it
was in the shop, the technician was
sure the defect had developed after
the set left the shop. The only possi-
ble explanation for the broken core
is that the relatively warm core,
when taken outside into the frigid
weather, had broken due to the
rapid temperature change.

Shop Service Aid

The Sencore Model ES-102 Elec-
tro-Sub shown in Fig. 4 not only
provides ten of the most-often-
needed capacitance values at 450
WVDC, but also includes a 3-posi-
tion switch and a 500-ohm resistor
for capacitor surge protection and
automatic discharge. Red and black
test leads are permanently con-
nected into the test switch circuit
as illustrated in Fig. 5.

The three - position switch is
spring-loaded for automatic return
to position 1. As the switch is moved

SLIDE CONTACT so0a

INPOSITION 1 ANODE OF CAPACITORS

THROUGH SELECTOR
SWITCH
——t

com

of 1 H 3
ALL

CAPACITORS

BLACK RED
TEST TEST
LEAD LEAD

3-POSITION
SWITCH SPRING
LOADED TO RETURN
TOPOSITION

Fig. 5. Slide switch automatically pro-
vides surge protection for capacitors.




Electronic Wire

for Every Application \
Service Rated—Quality Controlled
Every Electronic Wire you need
in easy-to-use packages.
’ Aircraft and Auto Radio Wire  Magnet Wire
Antenna Rotor Cables Microphone Cables
/ Broadcast Audio Cables Mil-Spec Hook-Up Wires
Bus Bar Wire RG /U Cables
Community TV Cables Shielded Power Cables
Cords Shielding
Hi-Fi and Phono Cables Sound and PA Cables
Hook-Up Wires Strain Gauge Cables ‘
Intercom Cables Transmission Line Cables }{,/“‘
TV Camera Cables v
Ask Your Belden Jobber -
e —— .
Belden |
One Wire Source for Everything : i g s |
Electrical and Electronic - 4
< |
Belden ©
WIREMAKER FOR INDUSTRY
SINCE 1902
CAGO
; ,ﬁ Magnet Wire » Lead Wire « Power Supply Cords,
%{ 4 / Cord Sets and Portable Cord * Aircraft Wires
P> 1"; ’ . ¥ - Electrical Household Cords * Electronic Wires
» Z /‘;’// il g - Welding Cable » Automotive Wire and Cable
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' A LIFETIME WA

FLUXVALVE AND T-GUARD ARE TRADEMARKS USED TO OENOTE THE QUALITY OF PICKERING & COMPANY INVENTIONS.

Truly the finest stereo pickup ever made...
the STANTON Stereo FLUXVALVE is
hermetically sealed in lifetime polystyrene with
all of the precision that has made Pickering
a quality leader in the field of high fidelity
for more than a dozen years,

For instance...only the
STANTON Stereo FLUXVALVE has the
“T.GUARD" stylus assembly—so safe and easy
to handle...so obedient and responsive
to every musical nuance in the stereo groove.

Oh1y the STANTON Stereo FLUXVALVE has
the parallel reproducing element contained in the
“T.GUARD'...assuring the proper angle of
correspondence between recording and playback
styli for maximum Vertical Tracking Accuracy.

*Exciuding wear and lear of the dlamond stylus 1ip and party
of the related moving System in ihe “T-GUARD™ atsemoly.

ane

And ...because of this the STANTON
Stereo FLUXVALVE reproduces music
with magnificent sound quality...from both
stereophonic and monophonic records ... with
negligible wear on record and stylus.

'n plain truth...the STANTON
Stereo FLUXVALVE is by far the finest stereo
pickup made...backed by a Lifetime Warranty®,
assuring you a lifetime of uninterrupted,
trouble-free performance—with a quality of
reproduction no other pickup can equal.

We suggest you visit your Pickering Dealer soon
—drop 1n and ask for a personal demonstration.

NEWLY REVISED—""IT TAKES TWO TO $TEREO™ '~
ADDRESS DEPT. T49 FOR YOUR FREE COPY

'E) for thase wha M// the Gifference e ovaurs man siosuiry producTs 0¥
C PICKERING & COMPANY, INC., Plainview, N. Y.

This is the busi-
nesslike approach
to service record
keeping. Tripli-
cate forms serve
as order form,
invoice and office
record, with
spaces for com-
plete information
on every job.
Separate listings
for receiving
tubes, pix tube,
parts, serial num-
bers, labor and
tax charges, sig-
natures, etc. 75¢
a book, $6.50 for
dust-proof box of
10. In stock at
your distributor.
Write for your
free folder de-
scribing Dave
Rice’s OFFICIAL
ORDER BoOOKs,
including an ac-
tual size sample
copy of the handy
order form.

* * x %
For customer’s
prices on every
replacement part,
plus flat rate and
hourly service
charge data,
regional and
national, Dave
Rice’s OFFICIAL
PrRICING DIGEST,
listing over 63,000
items. $2.50.

ELECTRONIC
PUBLISHING CO., INC.
180 N. WACKER DRIVE |
I| CHICAGO 6, ILLINOIS

PROFESSIONAL
technicians

use

dowe Kiees
OFFICIAL
ORDER BOOKS
for every
TV-RADIO
service

call
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RADIO AND TV ®.

SERVICEMEN

Here's the perfect companion
to any tester!

o
(A ""»,%

Model GCT-8

GRID
CIRCUIT
TUBE
TESTER

(U.S. Pot, No. 2,784,372)
Quickly spots grid errors and leakage

Here’s the perfect accessory for every
serviceman! Checks critical “‘Control-
Grid™" condition of vacuum tubes
faster, morc accurately than any other
tester! As many as eleven simultaneous
checks—automatically! Stops guessing,
substitution checking, and costly re-
checks. Electron-eye tube indicates
following faults at a glance: Control
Grid Emission Excl., Grid-to-Cathode
Shorts, Gaseous Condition, Cathode-
to-Heater Shorts, Grid-to-Heater
Shorts, Grid-to-Plate Shorts, Plate-to-
Heater Shorts, Grid-to-Screen Shorts,
Screen-to-Heater Shorts, Heater-to-
Suppressor Shorts, Grid-to-Suppressor
Shorts.

Truly portabrlle—méy be stored and
carried anywhere. Com-
plete, easy-to-assemble kit 5]923

Wired and factory tested.. $29.95 net
o Write today for free literature
m MANUFACTURING CO. .
N ~8” 5015 Penn Ave. So., Mpls., Minn. o

O *
'...".0.0"Q"O.'QQ"Q.'O‘QQ.CQ.QQ..OQ00'0000‘.

TG 0 00O 0S¢0 S0 OO OOCOCESOPSEBBOSEOENDTES
'.......ooooo *evccccses,
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Fig. 6. Installing an auto snack tray on
the underside of the servicing bench.

away from its resting position, the
slide contact connects the red test
lead through the 500-ohm resistor to
the anode of the capacitor previous-
ly chosen by the rotary selector. As
the slide connector is moved further,
the 500-ohm resistor is dropped out
of the circuit and the red test lead
is connected directly to the anode of
the capacitor. Releasing the switch
labeled “Surge Protector — Push to
Test” automatically removes the red
test lead from the circuit and dis-
charges the capacitor.

Capacitances oftered by this unit
(as seen in the photo) are 4 through
350 mfd in 10 steps and, while the
voltage rating of all units is 450
volts, any of them can be used at
lower voltages without any effect on
capacitance value.

‘Autotray’’ Becomes
Service Aid

Are you troubled with small
screws, washers and nuts falling to
the floor — not to mention a minia-
ture tube sometimes rolling off the
bench? If so, a suggestion sent in by
H. Leeper of Canton, Ohio, may
save you time and trouble. The
Autotray shown is designed to swing
under a car’s dash when not in use.
It may be attached to the underside
of your bench or table with the
bracket furnished (see Fig. 6.)

The tray is about 12”7 x 6%4” and
has two openings which are about
3” in diameter and about 2" deep.
Paper drinking cups may be placed
in the openings as shown in Fig. 7
to hold miniature tubes taken from
a radio or TV being repaired. The
tray can be swung out of sight and
out of the way when not in use. A

5% =l
— -

Fig. 7. Paper cup holders are handy for
holding stray tubes used at the bench.
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ownership of a IPHOTOFACT strvice pATA LIBRARY
SPELLS SUCCESS FOR SERVICE TECHNICIANS

serVICQ.Iy

~F
S'Iyde,-'s salersonk S"Yder'

Clork ’b"’Q,&Ws::rfv:/c e
Q.

HERE’S MORE PROOF...FROM COAST-TO-COAST

ARIZONA
“l would not take anything fcr
my valuable collection of Sames
PHOTOFACT."”
—Charles S, Coot,
Winslow, Arizoma

IDAHO
“My PFOTOFACT library is a2
indispeysable source of servicz
imformation on the...TV sets
servicec in our shop. Withodt
tkis information, the time re-
quired +> complete many repair
jobs wcild be prohibitive."
—Richard Huntley,
Craigmont, Idaho

WISCONSIN
“With the PHOTOFACT file to
back us, we have complete con-
fidence that we can handle any
service problem brought to the
shop.”
—Howard R. Olds,
Darlington, Wis.
TEXAS
‘| don't see how anyone can run
a shop without a set of PHOTO-
FACT. | would Le lost without
mine. They are a must on any
bench job. You can do a faster
job with the information in
PHOTOFACT."”
—". A. Hopkins,
Quanah, Texas

OHI10
“PHOTOFACT speeds up my
service on repairs and the file
cabinets help dress up the
shop.”

—Ed Rahm, Toledo, Ohio

SOUTH CAROLINA
“(With PHOTOFACT) | have a
lot less time on the bench and |
can do a more complete repalr
job on a customer's set and
have less come-backs because
of a perfect repair job.”
—Glen Stewart,
Pickens, S. Car.

MASSACHUSETTS
“PHOTOFACT has been one of
the mainstays in my service
business. The PHOTOFACT
library has cut my service time
well in half and has more than
pald for itself already. In the
best words—PHOTOFACT
kept my new business in the
black.”
—Benjamin L. Hall,
Edgarton, Mass.

PENNSYLVANIA
“They are just great. Cuts serv-
Ice time to a minimum.”’
—Virgil Franceschini,
Barnesboro, Pa.

NEW EASY-BUY PLAN! 1t’s the money-saving way to
baild your co nplete profit-making PHOTOFACT Library!

NO INTEREST—NO CARRYING CHARGE—AS LITTLE AS $10 DOWN

FREE! valiable steel file cabinets for PHOTOFACT
monthly subscribers and Library purchasers.

Veluable booklet REE I
shows you how 4

PFOTOFACT boosts
your profit-capacity

Send for it!

HOWARD W. SAMS & €O., INC.
2201 E. 46th St., Indianapolis 6, Ind,

[T] send me Free booklet "*Your Guide To Maximum Profits"
[J 'm a Service Technician: [ full-time; [_] part-time

My Distributor is:
Shop Name
Attn.
Address

State

(;itv _ e s e w Zone
0O



exclusive

service

by
Amperex®
distributors:

VALVO

for replacement in
European radios

Many European radios and hi-fi-
components now popular in this‘;
country utilize the European-made
VALVO tubes, which have thus far.
had no American distribution. As
a special service to the trade, vaLvo
tubes are now being stocked by all
franchised Amperex distributors. Re-
placement of the original tubes with
completely identical types will assure
optimum results in the repair and?
servicing of these European sets. ¢

Pree

%
ask Amperex 3
&
for the name and address éﬁ
of your nearest distributor
S
k4
Amperex Electronic Corp. %

230 Dufly Avenue Hicksville, L.1.,, N.V.
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Greetings. As a means of ex-
panding your customer list, have
you ever thought of spending some
of your ad budget for participation
in a local Welcome Wagon service?
You might introduce yourself to
every new family in the neighbor-
hood by offering to check their TV
set (without charge) to make sure
it survived moving day without
damage. Another appropriate offer
would be a credit of so many dollars
toward the labor charge on the first
service call. This invitation, along
with your name and address, could
be printed on a card and slipped
into the basket of gifts that the
Welcome Wagon delivers to new-
comers.

You are charged a small fee
(exact sum varies) for each such
call made. In a medium-sized city,
this organization visits hundreds of
families per month — drumming up
more potential business than you
could ever handle. Fortunately, they
are willing to offer partial coverage;
for example, they might present
only 50 or 60 of your cards per
month to families who have moved
into your immediate locality.

They’re In The Bag. Electrotex,
a parts distributor in Texas, im-
prints common paper bags in two
colors with a message headed,
“Your Troubles Are In The Bag.”
These are offered to service techni-
cians at a low bulk rate for use in
delivering bad parts to customers
after completion of shop jobs.

This jobber reports the bags have
been a rousing success in his area.
Perhaps an idea along this line
would work well for you, too.

Returning defective parts along
with the set is recognized as a wise
practice, since it lets the customer
see what he’s getting for his money.
However, he will accept a loose col-
lection of grimy TV tubes and
diseased-looking tubular capacitors

WWW americanradiohistorv com

about as eagerly as a handful of
dead bugs. Hand over the decrepit
parts in a neat bag, however, and
the average customer will follow a
simple three-step procedure: Read
the good-will message on the out-
side, peer gingerly inside, and then
fling the whole mess into the trash
can. This last gesture signifies he is
satisfied with the job you’ve done.
Besides its usefulness as a neat
bit of public relations, the bag also
helps you keep track of all parts re-
moved from the set during repair.
This cuts down on the number of
capacitors and resistors absent-
mindedly donated to the cause of
getting the set in proper working or-

der.

Limping Along. We’'ll bet that
you are putting up with a number of
nagging little defects in things which
belong to you — for instance, a lock
on one door of your truck that can’t
be operated from the outside, or a
zipper on your jacket that won’t zip
up all the way. It seems to be human
nature to live with such faults as
long as the object can still be used.
Why don’t you get them fixed? Sim-
ply because you never get exasper-
ated enough to fix them yourself or
to hunt up a professional repairman.
Yet, if someone came along and
convinced you that he could take
care of these little things with mini-
mum cost and inconvenience, you'd
most likely be willing to let him do
it. You might even agree to have
your storm windows repaired in
July.

People have the same sort of
minor defects in their radio and TV
sets—burned-out dial lights, broken
contrast-control knobs, dirty safety
glass, or minor circuit defects which
don’t prevent use of the set. These
annoyances will frequently be toler-
ated until some major trouble de-
velops, unless some considerate
serviceman takes the trouble to cor-
rect them. Like so many of life’s




1ST TIME IN RFSISTOR HISTORY

i
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COMPLETE

COVERAGE

HERE'S THE SECR

With the new IRC
MULTI-RANGE RESISTOR

oNLY & TYPES

New! Compact! Efficient !

IRC MULTI-RANGE
RESISTOR KIT!

COVER
200 ceccecceocooocoonnecee Here’s super-convenience on power
VALUES ASSORTMENT #55 resistors. Have complete 10-watt

coverage right at your fingertips . ..
in a stock so compact it fits in the
palm of your hand. No delays for
odd values . .. no costly inventories
of slow-movers.

10-watt ranges from ' to 50K ohms CONTAINS 5 HANDY - PAKS

The first new approach to power
resistors in 25 years. 4 separate
elements sealed in a single, steatite
case. Axial lead design speeds re-
placement. Steatite case provides
superior insulation.

QUICK, SIMPLE TG ADAPT!

Only 10 basic terminal interconnec-
tions .. .all with axial leads. Con-
nection diagrams in each Handy-Pak.

10 Type MR Resislors

Ry

Kit gives complete 10-watt coverage of
200 values.

dealer net e Contains 5 Handy-Paks—2 of each Type

MR resistor—-10 Multi-Range units.

RIgid, clear-plastic box with hinged lid.

s e 00000000 QORI RRRRRRNOS

0
20

Measures only SV x 1% x 3%,

For the required re-
sistance value, simply
solder desired inter-
connection and cut
off unwanted
terminals.

Available Now From Your
IRC Distributor. Order
Yours Today !

INTERNATIONAL RESISTANCE CO.

Dept. 364, 401 N. Broad St.,
Philadelphia 8, Pa.

in Canada: international Resistance Co.,
Ltd., Toronto, Licensee
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For Quality of international reputation

Economies that guarantee extra profits

~ MITACHI

RECEIVING TUBES

Exclusively through E. UQCO

HITACHI, LTD.,

] .one of the world's leaders
e, iN advanced electronics

", design and manufacture . . .

i Grand Prix Award winners,
& for scientific equipment,
at the Brussels World's Fair.

Lif
e

HITACHI TUBES, CHOICE AS ORIGINAL
EQUIPMENT BY MANUFACTURERS IN THE U.S.
AND ABROAD

SELL—SERVICE —SATISFY—with de-
pendable, EUC-guaranteed Hitachi
tubes. Performance-proved around
the world, Hitachi tubes are made the
quality-controlled American way to
fully meet top American standards.
And, important cost savings assure
you of profits not normally obtainable
with tubes of this high calibre. Most
popular types available.

Behind the EUC symbol. .. Elec-
tronic Utilities Co., a division of
The Sampson Company, makes
these tubes and other selected elec-
tronic components from abroad
available to original equipment
manufacturers and replacement
parts distributors . .. on a local-
ized, prompt-delivery basis. In
addition, EUC has its own resi-
dent representatives and engi-
neers abroad, maintaining quality
of product in strict accordance
with U. S. requirements.

See your EUC Distributor now, or write for CATALOG NO. 558-R

ey PRy

A complete line of Quality Electronic Components:
Capacitors ® Miniature Transistor Transformers ® Variable Condensers
Carbon Resistors ® Tone Arms and Cartridges ® Transistor Radio Earphones
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small comforts, these little improve-
ments are really appreciated; so
they're well worth performing as
routine “extras” on your calls. You
could even work up a direct-mail or
radio-spot advertising campaign to
let people know that you take care
of small repair needs.

More Sets—More Business. The
theme. “Two or More TV Sets in
Every Home,” is expected to appear
often in TV manufacturers’ adver-
tisements during the coming season.
The consumer products division of
EIA is currently cooperating with
individual manufacturers to build a
coordinated program of new-set pro-
motion around this idea.

The multiple-set campaign should
be regarded as more than just an
effort to sell new TV sets. It will also
serve to increase the total number of
sets in use, thus providing opportun-
ities for the ambitious serviceman to
increase his volume of business. Be-
sides creating more service work, an
increase in multiple-set homes will
open up new chances to install an-
tennas, two-set couplers, and an-
tenna distribution systems.

Here’s another encouraging note:
If the average customer warms up to
the suggestion that he should own
an extra TV set or two, dealers may
be able to solve the problem of what
to do with trade-ins. After all, the
second or third set in a home doesn’t
have to be new! Perhaps this year’s
new-set buyer will be more easily
talked into keeping his old set in-
stead of having the dealer haul it
away. Sales of reconditioned used
sets may perk up, too.

Edible Resistors. Ohm’s Law
has been put to use for cooking hot
dogs! In a new “Dog-O-Matic” ap-
pliance, electrodes are attached to
wieners at both ends — thus literal-
ly “plugging them in” across the AC
line. The electrical resistance of a
hot dog is high enough to prevent
blowing a line fuse when the current
is turned on. Like an ordinary re-
sistor, however, it will heat up;
in about 90 seconds, it’s cooked to
perfection.

Need an expendable power resis-
tor for an electronic experiment?
Don’t rummage around in your
parts box — raid the refrigerator!
Then enjoy a snack afterward, too!



THE

SHAFT

Series A 47: Y2-watt, '%,” di-
ameter controls. 500 ohms to
10 megohms.

SWITCH

CARBON CONTROL
COMBINATION

There's no fuss, no muss, when it comes to getting the exact carbon control
you want—when you ask for Clarostat. You get your choice of shaft — 13 types
to select from—and with just a light tap, the shaft is permanently attached.
Also, pick your switch, and in a moment you have the exact combination you
need. Ask your Clarostat distributor for the new, bigger, 1358 Catalog.

Series A 47F: Yo-watt, %,
diameter controls, with taps
located at 30%, 50% or 70%
of rotation, depending upon
resistance value. 50K to 3
megnhms.

1 38” long male
for female fitting.

2 2” round shaft.
3 3” round shaft, ¥,” dia.

4 3” knurled split
shaft.

5 5 round shaft,
6 5” flatted shaft.
7 5" knurled split
shaft.
8 3” flatted shaft.
9 3” round shaft.
10 14" double-flatted
Philco-type shaft.

11 14” fine knurled
shaft.

12 3" knurled flatted
shaft.

13 3" fine knurled
flatted shaft.

Series AD 47: Yz-watt, '¥,”
diameter dual controls for
audio, radio, TV and industrial
uses. Various taps available.
50K to 5 megohms.

Choice of five switch
types including- SPST and
DPST, for various -power
ratings. UL approved.

Mwm bo«, RESISTORS, CONTROLS, Qud. RESISTANCE DEVICES

DOVER, NEW HAMPSHIRE, U.S.A.
In Canada: CANADIAM MARCONI CO., LTD., Toronto 17, Ont.
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MORE

OF EVERYTHING
YOU WANT IN A

TUBE and
TRANSISTOR
CHECKER

1. Electronamic® Tube Performance Checker
2. Comprehensive Transistor Checker

3. Complete Crystal Diode Tester

4. CR Tube Beam Current Tester

5. Functional VR Tube Tester

6. Direct Reading Gas Tester

... plus Free Tube and Transistor
Test Data Subscription Service for one full year!

ATy
P S

4w Ii ﬁ-.ﬁ'i_qﬂ (]

@ t '_il

»es AT

A PRICE THAT
MAKES SENSE

THE

PRECISION

MODEL 10-60

1. Positive, all-inclusive tube performance testing
... not limited to mutual conductance alone.
Widespread Iceoranges cover all types of
transistors — low, medium and high power
n-p-n and p-n-p types.
. Crystal diode tests: 22 selected DC voltages
for forward and reverse current tests.
. Cathode ray tubes tested for true beam current.
. Tests voitage regulator tubes for regulation
at manufacturer’s specified current [imits.
. Special gas test circuit indicates troublesome
gas content directly on sensitive 514" meter.

ol

o Uuah (2]

Model 10-60: Complete with 5 window
hi-speed geared roller chart unit and
technical manual....Net Price $195.00

Model 10-40: Physically and electrically
similar to the Model 10-60 but without
transistor and crystal diode testing
facilities........... Net Price $149.50

P Avallable and on display at leading electronic parts
distributors. Write for complete PRECISION cataiog.

P PRECISION Test Equipment carries a full year warranty!

7031 sath St Glendale 27, L L, N Y. |
ri: 458 Broatwiy, New York 13
g'ﬁ._"rq..f__ my*“‘.%u Alias Radlo Corp., Toronto 9
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Carry Guy Rings Safely

1t’s downright dangerous to reach
in your pocket for a guy ring when
you are poised out on the edge of a
slanting roof, but it’s a relatively
easy matter for you to remove one
from your belt loop as shown. Hook
a supply of rings on a convenient
loop before you go up on the roof.

Service Uses for Putty

Extra-sticky calking-strip putty
(available at hardware stores) is a
helpful item for the service bench.
Among its many uses are catching
metal chips when drilling chassis
holes, picking up drill chips and
small bits of solder, removing metal
filings from pole pieces of PM
speakers, or holding parts on the
bench when soldering or testing.

Shockless AC-DC Servicing

Have you ever received a jolt
while servicing an AC-DC set on the
bench? Chances are, you completed
a circuit between the chassis and a
grounded object. If you want to
avoid such unpleasant shocks, cover
an area about 2’ square at one end
of your bench with a piece of fine-
mesh copper screen or sheet metal
and ground it through a neon lamp.
Place the AC-DC set on the screen
or plate and turn the set on. If the
lamp lights, just reverse the line
plug in the outlet.

Ladder Measures Lead-In

To simplify the measurement of
lead-in wire used on antenna instal-
lation jobs, mark the length of your
service ladder with different-colored
daubs of paint at foot and half-foot
intervals. Then you can charge the
customer for exactly the amount of
wire used.

www americanradiohistorv com

Asbestos Facilitates Soldering

Ever try soldering small parts
while they are clamped in a vise?
Chances are you found the task a
difficult one because the heavy met-
al jaws dissipated the heat so rapid-
ly that you had to resort to some
other way to hold the work. Next
time this happens, pad the jaws with
some pieces of asbestos. This will
eliminate the undesirable heat dissi-
pation and make efficient soldering
much easier.

Magnetic Schematic Holder

Do Your PHOTOFACT service
folders lay around on your bench
and become torn by tools and soiled
with solder and dirt? This can’t pos-
sibly happen if you keep the folder
you are using attached to the wall
near the service bench. Fasten a
magnetic knife rack (or a strong
magnet from a PM speaker) to the
wall, put your service folder up to
it, and lay a small piece of iron such
as a flat file against the folder. This
will hold it securely in place without
harming it in any way. You can turn
it over easily to view the opposite
side, too.

Parts Bin for Shop

If you have some vacant space on
your shop wall that isn’t being put
to good use, why not take a few
spare moments to build a wall-
mounted parts bin? If you keep
most-often-needed pieces of hard-
ware or parts in a bin made from
some 6%2” three-quarter discs and
a length of 6” stovepipe, parts selec-
tion will be fast and efficient. In case
you don’t have enough space left on
your shop wall for such a bin, mount
it on one end of the bench.



Why it is more profitable
to handle only BUSS Fuses!

BUSS fuses stay sold—customers
stay satisfied because, BUSS fuses
are made to protect, not to blow
needlessly.

Every BUSS fuse you sell or in-
stall is tested in a sensitive elec-
tronic device that automatically
rejects any fuse not properly con-
structed, correctly calibrated and
right in all physical dimensions.

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

Your customers know and
prefer BUSS fuses

The ready acceptance of the
BUSS trademark as standing for
fuses of unquestioned high quality
is built upon the millions upon
millions of BUSS fuses that have
provided dependable protection in
homes, farms and industry over the
past 44 years.

Selling and installing KNOWN,
‘trouble-free’ BUSS fuses, saves you

BUSE moakes a complete line of fuses for home, farm, commercial,
electronic, electrical, automotive and irdustrial use.

time and trouble and helps protect
your reputation for service and
reliability.

For more information on BUSS
and FUSETRON Small Dimension
fuses and fuseholders,
BUSS bulletin SFB.

write for

BUSSMANN MFG. DIVISION,
MeGraw-Edison Co.
University at Jefferson, St. Louvis 7, Mo.

TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION
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“It’s really just a pizza pie, but
of course a JENSEN NEEDLE
makes anything sound better.”

SUITS NEED PRESSING—
MERIT DEFLECTION YOKES
DO NOT!

Merit deflection yokes are cosine wound
TO FORM, not pressed. Pressing can
lead to distortion and poor focusing.

Pressing after winding frequently
causes breakdown.

MERIT COILS AND TRANSFORMERS
HAVE “BUILT-IN” ADVANTAGES.

Each Merit yoke is
100% LIVE TESTED

COMPARE IT WITH

MERIT

MERIT COIL AND TRANSFORMER CORP.
MERIT PLAZA « HOLLYWOOD, FLORIDA

New Vis-U-All
Picture Tube
Reactivator

ends guesswork . ..
“magic eye” tells

when to stop!

10" high, 6" wide, 5” deep

Model V200

Now test and reactivate all types of picture tubes,

including 110°, quickly, efficiently, without worry
or guesswork. Vis-U-All's exclusive, time-saving,

Only

tube-saving “magic eye”” shows you tube’s reaction

to voltage as it's applied, tells you when to stop
reactivating to prevent ruining with overdose.
And for accurate test of tube, it measures second
Convenient AC interlock
Compact, easy-to-carry steel cabinet

anode beam current.
included.
with instructions inside door.

$59.95

Slightly higher in West

See your distributor or write for literature
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VIS-U-ALL PRODUCTS COMPANY

303 Fuller Ave,, N.E.
Grand Rapids, Mich.
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Tool ""Tree’’

A convenient and orderly ar-
rangement of tools on the service
bench contributes much to the effici-
ency and money-making ability of
any electronic service shop. This
tool “tree” puts your most often
needed tools within arm’s reach. It
should take you only a little longer
than an hour to build. The four side
members are cut from Marlite pre-
finished pegboard and attached to
the top and bottom pieces with
small nails. A bolt with two washers,
inserted through holes drilled in the
middle of the bottom and base
pieces, serves as a pivot and allows
the tree to be rotated “Lazy-Susan”
fashion. The threaded end of the
bolt is recessed into the base piece
and the nut locked in place with
solder.

The tool fasteners are of the type
normally used with pegboards. The
holders for hex and spline wrenches
and drill-bits are simply blocks of
wood with holes drilled in them.

—RS———.

S

o

Prod Adapted To Fit Clip

To adapt a pointed test prod to
fit the sleeve of an alligator clip,
wind a medium-size paper clip into
a small, tight-fitting coil and place
it around the prod as shown. Now,
whenever you need to clip one prod
to chassis ground or to a terminal,
merely slip the coil over the prod
and insert it into the barrel of the
clip.




y
The new dual@tt@w
by SYLVANIA

v MORE THAN A PORTABLE V MORE THAN A TABLE MODEL

The set a serviceman can recommend to his best friend

e powerful fringe area performance e exclusive "LIFETIME ENGRAVED CIRCUIT"
e long-life GERMANIUM OR SILICON RECTIFIERS e shockproof, HIGH IMPACT STYRENE CABINET

for years of dependable reception

And, if service is ever necessary
TWO QUICK STEPS OPEN THE DOOR FOR ALL SERVICE JOBS

STEP 1

Take out only 8 screws to remove the back Just two more screws remove the entire chassis!
cover! All check points and tubes are accessible, If it ever becomes necessary to pull the chassis,
A burned-out tube can be located in seconds! simply remove two more screws and lift it out.
90% of all service jobs and adjustmenis can be The dualette carrying handle becomes a carrying
made without even removing the chassis! handle for the chassis!

Recommend SYLVARIA TV
\;-every set has a “LIFETIME ENGRAVED CIRCUITD
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New Radio Troubleshooter

Keeping pace with the ever-ex-
panding electronic servicing field,
Hickok Electrical Instrument Co. of
Cleveland has recently introduced a
new bench instrument specifically
for troubleshooting transistor radios.
Doing one of the jobs it was de-
signed for in Fig. 1, the Model 810
Transistor-Radio Tester is actually a
signal generator, an AM receiver
substitute, and a transistor checker
all rolled into one neat package.

Applications of the tester are not
necessarily limited to transistor ra-
dios, however, and it may also be
used in servicing tube-type receivers
as well as auto radios.

Specifications and features are:

1. Power Requirements—105/125 volts,

50/70 cps; power consumption ap-

proximately 25 watts.

2. RF Output—audio modulated or un-
modulated frequency ranges of 200 to

e v = g I

Fig.

1. Signal-tracing, substitution, and alignment of transistor radios is easy

600 kc and 500 to 1600 kc; output

impedance 180 ohms.

3. Radio Substitute—tuned receiver cov-
ering an IF band of 500 to 1600 kc;
and an RF band of 500 to 1600 kc;
cathode-follower prove provided; in-
put impedance 5 megohms shunted by
approximately 4 mmf; sensitivity 200
uv.

4. Audio Output — 600-cycle sawtooth,
variable from 0 to 2 volts p-p across
180-ohm load; modulation switch pro-
vided on panel.

5. Audio Substitute—AF amplifier with
cathode-follower input and built-in
speaker; input probe resistance 5 meg-
ohms.

6. Transistor Test — checks both p-n-p
and n-p-n transistors for leakage and
relative gain when used with low-
range milliammeter.

7. Size and Weight—9” x 1114” x 77,
1114 Ibs.

One can probably visualize many
uses for the Model 810 from the
specifications alone, but to really
become acquainted with a new in-

strument of this type, you should

with Hickok’s Model 810, which also featuers a test circuit for transistors.
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understand its operating principles.
When 1 first examined this piece of
equipment and took a look at the
function selector, I immediately
wanted to find out how it worked.

Although the tester is basically a
service instrument for transistorized .
equipment, its circuitry employs four
vacuum tubes — one 6AB4, two
6AUS8’s, and a 6X4 power rectifier.
This complement represents six sep-
arate stages; however, certain stages
are used for more than one applica-
tion, depending on the setting of the
function selector.

The function switch has six posi-
tions. In one, labeled 500-1600 KC
REC,, the instrument operates as a
complete AM radio, covering the
standard broadcast band and re-
producing sound on a built-in 4*
speaker. Stages involved in this ar-
rangement are shown in the block
diagram of Fig. 2A.

The input to this substitute re-
ceiver consists of a cathode-follower
triode stage housed in a probe at the
end of the input cable. The probe
may be connected to the RF circuits
of a radio under test or, with the use
of a 3’ length of wire, used as an
antenna itself. A gain control is also
found in the output of this first stage.

The two RF amplifiers (V2A and
V3A) are plate-tuned over a range
from 500 kc to 1600 kc by varying
the tuning dial on the front panel.
Since an intermediate frequency is
not used, the circuit operates as a
simple TRF receiver.

Audio detection is accomplished
by a IN34 crystal diode which, in
turn. supplies a grid signal to the
AF amplifier V3B. In the final stage,
an attenuator control located on the
front panel varies the output signal
to the tester’s built-in speaker. For
this function, the modulation switch
is placed in its off position, automat-
ically connecting the speaker dcross
the output circuit.

Turning the function switch to the
position marked 200-600 KC REC.,
the instrument is again operated as a
TRF receiver, except that the plate
circuits of V2A and V3A (Fig. 2A)
are tuned to a range covering the
two common [F radio frequencies of
262 kc and 455 kc. Incidentally,
with the tester operating in this man-
ner, you can also pick up aircraft
weather signals, which are transmit-
ted in this frequency band.

Selecting another function of the



Sa Aty Eao

BuisiIaApY aumolg uoying

——— el

<

K i O -

TRIPLETT
MODEL 630 vou

preferred by the professional
who insists on quality

B Popular streamlined tester with long meter scales

arranged for easy reading

CAUTION ON HIGH vOLTS

6000 ® Single control knob for all 34 ranges

.6000_—— OfF 1200

[1200 / ——300|A . L. .
o|300— —¢0l|® ® Easy Operation; Minimum burnout possibilities
4]
60— v Oour
—12{" pyr
v g - -J
12 L.

® Completely enclosed selector switch of molded

e construction; eliminates harness wiring
! coM

e ), .

x :);z n ® Wide range—tests AC-DC volts (DC at 20,000 O/V);
x 100 099 D C Microamperes, Milliamperes, and Amperes;

\.ﬂJV-ﬂ'A
Ohms (to 120 Megohms) Decibel and Output

$44;"—‘>g_ ® Heavy molded case ¥4’ thick for high impact, fully

insulated

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO
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Model 810, I placed the switch in its
500-1600 KC OSC. position, oper-
ating the unit as an RF generator.
Making use of the stages shown in
Fig. 2B, tube sections V2A and
V3A form a multivibrator-type RF
oscillator. The output frequency is
made variable by employing the
same tuned circuits used in the TRF
receiver setup. The dial on the panel
thus selects the generated signal,
which is then coupled to the output
cable by way of the cathode follower
V2B. If desired, the RF output can
be modulated with a 600-cycle tone
by merely flipping the MOD. switch

to its on position. I will describe this
modulation source presently.

With the function selector in the
position designated as 200-600 KC
OSC., the generator circuit of Fig.
2B automatically falls into a tuning
range covering the intermediate ra-
dio frequencies. This signal, too, can
be modulated or unmodulated and
used for either signal injection or IF
alignment purposes.

The block diagram of Fig. 2C
represents operating circuits of the
tester when sct up as an audio am-
plifier. In this case, the function
switch is in the AUDIO AMPL. po-

TV TIPS
FROM TRIAD

NO. 2 IN A SERIES

The voice on the phone was painfully familiar. ““No picture again,”’
it said. The PTM (short for Professional Television Man) realized
he was indeed on rather intimate terms with this particular receiver.
Since installing a power transformer 8 months ago he had put in
three 6CU6’s, and two “exact replacement” flybacks.

“This is a blot on my escutcheon,” said the PTM, who always
used big words when talking to himself. “I'll fix it or buy it.”

On the bench, the receiver revealed one flat 6CU6 and one fly-
back cooked to a turn.

First the PTM checked out the low voltage B+. Finding it
excessive by 40 volts, he referred to the secondary rating and found
it normal (660 volts where schematic called for 650).

“This can’t be,” he said, among other things. An outside sales-
man, attracted by the picturesque language, immediately presented
the PTM with Triad’s new Replacement Guide. ‘“Check page 15,”
said the salesman, who was apparently blessed with total recall.

Here they find the rating that counts for the serviceman is the
B+ he gets under actual conditions in the receiver; whether the
set has one or two 5U4’s; and, regardless, how fully loaded the
circuit is. Actually the same power transformer can vary from 340
volts at 709, load with two 5U4 rectifiers to 285 volts with one
5U4 at 1009.

A Triad Service Aid called “Taking The Heat Off Flybacks”
provides some additional information: “An increase of only 20 volts
B+ can shorten tube and flyback life by 809%.”

Better to fix the cause of the trouble than keep fighting the
results. So the PTM looked up the current and voltage rating and
selected the item that delivered it from his rectifier system. The
picture was just as good but the whole set cooled down well below
the boiling point.

MORAL: Too little information is a dangerous thing. Extra
specifications—such as those you get from Triad—avoid callbacks.
If you'd like to receive Triad Service Aids, communicate with
Triad Transformer Corp., 4055 Redwood Ave., Venice, Calif.
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Fig. 2. Block diagrams of Model 810.

sition, and the modulation switch is
turned off. This functional arrange-
ment is used for complete signal
tracing of the audio section of a
radio, or as an auxiliary amplifier in
itself. An input signal of 10 milli-
volts or more will normally produce
a good aural indication from the in-
strument’s speaker.

Placing the function switch in its
one remaining position, namely 600.
CPS AUDIO, I discovered that the
unit operated as a simple audio
oscillator or generator. The stages
involved are shown in the block dia-
gram of Fig. 2D. The relaxation
oscillator, operating from the B+
supply, consists basically of an NE2
neon bulb, a .002-mfd charging ca-
pacitor, and a 5.6-megohm limiting
resistor. The fixed frequency of the
oscillator is 600 cycles, and its out-
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Fig. 3. Front panel provisions of the
Hickok tester for checking transistors.




WHICH
WOULD
YOU

DUOTONE GUARANTEES THE WHOLE DIAMOND
NEEDLE FOR EITHER MONOPHONIC OR

CHOOSE? STEREOPHONIC REPRODUCTION, AT NO EXTRA COST

018

WHOLE
N DIAMOND
\\\ o

DUOTONE — the originato;:
of the commercial diamond needle

What do we mean by the whole diamond needle?

There are two kinds of diamond needles now on the market. One
is the whole diamond; the other is a diamond chip welded on a steel
shaft. The overall length of both is the same. With the welded chip
diamond the entire amount of diamond is visible on top of the steel
shaft, and should there be a bubble resulting from heat or gas dur-
ing the welding, the slightest jar can result in instant loss of the
diamond. With the whole diamond needle, only 14 of the total dia-

and cemented into the metal holder — thus making it impossible to
shear off the point by any jarring or dropping of the tone arm.

//— \ mond is visible and the remaining 24 is deeply émbedded, crimped

: DUOTONE
/ i POSSIBLE Aig, Y

What are the additional advantages of a Duotone Diamond
Needle?

All Duotone diamond tips are hand ground and polished to a mirror
finish, hand radiused to the exact required specifications, and hand
set in perfect alignment to the record grooves. None of these deli-
cate hand operations can weaken a weld that does not exist in a
whole diamond, The constant observance under microscopic inspec-
tion plus Duotone’s exacting quality standards eliminate every pos-
sibility of imperfection — permitting Duotone’s 100% guarantee of
the diamond needle itself, better reproduction and longest life pos-
sible for the needle.

CMETAL CASING » 2

One more important feature of your Duotone Diamond Needle.

No diamond needle will last forever. Only Duotone Diamond
Needles give you the 'needle that remembers” service and warns
you when the Company Technicians know that needle wear is get-
ting dangerous for your record collection.

All this at no extra cost over ordinary diamond needles.

DUOTONE

KEYPORT, NEW JERSEY
In Canada.: Charles W. Pointon, Ltd., Toronto
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Lowest priced 750 mil. silicon
rectifier available . . . Ten in
a handy pack—rated at 0.75
amps. dc, 400 P.L.V. . . . For
use in radio, television and

electronics.

Industry standard top hat

hermetically sealed silicon
rectifier rated at 0.75 amps.
dc, 400 P.LV.

Send for prices and
complete information

Sarkes Tarzian, Inc.
RECTIFIER DIVISION
DEPT. PF-3, 415 N. COLLEGE AVE.
BLOOMINGTON, INDIANA

IN CANADA: 700 WESTON RD., TORONTO 9
TEL. ROGER 2-7535
EXPORT: AD AURIEMA, INC., NEW YORK CiTY
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Fig. 4. Making use of Precision’s Elecironamic tube tester in the laboratory.

put waveform is sawtooth in nature.
For this phase of operation, I also
found it necessary to place the
MOD. switch in its “on” position,
thus applying B4 to the oscillator
circuit and shorting out the instru-
ment’s speaker at the same time. As
shown in Fig. 2B, this same relaxa-
tion oscillator is used to modulate
the output frequency when the in-
strument is used as an RF or IF
signal generator. The cathode fol-
lower V2B offers a low-output im-
pedance, which makes it suitable for
driving transistor circuits.

Aside from the signal-tracing and
signal-injection functions of the
Model 810, it also provides a test
circuit for transistors. As shown in
Fig. 3, two test sockets, a positive
and negative meter jack, and a
leakage-gain switch are located on
the front panel directly below the
speaker grille. In addition to the test
circuits, a separate milliammeter

must be plugged into the panel jacks
and used as an indicating device.
The instrument’s manual gives step-
by-step instructions for checking
transistors, as well as general hints
on servicing transistor receivers.

"““Electronamic’’ Tester

Pictured in Fig. 4 is the new
Model 10-40 Electronamic Tube
Tester developed by Precision Ap-
paratus Co., Inc., Glendale, L. I
Featuring a special quality test for
all amplifier tubes, the instrument is
designed to meet the realistic needs
of today’s radio and TV service pro-
fession.

In addition to checking all receiv-
ing tubes for shorts, quality, and gas,
the Model 10-40 can also be used to
test picture tubes with the use of
special accessory adapters. As you
can see in the photo, the instrument
comes in a leatherette carrying case
with side compartment for adapters
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OUR
NEW
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ELECTRONIC PARTS CATALOG
IN &5, SEPARATE SECTIONS

The finest and most complete in the industry!
The Philco Electronics Catalog is a complete service reference library
for electronic parts and accessories. The data covers all
Philco models and most models produced >y other manufacturers.
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0 Quick Reference @ Television 9 Electronic 0 Needles, 9 Universal Tele-
Data for Radio Antennas and Components. Cartridges and vision Compecnents
and TV Products. Accessories. Phono Accessories. and Transformers.

Electronic and CR  Universal Full Fidelity Listed by Manufac-

Knobs, Cabinets, TV Qurtdoor TV Antennas, Tubes, Transistors, Needles for all Phono  turer’s Model and Chas-

Safety Windows, Parts Indoor TV Antennas, Diodes, Crystals, Rec- Makes, Cartridges, sis  Numbers. Cross-
Lists for TV and Radio, Heavy Duty Rotors, tifiers, Speakers, Bat- Spindles, Motors, Tone  Referenced by Manu-
Service Substitution  Antenna Installation  teries, Auto Radio  Arms, Changers and  facturer’s Part Number.
Data and Suggesred Accessories, Transmis- Parts and Accessories, Accessories, and Re- Easy to read code
List Prices. sion Line. Test Equipment. cording Tape. selector.
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We have just received copies of the new Philco find anything you need. Come in and get your copy.
Electronics Catalog and it’s the finest we have ever You'll find that it will save you time, increcse
seen. The five separate sections make it easy to your profits and make your service jobs much easier.

Cow W ... 3mﬁocaﬂ¢%fao @Mmjzdbg !
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Type SMT
SUB-MINIATURE

the BEST in
ELECTROLYTIC CAPACITOR
DESIGN

A complete line of capacitors for all
miniaturized transistor circuits,

The best in sub-miniature capacitors
for replacement, development and
original equipment. Outstanding features
include patented construction,
hermetically sealed in aluminum cases
for long life; low leakage; stable through
a wide temperature range and voltages.

OR CATHODE

UAL ANODE

Available from leading parts distributors
everywhere. lllustrated catalog upon request,

TWX: CG3149 725 Zuality
: YTelophons: EVerglade 4-1300

 CONDENSER COMPANY

1616 N. Throop Street Chicage 22, Hlinels

Export Department, 15 Moore Street, New York City, New York; Cable, Minthorne, New York

Eliminates that hard
soldering job.

only $1.23

-c’hﬁm."q,ﬂ_:

»w

Fix loose pin connec- ¥
tions in seconds. Pays
for itself in time saved
on one job alone. 3”
fong.

you'll find
the right replacement
faster in the

Intermittent operation of picture tubes due to
defective solder connections at socket pins is
easily corrected through the use af the Berns
Perfect Pin Crimper, Actually a 3-in-1 tool
that can also be used as a channel-selector
wrench and screwdriver, it serves 1o notch

'S99 MASTER

pins and element leads to provide solid elec- Co.mplete descriptions, iHUStrations’
trical connections. Pin keeps its original form. prices for more profitable TV-radio-
A audio-industrial servicing. You can buy,

IT’S DANDY . . . IT’S HANDY sell and bill direct from the MASTER
“you'll like it —world’s largest electronic catalog at

Available at your parts distributor. your jobber . .. only$3.50. $4.50 in canada
Another fine prodyct from:

gEAN
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FREE - 2¢-page PANEL LAMP

Mfg. Co. CHART at your jobber, or send 10c to:

9853 Chalmers,
THE RADIO-ELECTRONIC MASTER

| 65 SEWELL ST. e  HEMPSTEAD, N. Y.

Detroit 13, Mich

www americanradiohistorv com

or tools and a detachable lid.

1.

. Other

Specifications and features are:

Power Requirements—110/125 volts,
50/60 cps; power consumption ap-
proximately 15 watts in stand-by con-
dition; all test circuits isolated from
line.

. Shorts Test—shorts indicated by neon

bulb on front panel; individual push
buttons provided for each tube ele-
ment; test rapidly made before setting
up lever switches.

. Quality Test — separate loads and

voltages applied to each tube element;
indications given directly on 3-colored
meter scale labeled REPLACE-?-
GOOD; linear scale provided for com-
parison purposes.

. Gas Test—VTVM measurement taken

in grid circuit of tube; meter gives
direct indication on special 0 to 20
ua scale.

. CRT Test—shorts and beam current

testing of all picture tubes with use
of adapter cables; separate quality
scale provided on meter.

Tests — voltage regulators,
diodes, gas rectifiers, thyratrons, tun-
ing eyes, certain foreign tubes, ballast
units, pilot lamps, and a special con-
tact potential test for 12-volt auto
radio tubes.

. Panel Features—built-in pin straight-

11 test sockets; large double-
jeweled meter, accuracy within 2%;
filament selector providing 24 indi-
vidual voltages; roll chart with 3 view-
ing windows; line fuse and ON indi-
cator.

In checking out one of these new

eners;

tube testers in the lab, I first read
over the operating instructions and
then proceeded to test all of the
tubes in both an old and a new TV

chassis.

Although the two chassis

are generally kept in good working
order for experimental purposes, 1
still ran across one tube that checked
weak, and another that indicated ex-
cessive gas content. I then compared
readings of the Model 10-40 with
those obtained on an elaborate lab-
type tester, and confirmed my find-
ings.

Referring to the front panel shown

in Fig. 5, you’ll notice that the test
sockets include standard octal; 7-
and 9-pin miniatures; loctal; 7- and

8-pin subminiatures;
7-prong types;

4, 5, 6, and
and also a special

12-prong socket for direct access to
all twelve tube-testing circuits. The
position of switch A selects the load
and plate voltage applied to the tube
under test. Switch B is used to com-
plete the heater circuit. Control C,
in the center of the panel, varies the
input grid potential for different
tubes. The control labeled D is ad-
justed to a precise value given on the
roll chart, and accurately calibrates
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Fig. 5. Model 10-40 panel has easy-to-
read meter and 3-window roll chart.

the meter for the particular tube
tested. Switch E, on the far right,
selects any standard filament voltage
from .75 to 117 volts.

The bank of lever switches across
the center of the panel enables the
operator to connect individual tube
elements into the test circuit. With
the numbered levers in row “W”, the
tube element is open; in row “X”,
it’s in the screen grid position; in
“Y”, the plate circuit; “Z”, as con-
trol grid; and in “Normal”, the ele-
ment remains at a reference test
potential. The line of pushbuttons
just above the roll chart are used
when checking for shorts and leak-
age as well as for a rapid continuity
test of tube filaments. It’s interesting
to note that both these and the lever
switches are numbered to represent
the tube pin numbers standardized
by EIA.

Switch F and the control knob
opposite it on the far left are used
for gas and picture tube testing. A
line-voltage adjustment is located
above switch E, while the neon short
indicator is down in the lower left
section of the panel. Leads for both
grid- and plate-cap tubes are found
at the top of the instrument on each
side of the meter.

Operation of an amplifier tube de-
pends on a number of characteristics
such as electron emission, amplifica-
tion factor, plate resistance, mutual
conductance, plate current, power
output, etc., and this instrument is
designed to sum up these character-
istics in a single quality test.

Examining the test procedure, I
found that the instrument evaluates
tube performance by monitoring
output voltage or power while the
tube input signal is dynamically
swept over a wide range of charac-
teristic curves. The results of this
Electronamic test are integrated and

You’re only doing
half a servicing
job if you're not
checking the TV
Antenna

One out of every
two antennas is over
three years old,
worn out and
defective

This means that
half your servicing
calls need a
replacement TV
Antenna

~

BEAM

= Write for

Why do half a job at half the profits when it’s so
easy to carry Clear Beam “‘top quality” antennas
on your truck. Clear Beam “Do It Yourself” Kits,
install yourself or sell kits outright.

Complete installation kits for every popular an-
tenna . . . Conicals, Arvows, Yagis, Inlines.

Complete Sales Aid Kit . .. Today

S_I- E A R TV ANTENNAS o TELESCOPING NIASTS o ACCESSORIE

CANOGA PARK, CALIF. .
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PROVED

TELECOUPLERS

performance-proved designs

Telecoupler has an improved distributed
line parameter of bifilar coiled transmis-
sion lines which isolate the signals and
distribute them equally to each set with
near-perfect impedance matching. Tele-
couplers are available at 2 set model 114~
088 and 3 & 4 set model 114-090; suggested
list prices are $3.75 and $5.75 respectively.

COLORCOUPLERS

Colorcoupler employs balanced resistive
networks to accomplish excellent imped-
ance matching, flat signal response, low
loss and effective isolation. Colorcouplers
can be mounted vertically or horizontally
and have built-in twin lead strain relief.
Available as 114-097 (2 set), 114-098 (3
set) and 114-099 (4 set) models; suggested
list prices are $2.95, $3.95 and $4.95 respec-
tively.

For sales action over your counter and
for proved customer satisfaction stock
and sell AMPHENOL Telecouplers and Col-
orcouplers!

distributor division

AMPHENOL-BORG ELECTRONICS CORPORATION

chicago 50, illinois

www americanradiohistorv com

(A) Mod. PTA

(B) Mod. PAA
Fig. 6. CRT adapters for Precision unit.

expressed in terms of REPLACE—
?7—GOOD on the plate-circuit me-
ter. With an output indication re-
sulting from a sinusoidal voltage ap-
plied to the control grid, one can see
that the test is actually based on
more than emission or mutual con-
ductance alone.

Adapter cables for testing picture
tubes on the Model 10-40 are shown
in Fig. 6. To check standard-base
tubes having a deflection angle up to
90°, the Model PTA adapter of Fig.
6A is used; for the newer 110°
types, the adapter pictured in Fig.
6B is also required. This latter cable
(Model PAA) features two separate
sockets on one end. The one visible
in the photograph accommodates
110° tubes having a miniature base
designated as the small button
Eightar style. The one on the other
end of the dual-socket is employed
on 110° tubes having the medium-
size base designated as the small
Seven Pin type.

The plug end of the Model PTA
cable fits into the octal test socket
on the panel of the tester. The plug
end of the Model PAA cable, on the
other hand, attaches to the standard
base socket of the Model PTA.
Using the VTVM indicating circuit
of the instrument, picture tubes are
tested by measuring beam current.
This has a direct relationship to
picture brightness, and is usually
preferred over standard emission
tests. A



CEIL CHAPMAN DUO. Glamor-
ous Ceil Chapman Parfum and
Cologne in a gold and blue gift
package. It will delight the wife
or girl friend . .. a welcome gift
for any eccasion.

WALES TOP GRAIN COWHIDE
WALLET. A first quality man's
wallet with pass case, zipper
closing bill compartment, plus a
secret section to hide your last
twenty dollars.

STAINLESS STEEL FLATWARE.
A five piece place setting of Wal-
face Stainless Steel tableware in
the beautiful Northern Star pat-
tern. Complete with lifetime
guarantee.

POLYETHYLENE FLASHLIGHT
SET. Not one, but two unbreak-
able flashlights made of light-
weight, flexible polyethylene, the
new miracle plastic. Use in the
car and in your caddy.

PEERLESS SCREW DRIVER
SET WITH WALL HOLDER. Six
magnetized, alloy steel screw
drivers in all the needed sizes.
Complete with shockproof amber
handles and handy wall holder.

YOUR CHOICE OF THESE 5 GIFTS

(Worth up to #4°3!) when you order the

“@stinghouse -
“TOP PROFIT FIFTY”

Electronic Tube Handi-Pak

Any one of these valuable gifts is yours when you order a “Handi-
Pak” of the Top Profit Fifty Westinghouse Electronic Tubes—the types
you'll need for 8 out of every 10 TV and radio service jobs. These pre-
tested tube types were selected for fastest turnover and highest profit,
and packaged in a special Handi-Pak you can take along on service

HERE ARE
THE TUBES YOU
GET IN THE TOP PROFIT FIFTY!

. X QUANTITY  TYPE QUANTITY TYPE
calls. And don’t forget: these are the tubes that are still standing up :u ZU:M%T 3 23::‘
” : 1 S B
under the rugged Locked TV “Torture Test” —proving they work better B 6CBEA 5 €827
- ! & 6BQ7A 3 GAX4GT
and last longer to cut call-backs! g ok 1 SEL

PLACE YOUR ORDER AND SELECT YOUR FREE GIFT TODAY!

you cAN BE SURE...IF TS " VeStin hOuSC

Elmira, New York

Electronic Tube Division
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tubes

The tube types listed on this page
should account for at least 95% of your
tube stock requirements. Figures in the
chart indicate the number of tubes of
each type that you might expect to find
among a group of 1,000 tubes taken at
random from all TV sets now in service.
A figure “1” is listed if the frequency of
usage is at least 1 in 2,000. If a tube is
used less often than this, but is found in
at least one out of every 4,000 sockets,
the type number is listed with a dash in
place of a figure.

About 75 of the rarest types, with a

frequency-of-use figure of less than 1 per
4,000, have been omitted from the chart.
Most of these are new designs that have
not yet become well established. A forth-
coming article will list the circuit appli-
cations of these tubes and the brands of
receivers in which they are used.

The information in the chart is purely
statistical, so it should not be considered
as a recommendation to stock a specific
number of tubes of each type. However,
you can combine the statistics with your
own experience and come up with infor-
mation tailor-made to your own needs.

Be sure to consider the following:

1. Relatively high failure rate of cer-
tain types such as RF amplifiers
and power output tubes, requiring
that larger stocks of these types be
kept than a literal reading of the
chart would indicate.

2. Specialization in particular makes
of sets, such as regionally-popular
brands. As a national publication,
PF REPORTER necessarily gives na-
tionwide averages based on all
brands of receivers.

It’'s much easier to maintain an up-to-
date tube stock when you are well in-
formed about trends toward increased or
decreased use of particular tube types.
Keep posted on this subject by comparing
the current Stock Guide chart with pre-
vious editions. The most recent ones were
published in the April and October, 1958
issues.

Notes on Using the Chart:

1. Redesigned “A” and “B” versions of
tubes can almost always be used in
place of their prototypes.

2. All type numbers (or “A” or “B”
suffixes) marked with an asterisk are
450-ma series-string tubes.

TUBE NO. OF TUBE NO. OF TUBE NO. OF TUBE NO. OF TUBE NO. OF
TYPES UNITS TYPES UNITS *© TYPES UNITS TYPES UNITS TYPES _ UNITS
1AX2 — SCG8 2 6BASA 2 6CS6 3 *8AWSA 1
1B3GT 39 SCL8 2 6BCS 4 6CS7 1 8CX8 1
1G3GT 3 5CQ8 — 6BCS8 2 6CUS 1 10DE7 1
13 2 5CZ5 1 6BE6 5 6CU6 2 12AT7 7
1K3 — SDHS8 — 6BF5 — *6CU8 1 12AU7/-A 25
1v2 1 SEA8/5U8 1 6BG6GA 3 6CX8 1 12AV5GA 1
1X2A/-B 9 536 1 6BHS 2 6CYS5 1 12AV7 2
2BN4 2 5T8 2 6BK4 — 6CY7 1 12AX4GTA 8
2CYS 2 5U4GB 40 6BKS5 2 6CZ5 2 12AX7/

3A3 1 5U8 5 6BK7A/-B* 6 6DA4 — ECC83 4
3ALS 1 5V3 1 6BL7GT ° 5 6DBS5 — 12AZ7 1
3IAU6 4 5X8 1 6BN4 2 6DC6 — 12B4A 1
IAVE _ 5Y3GT 1 6BN6 7 6DE6 4 12BH7A 10
3BCS 1 6AB4 1 6BN8 1 6DE7 — 12BKS5 -
3BN6 3 6ACT 3 6BQ5/EL84 1 6DG6GT 1 12BQ6GTB 1
3BUS 2 6AGS 4 6BQ6GTB 15 6DK6 1 12BR7 —
3BZ6 9 6AG7 1 6BQ7A 14 6DN7 1 12BV7 —
3CB6 11 6AHAGT 2 6BS8 1 6DS5 1 12BY7A 1
3CF6 _ 6AH6 4 6BUS 2 6DQ6A 9 12C5/-CUS 2
3CS6 1 6AKS 2 6BWS — 6DT6 3 12CAS5 1
1DK6 1 6ALS 48 6BX7GT — 6EA8/6U8BA* | 12CU6 1
3DT6 3 6AMS8/-A* 4 6BY6 3 6EBS — 12D4 2
4BCS 1 6ANS/-A* 5 6BYS 1 6EW6 — 12DB5 1
*4BN6 —_ 6AQ5/-A* 19 6BZ6 11 65 2 12DQ6A 6
4BQ7A 2 6ARS = 6BZ7 3 616 17 12DQ7 —
*4BUS — 6ASS 3 6C4 5 6K6GT 5 12L6GT 3
*4B7Z6 1 6AS6 — 6CB5A — 6S4A 1 12RS —
*4CB6 - 6AS8 1 6CB6/-A 100 6SL7GT 1 12SN7GTA 3
SAMS 2 6AT6 2 6CD6GA 2 6SN7GTB 51 12W6GT 1
5ANS 1 6AT8/-A* 2 6CF6 3 65Q7 2 *17TAX4GT —
5AQ5 4 6AU4GTA 6 6CG7 21 6T8 12 *17DQ6A —
SAS4 1 6AU6/-A 77 6CG8/-A* 2 6U8/-A* 16 19AU4/-A 2
SATS 1 6AUS 3 6CK4 — 6V3A 2 25AX4GT 1
5AVS - 6AVSGA 2 6CLS6 2 6V6GT/-A* 11 25BKS —
5AU4 — 6AV6 12 6CL8/-A* 1 6WAGT 14 25BQ6GTB 3
SAW4 — 6AWSA 11 6CM6 1 6W6GT 8 25CD6GB 1
SB8 1 6AX4GTA 15 6CM7 4 6X8 6 25DN6 1
SBK7A - 6AXSGT 1 6CN7 2 6Y6G — 25L6GT 3
SBRS 1 6BA6 5 *6CQ8 3 7AU7 3 25W4GT 1
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Take the back off the General Electric “Designer” TV set and you
can do 85%-90% of service jobs without pulling the chassis

You cut your time-per-repair by up
TEN TYPICAL JOBS THAT CAN BE DONE

to 40% . o make more Calls_and. WITHOUT REMOVING THE CHASSIS
money—in the same amount of time! GE | Set | Set | set
JoB “Designer”| A B H

Take off the back and there you are—in easy reach of

== | Replace most resistors yes no | no | no
up to 909 of service jobs. Look at the chart!
L. 5 i . . . Replace most capacitors yes no | no | no
Look inside! Both sides of the reliable printed circuit - = .
boards are easy to reach for service. Spldcesdiel SCNonyORs yes Lrne e el
No series string filaments—no extension cables Rzplace video detector yes |yes | no | no

needed . . . the new “Designers” are certainly the Replace cudio detecior yes no | no | yes
easiest-to-service sets in all television. You'll wish -
L e R o Replace horizontal phase detector yes no | yes | yes
every set was a General Electric “Designer.
Replace power rectifier yes no | no | yes
Adjust tuner oscillator yes no | yes | ves
Progress ls Ovr Most Important Product
Replace intzr-stage transformers yes no no no

G E N E R A E. % E LE c T R I c Replace size and linearity controls | yes no | yes | yes
General Electric €o., Televisiorn Receiver Dept., Syracuse, N.Y.
April, 1959/PF REPORTER 59
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there’s
nothing

like the

feel of the N7
right gun... ¥

POWER TOOI.S
are “job-matched" ¢

easier handling, trustier performance!

Pick up a Wen tool. It fits
in your hand like it grew there! Light-
weight, streamlined Wen designs are
extra easy-handling .. . quality-engi-
neered to do the job right. Ask any
Wen tool user. Your best dollar-for-
dollar buy, too!

2-SPEED POWER DRILL
%" capacity in steel,
up to 3" in hardwood.
Smooth easy speed
change, high torque
motor, $299%

TOTER KIT

Perfect supplement to
drill. 35 pieces includ-
ing drill holder, Tote
Box with tray. A whole
workshop, only  $995

SOLDERING GUN KIT

includes 4 tips for wide
variety of uses, solder.
*Quick-Hot' gun
heats in only 2V sec-
onds. A buy at 399

Burton browne advertising

See complele line of Wen power lools
at your favorite dealer!

WEN PRODUCTS,INC.
5810 Northwest Highway - Chicago 31, Illinois
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Danger — Tube Out!

I am studying TV repair and have
acquired a Bendix Model TS-17C for
experimentation. One thing puzzles me
about this set: When I remove the sync
clipper-vertical oscillator tube (a 6SN7)
while the set is on, the 2200-ohm, 2-watt
plate load resistor of the vertical output
tube overheats and begins to smoke.
What causes this condition?

PAULMER L. WILLIAMS
Trout, W. Va.

The resistor gets hot because the out-
put tube draws excessive plate current.
The reason for this behavior is that the
grid of the output tube receives no drive
signal when the oscillator is disabled. As
a rule, both horizontal and vertical out-
put stages of TV sets depend on the
presence of a normal input signal from
their respective oscillators in order to
maintain sufficient bias for operation at
safe plate-current levels. “Loss of drive”
usually has more severe consequences in
the horizontal section, where it can cause
the plate of the output tube to glow red
from excessive current; but, as you have
discovered, the same condition can also
cause trouble in the vertical output stage.

Resistor With a Fever

I recently serviced a Mirrortone Chas-
sis 9034A which had no raster or high
voltage. The AFC feedback resistor R77
was burned to a crisp. I replaced it with
a l-watt unit; this restored the raster, but
the new R77 runs quite hot. The DC
voltage drop across it is 8 volts, and I
measure 450 volts AC across the coil to
which R77 is connected. B+ voltage on
the 135-volt line measures only 115 volts.
Even though the receiver has been run-
ning OK for more than 100 hours, I won-

.der if there is still some trouble which

might be causing the resistor to run ab-
normally hot.

A. V. ROUSE
Tonawanda, N. Y.

R77 couples a feedback signal from the
fiyback transformer to the horizontal
AFC stage, and it also works in combi-
nation with C53 to reshape the signal
into sawtooth form. Under normal condi-
tions, R77 will run relatively hot because
considerable pulse voltage is developed
across it. You stated that the amplitude

www americanradiohistorv com
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of the signal at the transformer winding
was 450 volts p-p. R77 and C53 in series
act as a load across this winding; and,
since the impedance of C53 at 15,750 cps
(in ohms) is equal to only about one-fifth
of the ohmic value of R77, about four-
fifths of the pulse voltage will appear
across the resistor.

A leaky condition in C53 would tend
to make R77 run hotter than normal,
besides pulling down the voltage on the
135-volt line. Just to be sure that the
repair is completed to your satisfaction,
you might replace this capacitor.

Record Changer Shutoff

With the rising interest in stereo, I
have been called on to convert several
hi-fi installations to stereophonic opera-
tion. This sometimes calls for a new
four-pole motor to reduce hum pickup
in the magnetic stereo cartridge which I
prefer to use. As a result of these modifi-
cations, a problem has cropped up. The
automatic shutoff at the completion of a
stack of records makes a loud snap in the
speakers, and this is a source of great
annoyance to my customers.

This problem may be shared by other
servicemen doing stereo conversion work.
Has anyone come up with a squelching
circuit to eliminate this switch snap?

. FRrRED A. SIEBOLD
Portland, Ore.

You are probably aware that the “pop”
in the speakers is due to a transient pulse
voltage of high peak amplitude which is
produced when the contacts of the auto-
matic shutoff switch are opened. This
pulse interference reaches the audio am-
plifier by way of the power-supply cir-
cuits. One simple way to reduce or elim-
inate the snapping noise is to connect a
.01-mfd, 1-kv capacitor across the con-




tacts of the shutoff switch in order to
suppress the transients. This sort of ar-
rangement is used in several comimercial
phonographs, and capacitors are some-
tunes connected across TV components
such as damper tubes and silicon rectifiers
jor a similar purpose.

A high - voltage ceramic capacitor
should be well suited for this application.
Wire it directly to the switch terminals if
possible; in any event, try to place it as
close to the switch as you can.

Vertical Foldover

A white bar appears at the bottom of
the raster on an Admiral Chassis 21FL
when the height control is adjusted to
fill the screen. I was able to remove it
by changing the vertical oscillator and
output tubes, but it returned after about
a month. 1 have been informed that sev-
eral servicemen have worked on this set
for the same trouble.

L. J. KELLER
Chicago, 111

The white bar indicates you have ver-
tical foldover, a condition appearing
when the vertical output tube is driven
into saturation on positive peaks of the
vertical sweep signal. This symptom
could be caused by driving the output
stage too hard or operating it with insuffi-
cient bias.

In a great many cases, the 100-mfd
cathode byvpass capacitor is the source of
the trouble. If this unit loses capacitance,
the gain of the stage is reduced. This
makes it impossible to obtain normal
raster height unless the input signal at the
grid is made strong enough to cause fold-
over.

You may find that the grid voltage is
not as negative as it should be; if so, the
coupling capacitor between the oscillator
and output stages may be leaky.

Another conceivable cause of your
trouble is abnormally low plate voliage,
which could be due to a faulty plate-load
circuit.

Persistent Burnout

What causes the 12BY7A video ampli-

fier tube in a Westinghouse Chassis
V-2342-24 to develop an open filament?
I've replaced three of these tubes (besides
the original one) in less than three years,
the latest one lasting only five weeks.

BeN DiIGENNARO
Willow Grove, Pa.

We have a Westinghouse TV Model
H-950T24, Chassis V-2343, which repeat-
edly burns out i12BY7 tubes. We're un-
able to find the trouble.

WARREN L. GLENN
Burley, Idaho

We're receiving an unusually large
number of reports from the field about
this particular trouble. A Westinghouse
field service technician informs us that
the 12BY7A tube socket in the above-
named chassis tends to develop leakage
hetween the heater pins and ground as
the receiver ages. Because of the series-
string hookup used in these chassis, this
leakage places enough voltage across the
heater of the 12BY7A to burn it out.
Replacement of the socket is reported to
be the only effective cure.

THERE’S CG(.).IBIN THIS
TREASURE

© CORNELL - DUBILIER®
uo};‘o ll_El'.\I 14074 1.-;3..

Dkl 40480 Wi

e ==

ENDABLE
ONSISTENTLY .-

c Ed
'/

@

The modern way to stock and sell the

world’s most wanted capacitors. This effi
cient shop-chest tells you what’s in stock and exactly where it is. No
more digging for misplaced units. You get an assortment of the most
popular C-D “Preferred” type twist-prongs, “Blue Beavers,” and
Mylar Tubulars—in handsome metal cabinets. Makes you look more
efficient...makes work efficient! Best of all they’re FREE with your
purchase of capacitors.

See the “Treasure Chest” at your C-D distributor or write for Bul-
letins to Cornell-Dubilier Electric Corporation, South Plainfield, N.J.

\\ 00

2act \°

{‘ onststently

CORNELL DUBILIER

SERVICE CAPACITORS
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Youlearn more from

i

SAMS Bnul(___}

ﬂh’i’ﬂ' F.EMM MI' UsE

101 Ways to Use

Your Oscilloscope™
by Bob Middleton

A practical and invaluable
guidebook for anyone using
oscilloscopes. Covers all
standard uses of this instru-
ment as well as many un-
commonones. Describes con-
nectionsrequired, equipment
needed, proper test procedures and evaluation
of results for each scope use., Over 400 illustra-
tions of waveforms and test setups are included.
Invaluable for technicians, engineers, students
and experimenters. 180 pages, 534 x 8 14",
Only.....coiiiiiiiiii i, $2.50
(Companion to Middleton’s 101 Ways to Use Your Sweep Generator”")

““Tape Recorder Manual”’-Vol. 3

Complete analysis of 22 tape
recorders produced in 1957-
58, including Ampex, Geloso,
Knight, RCA, Revere,
Silvertone, Webcor, Wilcox-
Gay, Wollensak. Includes
generaldescription,operation
data, troubleshooting and
maintenance facts, parts
lists, diagrams, etc. Has spe-
cial editorial section on basic

types of tape transport mech-
anisms; with cumulative index. 160 pages,
84 x11”.Only......... rieeiereine..$295

*Servicing Hi-Fi”’ Series

SERVICING HI-FI AM-FM
TUNERS. Complete service
data analysis of 18 AM-FM
tuners produced in 1957-58,
Thorough coverage: dia-
grams, photo views, trouble-
shooting, parts lists, etc. In-
cludes special editorial sec-
tion “Highlights on FM?”,
covering FM signal, AFC
circuits, alignment. 160 p.,
84 x11”.Only...... $2.95

SERVICING HI-FI PREAMPS
AND AMPLIFIERS. Covers 33
leading models made in 1957-
58. Full technical analysis of
each model (schematic,
photos, charts, parts lists);
special section on “‘Service
Facts About Preamps and
Amplifiers.” 160 p., 8 14x11”.
Only . ..............52.95

lﬂIWAIII \\" !MH & ¢o0., IHC.

Order from your Sams Distributor today,
or mail to Howard W. Sams & Co,, Inc., Dept. D-39
2201 E. 46th St., Indianapolis 6, Ind

Send me the following books:

O “101 Ways to Use Your Oscilloscope” (TEM-2)

[ “Tape Recorder Manval” (TR-3)

[ “Servicing Hi-Fi AM-FM Tuners" (HF-3)

[ “Servicing Hi-Fi Preamps & Amplifiers” (HF-4)
$...iivveves.enclosed. [J Send Free Book List

R R

AdOresseeceseenereineroissinnrssnnsscssannss

CitysosvvavessarsnsvsveZone....Stote..ouus
{outside U.S.A. priced slightly higher)
EEEEEREE L2 3 F Fr 2 rry ¥y yj}]

L..
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source and ground, includes a linearity
control which allows selection of the
proper bias for V14 in order to produce
a linear yoke-current waveform.

As you have noted, the hold control is
part of another voltage divider connected
across the B+ power supply. A variable
positive voltage, picked off at the arm of
the control, neutralizes some of the grid-
leak bias on VI3B and thus determines
the operating point for both tubes. Effec-
tively, this control accomplishes the same
thing as the more common type of hold
control which merely varies the RC time
constant of the grid circuit.

C93 and its associated components de-
termine the exact instant VI13B comes out
of cutoff to begin each retrace interval,
but numerous other components have an
influence on the natural frequency of the
oscillator. To understand their impor-
tance, consider the part played by the
output stage in maintaining oscillation.
The plate current of V14 increases
throughout trace time, and thus the plate
voltage steadily decreases. As a result, a
negative feedback voltage is applied to
the grid of V13B through the components
shown along the top edge of the sche-
matic. This feedback keeps V13B cut off.
Sooner or later, however, plate current
reaches a point where T3 becomes satu-
circuit of VI13B. The actual source of this rated; then the feedback voltage dwindles
voltage is a charge maintained on C93 by away and allows V13B to begin conduct-
grid-leak action. (Grid current periodi- ing.
cally charges this capacitor on positive The component network between the
peaks of the grid signal, and the charge two halves of the multivibrator is mainly
leaks off very gradually through the net- concerned with shaping the drive wave-
work of grid resistors.) A resistive voltage form for normal raster height and line-
divider, connected between this negative arity; but, since these components will

Vertical Circuit Short Story

Although I know the vertical sweep
circuit of the RCA Chassis KCS96 is a
form of multivibrator, I don’t quite un-
derstand its operation. Can you explain
which components make up the fre-
quency-determining time-constant net-
work, why B+ goes to the grid of the
oscillator, and how the linearity compo-
nents fit into the picture?

CoNDE L. BENOIST
Dickinson, Texas

The KCS96 chassis uses the same basic
type of vertical circuit found in most of
today’s sets—a plate-coupled multivi-
brator whose second section serves also
as an output stage. Unlike earlier forms
of multivibrators, this circuit is set up so
that the second section (V14) conducts
during trace time and the first section
(VI3B) during retrace.

In many circuits of this type, the out-
put stage has a cathode bias network
which includes a linearity control, and
the grid is self-biased by a simple RC
arrangement. However, the KCS96 cir-
cuit employs grounded-cathode operation
for V14, with a linearity network con-
nected to the grid. Sufficient operating
bias is maintained by feeding a negative
voltage to the grid of V14 from the grid

A Low Cost
TRANSISTOR RADIO
BATTERY ELIMINATOR

Here is a complete isclaled

pewer supply especially de-
signed to replace batleries
during repair time of all
Iransister radios.

* Swpplies up ta 24V D.C

& Provides 100ma con- &7
stant and 200mo en peaks °
% Meter indicates cither voli-

A “Twin’’ to the

SENCORE A & kot b MODEL PS-103
. -2 wolt biosing tap her Phil
TRC4 Transistor and -’rﬂv:ﬂiu 'I'ran?hru: Badloy $1 4 1
Checker

DEALER NET

SERVICE Instruments Corp.
121 Official Road, Addison, M.

See other SENCORE

ads in this issve.
. SNy SN GEENN SRS WA WAEEN sptw Sl

AT LEADIMG PARTS DNSTRIBUTORS
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Tung-Sol IN2078 designed and
made for simple, speedy TV replacement!

Tung-Sol’s new 1N2078 diffused junction silicon rectifier pos-
sesses distinct advantages the service industry will welcome.
Optimum physical and electrical characteristics combine to make
1N2078 convenient to handle and install, and assure your TV
and radio service customers the high-grade performance they
want and appreciate.

Small size, easy to Instail. Tung-Sol’s IN2078 is smaller than
most semiconductor devices, at no sacrifice in efficiency. Long

1N2078 Maximum ratings (100°C) capacitive Ioad:
(Similar types available with Peak Inverse Voltages ranging from 60 up to B600)

Peak |nverse Voltage. .. ..... .400 Volts
Continuous D. C. Reverse Worklng Voltage .400 Volis
Average D. C. Output Current. . .500 mAdc

Peak Recurrent Forward Current. ............ .5 Amps.

Y2 Cycle Surge Current......... .30 Amps.
Full Load Voltage Drop @ 25°C . .11 Volts
130 Volts

RMS Input Voltage.
Minimum Series Resistance (for capacmve fllter) 5 ohms, 10 watt

flexible leads can be quickly soldered to existing connections
with no additional hardware. This is especially suited to printed
circuitry.

Long life. Negligible voltage drop that remains stable over
lengthy operation promotes long life. IN2078 virtually unaf-
fected by high current surges . . . maintains high B+ over full-
length operation.

Special Insulated case. Special case insulates against chassis
shorts to further ease replacement. Also, 1N2078 dissipates its
own heat . .. needs no heat sink . . . yet never requires derating.

Only leads get hot.

You can replace any other device and, in some cases, rectifier
tubes, with the new, high-quality Tung-Sel 1N2078. For com-
plete information . . . to stock up, contact your distributor or:
Tung-Sol Electric Inc., Newark 4, New Jersey.
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Pyramid’s New “Gold Standard” +10% Mylar® Capacitors

Imagine, capacitors that “absolutely guarantee reliability”! Pyramid’s new “Gold
Standard” capacitors, designed to give a critical tolerance of =109 with non-
hygroscopic Mylar dialectric, plus high resistance to moisture and high insulation

resistance. Standard capacity values! Standard voltage
ratings! Standard tolerance of <10%! Previously made
only on special order and at premium prices, new “Gold
Standard”’ capacitors are now available to servicemen at
a price competitive with ordinary paper capacitors.

- PTRAMID

3 DR s
ITORS

For reliability assurance, insist on Pyramid “Gold Standard”
capacitors from your distributor. Cata

64 PF REPORTER/April, 1959

wWwWw americanradiohistorv com

affect the time it takes for plate current
to reach saturation, thev will have some
bearing on oscillator frequency. Be espe-
cially wary of defects in C94, C95 and
C96. In addition, a breakdown in the
transformer or feedbuck network can
also throw the oscillator off frequency.

Vertizontal Hold

The picture on a Silvertone Model
5160 rolls vertically whenever it is locked
into horizontal sync. The rolling can be
stopped by counterclockwise rotation of
the horizontal hold knob, but then the
horizontal sync is lost!

Realignment of the pulse-width AFC
and oscillator circuit improved the hori-
zontal stability but did not affect the ver-
tical trouble. Replacement of sync and
video tubes made only a slight improve-
ment. Voltages and waveforms in the
sync and sweep circuits all seem to be
within tolerance, except that the vertical
sync pulses are lacking from the input
and output waveforms of the sync am-
plifier at times when the picture is in
horizontal sync.

LEE A. HUTCHINS
Cape Porpoise, Maine

At first thought, it might seem logical
to blame this trouble on the coupling cir-
cuit between the sync amplifier and the
horizontal AFC stage; bur experience
with similar cases leads me to suspect
that the horizontal hold control muy be
affecting vertical sync by a more round-
about route.

For instance, we might start by assum-
ing that a lack of AGC voliage is the
cause of the vertical trouble. Considering
that this receiver has a keyed AGC svs-
fem, we can reconstruct a logical series of
events to explain the whole situation.

As vou know, the AGC 1ube will pro-
duce a normal outpur only when the
keying pulses applied to the plate coin-
cide in time with the horizonial svne
pulses arriving at the grid. If the plate
pulses were either speeded up or delayed
for any reason. the keving rube would
conduct less heavily than normal, and
the AGC output voltage would he re-
duced. This would tend to cause over-
loading of some IF or video stage, which
is a common cause of compression or
clipping of the vertical svnc pulses.

The most probuble reason for incorrect
timing of the AGC pulses would be a
shift in the phase of the horizontal sync
signal at some point between the hori-
zontal oscillator and the flvback trans-
former. You can compensate for this
phase shift by slightly adjusting the hori-
zontal oscillator, but then you lose hori-
zontal svnc!

To test this theory, you might try
checking the DC voltage on the AGC
line. If it changes in a negative direction
when you adjust the horizontal oscillator
for good vertical sync (!) the keving
tube is likely to be receiving improperly-
timed pudses for the reason described.

You might expect the horizontal AFC
circuit to be capable of compensating for
any phase shift in the sweep signal. How-
ever, the pulse-width AFC circuir in this



receiver gets most of its feedback from
the inpui side of the horizontal output
tube rather than from the flyback circuit
itself; therefore, some phase shifting
could be taking place in the output stage
without affecting the AFC. A gassy out-
put tube has heen known to produce
symptoms similar to those you have de-
scribed.

Shades of 15,750!

Picture contrast on a Philco Model
5371827 is normal along the right edge
of the screen, but becomes progressively
lighter toward the left and washes out
almost completely at the extreme left
edge.

Tubes have ail been checked and sev-
eral bad ones replaced.

ERWIN WHITE

Clare, Mich.

A spurious 15,750-cps suwtooth signal
is evidently modulating the electron beam
of the picture tube. It is probably being
fed into the CRT cathode circuit from
the screen grid of the horizontal output
tube through the series-connected hright-
ness and width controls (see schematic).
The purpose of this unusual hookup is to
counteract the raster’s tendency to de-
crease in width when the brightness is
turned up.

Higher brightness is obtained by mov-
ing the armt of RIB closer 1o ground. As
a result of this action, a smualler propor-
tion of RIB is shunted by R57; thus, the
total resistance between the top of RIB
and ground becomes greater. This change
in resistance produces an increase in the
voltage drop across RIB, with a conse-
quent increase in the positive voltage at
the arm of R4. A higher screen voltage
is then applied to the horizontal output
tube, and raster width increases.

Since the screen grid is bypassed by
only 100 mmf, proper filiering of the
voltuge in the width-and-hrightness cir-
cuir depends mostly upon the condition
of C64 and C115. One of these capaci-
tors—especially C64—could well be the
root of vour trouble.

180K

FROM
VIDEO /
TPUT /\/\'
g PICTURE TUBE
‘[‘ 20K B 3 21EP4A
Lorichness VERTICAL
= 100K RETRACE
TO SCREEN OF BLANKI NG
PIN9 ON

G e n =
e . . o S
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best buys in.
custom hi-fi... :

e praised by the experts e priced right for you 1
e beautifully styled

e lifetime guarantee ]

&:‘%gg
i
FM Tuner HFT90
with precision ‘‘eye-tronic’’ tuning i i
Wired $65.95* Kit $39.95* -
Cover $3.95. .
*Less Cover, FET included
“One of the best buys
you can get.”— AUDIOCRAFT. 1

STEREO Dual Amplifier-
Preamplifier HF81

Wired $109.95 Kit $69.95
“Excellent’’ — SATURDAY REVIEW;
and HI-FI MUSIC AT HOME.

o

STEREO Dual Preamplifier HF85
Wired $64.95 Kit $39.95

Omni-directional Speaker System HFS2
completely factory-built: 36” h, 15%4” w, 11%2" d.
Mahogany or Walnut $139.95. Blonde $144.95
“‘Eminently musical”’—HIGH FIDELITY

“Fine for stereo''— MODERN HI-FI

Aiso: Bookshelf 2-Way Speaker System HFSI
complete with factory-built cabinet, $39.95

i o
Plus: POWER AMPLIFIERS (14, 22, 30, 35, 50 and 60-watts) =
from $23.50.
INTEGRATED AMPLIFIERS (12, 20, 32 and 50 watts)
from $34.95.

i

o IR

COLOR & Monochrome TV-FM Sweep Generator DYNAMIC CONDUCTANCE
DC to 5 MC Lab & TV & Marker =368 Tube & Transistor Tester
§” Oscilloscope #460 Wired $119.95 =666
Wired $129.50 Kit $69.95 Wired $109.95 1
Kit $79.95 Kit $69.95
IN STOCK at over 2000 neighborhood distributors coast to coast

oY Send for free catalog o

EICO, 33-00 Northern Blvd., L.I.C. 1, N. Y.

|

i & PEAK-to:PEAK VIVM

i Pra :
#232 & Unit-Probe | N
‘55 Wired $49.95 | Show me how to save 50% on top-quality: (J Hi-Fi © |
b Kit $29.95 = [J Test Instruments (] Ham Gear. Send free cat- S |
» (Par. rEND.) { alog and name of neighborhood EICO supplier. pi |
i z 1
i 53 1 naMmE s :

1 £
| ADDRESS o !
1 a1
| cuy. 20NE STATE. }
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A Your Sewvice. ..

S uf hfg savings

Hi-Precision

TEST INSTRUMENTS
Kits and Wired

Designed and engineered in the Arkay tradition
of mghest professional quallty at lowest cost.

"""" ARKAY VT-10 6INCH

Across the Bench (Continued from page 22)

MULTI-PURPOSE

NEW. vt T e

% ‘
Adwamced dezign and IJI'BIIIBNHI festuray ﬂ'l.ﬁ

Arkay ¥1-10 a ftruly sensational buy, unrr',a?rhud

at this price. You get exclusive farger
within 2% ‘accaracy, -and

wa - meter movemsnt,

B-INCH 40

edpe-lighled for easier reading. 1% precizian ml-
tiplier resistors are uzed ihroughouf the  range
swilch,. There are 7 AC RME) and’ DG ranges,
@ e 1500 wolks; also T A %r.ﬁk -to-penk) rangﬁ,

0 to 3000 valts. Aesistance o

0t 1600 megohms,

dby snd other essential ranges also inéluded. Gir-

cuitry Teatures 12007 for DG ranges,

BALS For

AC, meter clodes rectifiers, and transfarmer op-,
erated selpnivm reclifier, Handsome durable plas-

E bic case.

Essyto-suitd kit $25.95

'I'fltﬂd and 1ss'bcd $-!-'.l sn

ARKAY AV-20 6-INCH
AUDIC VTVM
PRE-AMPLIFIER

An Audio Vacuum Tube

Voltmeter of extreme

sensitivity, engineered

for accurate measure-
ments of RMS voltages.

Easy-to-buila kit $2995
Wired and tested $49.95

ARKAY AW-30 6-INCH
DIRECT READING
AUDIO WATTMETER
Measures Audio Power
Qutput with speed and
precision. 0 to 500 watts
in 6 ranges. For labora-
tory and general use.

Easy-to-build Kit $2995
Wired and tested $49.95

ARKAY CAP-40 6-INCH
DIRECT READING
CAPACITY METER

1% precision calibration
capacitors and 6-inch
200 ua meter movement

provide accurate readings.
0 to 1 mfd. in 6 ranges.

Easy-to-build Kit 52995
Wired and tested $49.95

ARKAY MT-50 6-INCH
20,000 OHMS
PER VOLT METER
A completely portable
multitester of high
accuracy. Sensitivity is
20,000 ohms per volt DC,
5, 000 ohms per volt AC.

Easy-to-buita Kit $29 50
Wired and tested $42.95

All prices 5% higher west of Mississippi

See ARKAY completely wired Test Instruments at
your dealer. erte for detailed specifications and

catalog. Dept. P
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Fig. 5. Schematic of the vertical oscillator and output circuits showing the various
changes that should be made to improve operation of the vertical circuit.

were oddly shaped. A capacitance
checker showed C63 to be leaky.

Circuit Improvements

If you're really conscientious, like
to have steady customers, and want
that extra buck, here’s the piéce de
resistance! Bring this vertical circuit
up to date by including all the
changes made in the final produc-
tion run. Add a 470-mmf mica ca-
pacitor between the plate and grid
(pins 4 and 5) of vertical multivi-

Fig. 6. Spacing of waveforms on either
side of C63 indicate leakage in Cé3.

brator V14, change the value of C65
from .0047 to .0022, change R105
from 2.7K to 1.8K, disconnect the
end of R102 (15K) from the —-100V
line and connect it to the cathode
(pin 6) of the vertical multivibrator,
change C64 in the plate circuit of
V15 to .0012 mfd, 1,000V, and
make sure that R104 is a 38K
temperature-compensating  resistor.
These changes will produce both
better vertical interlace and more
stable vertical sync lock. The new

Fig. 7. Normal spacing between the
waveforms when C63 has no leakage.

at YOUR Fingertips!

LE_ENCORE 3 Pole, 12 position switch individually
; selects one of the “36" components

WwWWwW americanradiohistorv com

SENCORE
s Handy '36'
mth 'R C-Substitution Umt

36''—Most Often Needed Componems

. for direct substitution. T .
Contains: ﬂf -
% 12—1 watt 10% resistors from 10 ohms to 5600 ohms
% 12—V% watt 10% resistors from 10K ohms to 5.6 megohms Model ] 295
% 10—600 volt capacitors from 100-mmfd. to .5 mfd. H-36

% 1=10 mfd., 450V Electrolytic % 1—40 mfd., 450V Electrolytic
* For Shop, Lob, or outside service

Service Instruments Corp., 121 Official Road, Addison, (Il.
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DEALER NET
Completely Isolated
Available at all
Parts Distributors
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Fig. 8. Vertical-output plate signal
should be 1200 volts peak-to-peak.

waveforms—DC amplifier and all
will appear on either side of the
new C63 as in Fig. 7. The plate
waveform of the vertical-output tube
should have an amplitude of 1,200
volts as shown in Fig. 8.

If you aren’t weary by this time,
here’s a bit more you might do. On
receivers with the pentode RF stage
(production run 2), the following
changes will improve its over-all
performance:

To cancel background “‘hiss”, re-
move C50, C52, and R48 (Fig. 9)
in the plate circuit of the AF ampli-
tier and AGC clamper V9. Replace
with a 0047 mfd (tied to the plate)
in series with an 18K, Y2 -watt resis-
tor to ground. C51 is still the coup-
ling capacitor to the audio output
and remains in the circuit. Change
capacitor C53 from .0022 mfd to
.01 mfd.

To remove IF harmonic feedback
in the video detector, add a 2.7-uh
choke between the secondary of L.13
and the —100V supply (see Fig.
10). Disconnect C39 from ground
and reconnect it to the junction of
the new choke and the secondary of
L13. Completely remove C40 from
the circuit.

Should your customer be fortu-
nate enough to have a receiver with
a cascode 6BQ7 RF amplifier (pro-
duction run 4 or 5), you might
check the following changes to be
sure it’s completely up to date

R[MOV[

6AV6 . @ 6K6GT

L 5 meg 470
mmis
I mm!
'L 470K
INSTALL 20K
18K

Fig. 9. Schematic of audio circuit show-
ing changes to remove background hiss.

UTOMATIC

PTS v,

RECTIFIERS

RADIO RECEPTOR ‘

RECTIFIERS

Don'’t be fooled by an ‘‘all or nothing at all”’
approach. Selenium and Silicon rectifiers
both have a place in today’s TV sets . . . and
General Instrument supplies the very best!

Radio Receptor “Safe Center” selenium rectifiers have proved their
reliability and long life in millions of circuits through the years.
When your replacement calls for selenium there is no better
rectifier.

AUTOMATIC PT5 Silicon rectifiers are the first choice of leading
TV set manufacturers switching to silicon in their new models.
When replacing or converting to silicon, install the PT5 for maxi-
mum performance and picture brightness.

Both these outstanding rectifiers are brought to you by GENERAL
INSTRUMENT, your finest source of semiconductor components!

General Instrument Distributor Division
RADIO RECEPTOR COMPANY, INC.
Subsidiary of General Instrument Corporation

240 Wythe Avenue, Brooklyn 11, N. Y. EVergreen 8-6000
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sion cutting...a szmple job

Prec

with the new

Centzalab

SHAFT-KUT
TOOL

Now you can cut controls and
control the cut . . . precisely and exactly.
CENTRALAB’s Shaft-Kut Tool is a precision instrument, guaranteed

to make a really simple job of cutting shafts to the exact size you need.

With this tool you can cut any single or dual control . . . or switch shaft,
and get cuts that are accurate to Y%th of an inch! The tool and calibrated

jig are made of case hardened tool steel, designed to last a lifetime.

You can’t make a wrong cut with the CENTRALAB Shaft-Kut Tool! And the
price is less than half what you’d expect to pay for a precision device of this
kind ...

it is to use this new tool.

entralaby

Bosal
ROTARY SWITCHES

a low $4.95 dealer net. Ask your distributor to show you how easy

A DIVISION OF
942D E. KEEFE AVE. -
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L 8K

SYNC

-l00v

Fig. 10. Video-detector circuit showing
changes to prevent harmonic feedback.

To remove bends (flagwaving) at
top of pix, connect a 10K, V2-watt
resistor in series with a .22-mfd ca-
pacitor between the junction of C70
and C71 in the cathode circuit of
the horizontal - sync discriminator
and ground (see Fig. 11).

To improve sync stability, a 47K,
5 -watt resistor is now connected
between the screen grid (pin 6) of
V11, the 1st sync amplifier, and the
115V line as shown in Fig. 12. Also
connect a 19-mfd, 450-WVDC elec-
trolytic capacitor (- terminal) to
the screen of V11 and (— terminal)
to the -100V line. Resistors R54
and R55 should be changed from
100K to 47K each. Also, change
R66 and R67 in the plate circuit of
the 2nd syrc amplifier to 100K, 1-
watt units.

In the AGC circuit (Fig. 13), C56
should be changed to .047 mfd and
R58 to 470K. Also, in the cathode
network of the AGC amplifier, R65
is changed to 8.2K, R63 and R64
are deleted, and R61 and R62 are
changed to 220K, 1 watt.

What dces a job like this cost?

All right, here are the figures: It
HORIZ SYNC DISC HORIZ AFC
6AL5 6AU6
1
5

ADD%IOK
:__E.Z'Z

Fig. 11. Horizontal-AFC circuit showing
changes to prevent bend in picture.




15T SYNC AMP SYNC SEP
6AU6 12AT77
@ @Y
INSTALL 3
i
i 8|-- 7
& _ ¢
b
—
10 mfd
as0v
chance 21V
10 47K EACH
-100v

Fig. 12. Schematic showing sync-circuit
changes to improve picture stability.

took approximately 10 hours of la-
bor, a new 17BP4-B aluminized pic-
ture tube, 28 capacitors (8 of
which were OK and within toler-
ance, 14 leaky, and 6 out of toler-
ance), 8 resistors (only 4 were ac-
tually defective), 6 receiving tubes,
and one set of tuner strips. Cash
money {net), about $45. Results?
One of the prettiest pictures in tele-
vision!

More on the RCA KCS47

Beginning with the 8TV321 RCA
manufactured in 1947, the pulse-
width AFC system survived almost
unchanged through the KCS60A
originated in 1950. With only slight
modifications in the value of some
components and a revamping of the
horizontal-output stage, it is still a
very popular circuit.

An oscilloscope with a low-ca-
pacitance probe is an absolute must
for troubleshooting this sort of cir-
cuit. In fact, I also recommend us-
ing a 10 to 1 low-capacitance probe
when investigating video amplifier,
AGC, or sync circuits. It adds to the
scope’s input impedance, is welcome
isolation between receiver and test
instrument, and permits almost un-
limited use of the scope’s DC ampli-
fiers.

Pulse-Width Horizontal Sync System

This system was developed so

SYNC
&) Y 12407

@l/zmw

=100v CHANGE -100V CHANGE TO 220KIW

T08.2K

Fig. 13. Schematic showing the changes
necessary to update the AGC circuit.
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a real sweet combination...
5 ; the new
FASTATCH FDK-100
' Dual Control Kit

with the
: , A
Cent@lab SK-2
. Shaft-Eut Tool
- FREE!
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it you have a birthday any time |
this year, CENTRALAB has a present for you I
NOW ... a real money-saving offer that gives I
you a $41.90 value for only $32.70. : :
This $9.20 saving is yours when you buy the | HERE'S WHAT REGULAR
new CENTRALAB Fastatch FDK-100 Dual Con- | YOU GET PRICE
trol Kit and SK-2 Shaft-Kut Tool combination. : 24 controls and 9 switches......... $32.70
The handy kit contains 24 controls and 9 I all factory assembled and tested
switches—that let you quickly snap together | Sturdy steel cabinet.............. 425
any of 720 different dual control combinations. | Shaft-Kut Tool........c.vevennn.. 4.95
The Shaft-Kut Tool assures you of precise con- } Actual value $41.90
trol or switch shaft length . . . accurate to !th ] .
of an inch. It is available separately, at $4.95, | You get all this for $32.70—the cost
actually less than half the price you would | of the controlsalone! The Shaft-Kut
expect to pay for it. ! Tool and steel cahinet are FREE!
So don’t waste any more time with special trips ﬁ
to your distributor when you need a dual- ]
concentric. Have the control you need at your |
fingertips with this wonderful kit-and-tool com- |
bination. But don’t delay . . . this money-saving l

offer is for a limited time only!
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TV Servicemen!

You will appreciate the time-saving
economy and flexibility of MOSLEY
Premium Quality TV Accessories. Low
loss MOSLEY accessories provide
neat, efficient TV installations result-
ing in satisfied customers . . . fewer
call backs!

PROFIT-WISESERVICEMEN

st MOSLEY

TV ACCESSORIES

Install MOSLEY TV Accessories + ¢« o
your customers will appreciate it, tool

Mos/ey

Elbitron24 e

W17 AT, CHARLES ROCK ROAD
5T LOWS 4, MISSOUI
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HORIZ
SYNC

Fig. 14. Schematic of the pulse-width AFC and blocking-oscillator circuits.

that a single 6SN7 (now 6CG7)
might develop a corrective voltage
from comparison of the sync and
horizontal - oscillator frequencies,
and also act as the oscillator itself.
The windings of L35 (Fig. 14) con-
stitute a blocking-oscillator trans-
former. It operates in conjunction
with the B section of V17 which, in
its free-running state, oscillates at
approximately 15,750 cps.

A sawtooth signal from the oscil-
lator is fed back to the control grid
of horizontal - AFC tube VI7A
through R110 and C92. Simultane-
ously, horizontal sync pulses are
applied to the grid of the AFC stage
through 82-mmf capacitor C91.
Horizontal lock-in capacitor B4 is
adjusted so that the peak of the
sawtooth voltage is just below the
cutoff point of V17A. Neither saw-
tooth nor sync-pulse signal alone is
strong enough to cause the tube to
conduct. However, when both reach
their positive peaks simultaneously,

V17A conducts and a proportionate
amount of voltage is developed
across cathode-load resistors R114
and R116.

In order to understand how AFC
action occurs, you must first know
the factors which influence oscilla-
tor frequency. Using the simplest
possible explanation, let’s say that
oscillator frequency is determined
by the time it takes the charge on
C97 (accumulated through grid con-
duction of the oscillator tube) to
leak off through R113 and R116.
Further, if the voltage on C97 is
increased or decreased, its discharge
time will increase or decrease pro-
portionately.

The AFC and oscillator circuits
are designed so that the oscillator
will operate at the correct frequency
when horizontal sync and feedback
signals at the grid of the AFC tube
coincide, as shown at the top of
Fig. 15. If, however, the frequency
of the oscillator tends to be lower

r ks

carbon.
Alse available—
32 oz2. containers

SERVICEMEN KNOW!

Here they pay less and get the best

HUSH s

Chemically-Electronically, engineered for Tuners

and Switching Mechanisms.
when New HUSH is applied it will wash-away that dirt, leaving
clean and positive contacts protected by a lasting lubricant, New
MWUSH is made from the finest solvemts and it contarns Electrs-

Sillilcnne ni'lls'hl )
s5r, 3 0. containers 6 ox. spray can $2.25 ner
EVER - QUIET ¢
Since 1949

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

6 ozx. Spray can $l .59 net

2 oz. Bottle & dispenser 79C net

CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey

wWWwWw americanradiohistorv com _




Fig. 15. Simultaneous display of signals
in horizontal-AFC and oscillator stages.

than that of the incoming sync
pulses, more of each sync pulse will
ride high on the sawtooth, causing
the AFC tube to conduct for a
longer period. This increases the
charge across C94 and C95 and the
voltage across R116. In turn, the
bias on the oscillator is decreased,
so it begins conducting a little
earlier. Oscillator frequency is thus
increased. If, on the other hand, the
oscillator is running too fast, most
of the sync pulse rides down the
steeper slope of the sawtooth, thus
reducing the period of AFC tube
conduction. This reduces the wvolt-
age across R116 and increases the
bias on the oscillator. Oscillator
frequency decreases because C97
will have to discharge to a lower
level before a new cycle can start.

Capacitors C94 and C95, along
with resistor R115, filter the AFC
tube’s current pulses, providing a
DC control voltage proportional to
conduction time. C95, along with
R115, also has another duty, that of
providing an “anti-hunt” circuit to
prevent overcontrol of the oscilla-
tor. Incidentally, if C95 or RI115
fails, you’ll notice a “flagwaving” at
the top of the picture. Should the
grid-to-cathode capacitor C93 short,
you’ll have a narrow picture and lose
horizontal sync. The values of all re-
sistors in the AFC circuit are quite
critical; they should be disconnected

i
g

Fig. 16. Key waveforms at oscillator
transformer and output control grid.
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Fig. 17. Expanded waveform at grid of
horizontal-ouiput tube shows transients.

from the circuit during value checks.

Horizontal Oscillator

Each time the oscillator tube con-
ducts, the oscillator transformer is
pulsed. The familiar sine-wave por-
tion of the waveform (Fig. 16A) is
generated at point C of L35 by the
resonant circuit comprised of coil
section C-D and C98. The required
sawtooth signal (Fig. 16B), is de-
veloped at terminal D of L35 be-
cause of the charge and discharge
of C100. Feedback to sustain oscil-
lation is furnished by coil section
C-F and is coupled through C97 to
the oscillator grid. Oscillator fre-
quency is affected primarily by the
values of C97, R113, R116, C98,
C99, C100, and R118. Leakage in
C98 is often the cause of instabil-
ity; C97 is the usual culprit when
the oscillator goes wild (Christmas-
tree effect). Proper circuit opera-
tion can be obtained only if B1, B2,
B3, and B4 are properly adjusted,

Horizontal System Transients

Now, let’s discuss the waveform
at the grid of the horizontal-output
tube (Fig. 17). Frankly, this is
about the worst drive signal I've
ever seen; but, believe it or not,
there are no bad components in the
circuit. It’s simply that this receiver
has developed more oscillatory tran-
sients than usual. Look at the wave-
form in Fig. 18 and youll have
much of the answer before you. This

Fig. 18. Transients in the signal at
screen grid of horizontal-output tube.



Fig. 19. Setting of the hold control must
not affect waveform at terminal C.

is the screen waveform of the hori-
zontal output tube. Varying the
width control changes its amplitude
almost 100 volts.

Take comfort, however, in sev-
eral convenient conditions. Of the
63-microsecond trace and retrace
period, 10 microseconds are utilized
for blanking the return trace. This,
coupled with the fact that 5 to 10%
overscan is usually employed, re-
sults in most of the transients not
being seen because they occur dur-
ing blanking, or when the beam is
past visible portions of the screen.
In addition, the output tube doesn’t
begin significant conduction until
approximately half way up the posi-
tive portion of the rising sawtooth
waveform.

What To Do

In a situation like this, where
there are no defective components,
you can reduce the condition by
carefully selecting a new horizontal-
output tube, and by carefully ad-
justing the width and drive con-
trols. But whatever you do, don’t
forget that for proper alignment of
the horizontal - oscillator transform-
er, the waveform at junction C rmust
look like Fig. 19, and must not
change even when the horizontal-
hold control is varied across its en-
tire range. Only then will you have
successfully repaired the horizontal
oscillator of these pulse-width tele-
vision receivers! A
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Audio Facts
(Continued from page 26)

As signal frequency increases, the
reactance of C decreases, giving a
smaller total impedance and hence
lower output voltage.

If either component opens, signal
amplitude increases, giving too
much treble and excessive scratch
noise. If C shorts, the entire signal
will be greatly reduced in ampli-
tude.

For wvariable - reluctance cart-
ridges, the inductance of the cart-
ridge and the loading resistor pro-

vide roll-off as shown in Fig. 1C;
bass boost is provided clsewhere. As
frequency increases, inductive re-
actance increases, leaving less sig-
nal across R, thus providing proper
roll-off. A load resistor which is
open or increased in value would
cause excessive treble and surface
noise. It is imperative that the load
resistor have the correct value for
the cartridge being used.
Frequency response troubles of-
ten originate in the equalizer, in
which case switch contacts are the
most likely suspects. These should

Now . ..

Planet offers you
exact replacement
Twist Prong Can
Capacitors in both
Solder Lug and
Printed Board

Construction

distributor.

Planet Twist Prong Can Electrolytics are the choice of many
top TV and electronic equipment makers. These firms use
Planet “TP’s” because of uniform quality, workmanlike con-
struction and freedom from field troubles. Now Planet is making
these same values and sizes available to you, the men who serv-
ice this equipment. Ask for Planet ““TP’s” by name at your parts

We will send you our catalog listing upon request.

PLANET SALES CORPORATION

BLOOMFIELD, NEW JERSEY
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be checked if the fault is traced to
the equalizer. Poor switch contacts
and cold solder joints comprise vir-
tually all equalizer troubles.

The Preamplifier Unit

The preamp unit is not too differ-
ent from other audio amplifiers. It
uses single-ended amplifier circuits,
RC coupling, and in some cases
feedback and cathode followers.
However, preamps do have circuitry
not found in other audio equipment;
i.e., switching circuits, equalizers,
and tone controls. In addition, they
are designed to handle extremely
low-level signals. We will concen-
trate on these in our tests and meas-
urements.

Fig. 2 is the complete schematic
of a typical hi-fi preamp. Five
separate inputs are available
through selector switch SW1. Three
of these are for signals greater than
0.1 volt, and can be used for tuner,
tape recorder, TV, etc. The other
two are for magnetic phono cart-
ridge and microphone, which have
smaller signal levels. Each input has
its own 500K level control.

Low-level input signals are first
amplified by stages VIA and VIB,
then by the other four stages. High-
level signals bypass the first two
stages. The output signal is taken
from the cathode-follower stage
V2B, providing a low-impedance
output and allowing the use of al-
most any length of connecting lead.
B+ and heater voltages are ob-
tained from the power amplifier
chassis. In addition to bass, treble,
and volume, front-panel controls in-
clude input selector switch SWI,
SW2 for selecting the turnover fre-
quency, and SW3 for roll-off.

Should preliminary tests indicate
trouble in the preamp, it can be
localized by the methods described
in previous installments of this
series. If the trouble exists for all
inputs, one of the last stages in the
preamp must be at fault. Trouble
for phono input, however, does not
necessarily mean that the phono is
at fault, because stages VIA, VIB,
or the equalizing circuits could be
defective.

It is important to remember that
in the low-level stages of a preamp,
even a trivial fault can be serious.
Shielding, lead dress. component re-
placement, and soldering are just as




critical as in TV tuners.

Because signal level is so low,
even small amounts of hum or noise
are objectionable. Suppose, for ex-
ample, that 1 millivolt of hum were
introduced at the preamp input. If
the input signal is 10 millivolts, hum
is down only 20 db. This same
amount of hum or noise introduced
in a later stage would not be nearly
as objectionable. If signal level were
10 volts, the difference between it
and 1 millivolt would be 80 db. For
proper results, signal and hum levels
should be at least 60 to 70 db apart.

Switching

Switching troubles in preamps are
not uncommon, especially when the
switches are handled roughly. The
major troubles encountered are open
and dirty contacts. A certain amount
of signal tracing is usually required
to find the trouble.

In Fig. 2, the input selector
switch SW1 is shown in the No. 1|
position, connecting the top high-
level input (as seen in the diagram)
to the input of V2A through the top
portion of the switch. The middle
section of SW1 grounds the unused
inputs. The bottom section is used
only to apply phono or microphone
signals to the first low-level stage
VI1A.

Usually, several input devices
(phono, tuner, microphone, etc.)
arc connected to the various input
jacks. When operating the system on
phono, an extra signal coming
through is due to an ungrounded
contact on the middle section of
SW1. When signal is not getting to
the amplifier stages at all, check the
signal path through SW1 with an
ohmmeter. Open contacts can usual-
ly be remedied by bending the
stationary sections so that normal
contact again occurs. Noisy switch-
ing is caused by dirty contacts,
which can be cleaned with carbon-
tet or other suitable contact cleaner.
Hum and noise can be caused by
open or partly open contacts; for
locating the guilty ones, the sche-
matic diagram is a most valuable
aid.

Frequency Response

Frequency response limits are
largely determined by the preamp.
If the customer complains of low-
end or high-end distortion, be sure
to check the preamp first. As a

first step, make sure the customer
is using the controls properly. Mis-
adjusted tone and/or equalizer con-
trols could be responsible for all
the trouble.

In measuring response of pre-
amplifier circuits, it's wise to apply
the audio signal to the phono or
microphone jack to check all stages
at once. Naturally, tone controls
and equalizers should all be set to
flat. The simplest way to measure
response (described in a previous
article) is to vary the input fre-

quency over the audio range and
check the output voltage across the
range. A more accurate method of
checking frequency response is
shown in Fig. 3. Here, the same
VTVM is used to measure both in-
put and output signal voltages,
thereby reducing errors due to meter
inaccuracy.

The calibrated attenuator is a
variable resistance which can be ad-
justed to provide a wide range of at-
tenuation. It is designed so that, at
any setting, the input and output re-
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sistances of the unit are the same.
One such unit gives attenuation
from 0.1 to 100 db. The amount of
attenuation is easily read from the
front-panel control.

To measure frequency response,
adjust the oscillator output to a pre-
determined voltage level as indi-
cated on the VITVM (about two-
thirds the maximum voltage output
of the amplifier). Then, insert maxi-
mum attenuation, switch the meter
to measure output, and adjust the
attenuator so that the meter reads
the same as the input. Gain of
the amplifier is then equal to the
loss offered by the attenuator. To
make the test more accurate, it is
wise to take readings at several dif-
ferent signal levels, and to observe
the output on a scope. Good fre-
quency response is not of much
value if the output signal is dis-
torted.

Testing Tone Controls

Separate bass and treble controls
(both one megohm pots) are lo-
cated between stages V3A and V3B.
In testing these controls, a frequency
response curve can be plotted. Ap-
plying an input signal to one of the
high-level input jacks, the tone con-
trols are adjusted until gain is the
same at three different frequencies
—50, 1,000 and 12,000 cycles can
be used for most amplifiers. Equal
gain at these frequencies corre-
sponds to flat response — zero
boost and zero droop in both bass

. and treble circuits. Without chang-

ing the bass control setting, response
at the high end can be checked with
the treble control at maximum, then
at minimum. Returning the treble
control to the previously determined
flat position, response curves can be
observed with the bass at maximum,
then at minimum. By converting the
voltage changes to decibels, the dif-
ferences can be compared with pub-
lished values. In this preamp, the
bass control should have a total de-
viation of about 30 db (= 15 db),
the treble control about 32 db (=%
16 db). If interaction between con-
trols is suspected, curves can be run
with both controls at maximum,
then with both at minimum. These
can then be compared to the curves
run previously.

Locating troubles in these cir-
cuits is easier when you understood
the purpose of the components. The
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Fig. 4. Tone control circuit provides
bass and treble boost and attenuation.

tone control circuit shown in Fig.
4 is very often used. R1 and R2
limit the range of the bass control,
C1 controls bass cut, C2 bass boost.
R3 provides isolation and prevents
interaction between bass and treble
controls. C3 controls treble boost,
C4 treble cut. Troubles can usually
be traced to one of these four ca-
pacitors, or to dirty controls.
Suppose, for example, that there
is no boost, and over-all gain is in-
creased. It is likely that C3 is
shorted, or else quite leaky. How-
ever, if gain was not changed ap-
preciably, then C4 would probably
be open. Similar troubles could oc-
our for the bass-circuit capacitors.

Signal Traclng

That the audio generator can be
very useful in signal tracing is il-
lustrated by this typical service case.
The complaint is “excessive distor-
tion” at any volume level for any
input source. This places the trouble
in the sections handling all signals
and rules out stages VIA and V1B.
Tube replacement does not remedy
the trouble, and measurement of the
high B4 (at Bl in Fig. 2) shows
it to be close to the published value
of 180 volts, so other tests must be
made. The signal generator is set
to 1,000 cps, and about one volt of
signal is applied to a high-level in-
put. Touching the oscilloscope lead

L

“Well, are you coming in or
g
aren’t you?”

to the grid terminal (pin 7) of stage
V2A reveals that a sine wave ex-
ists at that point, as well as at pin
8 of the same stage. However, at the
grid of V3A (pin 7), a slight flat-
tening of the positive portion of the
signal is noticed. A check at the
plate of the same stage shows the
negative alternation clipped. Evi-
dently the distortion is being intro-
duced between the cathode of VIA
and the grid of V3A.

Voltage measurement shows -8
volts at pin 7, whereas 42 volts is
normal. This points to a leaky cou-

pling capacitor between pins 8 of
V2A and pin 7 of V3A; its replace-
ment cures the trouble. In signal
tracing this amplifier, notice that the
cathodes of V2A and V2B are sig-
nal elements, while the plates of
these stages are not.

This same test can be used to lo-
cate hum, noise, or the point at
which the signal is lost entirely. The
use of systematic servicing proced-
ures, along with intelligent applica-
tion of test equipment, should elimi-
nate most of the problems in pre-
amp servicing. A
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Bench Servicing

(Continued from page 29
snagged or pinched during installa
tion. Runners on both sides (Fig. 3)
normally serve to protect the under-
chassis components from being
struck or scraped by the rear sill of
the cabinet while the chassis is being
removed or replaced.

Electrically, the most important
lead-dress problem concerns the
CRT cathode lead. This long wire,
which conveys a signal from a con-
ventional high-impedance video out-
put circuit to the base of the picture
tube, is carefully routed to avoid
spurious signal pickup from the yoke
leads and other sources. When the
chassis is returned to the cabinet
after a service job, all slack in this
lead should be gathered up and
tucked under the retaining clip on
the right wall of the cabinet.

Picture-Tube Replacement

One man can safely replace the
CRT without separating the support
assembly from the cabinet. The first
step in taking apart the picture-tube
housing is the removal of a small
ornamental plate just under the tube

MOUNTING SCREW

Fig. 5. To disassemble CRT housing,
pry off plastic strip around its rim.

face. (Incidentally, the entire hous-
ing is designed to pivot on its base
so that the picture tube can be ro-
tated up to 45° in either direction
from the straight-ahead position.)
When the trim has been removed,
you can pry off the strip of metal-
lized plastic that encircles the rim of
the housing. This is held in place by
a tension spring at the bottom—Iike
a dial cord spring, but larger and
stronger. Your best bet is to pry the
plastic strip outward and slip it off
to one side, as in Fig. 5. Start near
the bottom and work all the way
around. The whole process is some-
thing like removing an automobile
tire from a wheel.

THE TOP 2 ANTENNAS TODAY FROM THE LEADER... RMS

Underneath the plastic is a metal
band which grips a series of cleats
on the two halves of the housing,
thus fastening them together. Re-
lease the band by taking out two
screws at the base; then lift off the
front of the housing. To free the rear
section, remove the ornamental sup-
port arm from each side as follows:
Take out the screw indicated in Fig.
5, give the arm a quarter turn down-
ward, and pull it loose. (These arms
are mainly “appearance items” and
seem to furnish only a minor amount
of bracing.) As a final touch, re-
move two small screws along the
bottom inside border of the housing
and there’s your picture tube, like
a hickory nut fresh out of the shell.

The tube is fastened to the swivel
base by metal straps. Unfasten these
at the sides, peel them ofl, and take
away the tube. You’ll find a small
supporting cradle underneath it. This
is equipped with two sturdy project-
ing tabs that will help you to hold
the replacement tube steady while
you retighten the mounting straps.
To put the housing back together,
follow the disassembly procedure in
reverse order. A
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Air Conditioning

(Continued from page 31)
ditioner load is more than 7%2 amps,
it is not wise—in fact, usually not
permitted—to have any other outlet
on the same branch circuit.

A most significant current charac-
teristic of the induction motor is that
the initial current surge is four to six
times the steady or running current
requirement. The line fuse used to
protect the air-conditioner must,
therefore, have similar delay charac-
teristics, such as the thermal-delay
type (Fusetron or equal).

Servicing

It is a simple matter to check the
current relay. An open coil, for ex-
ample, would give no indication of
continuity when checked with an
ohmmeter. The relay contacts are
normally open, but close when the
coil is energized. A jumper placed
momentarily across the relay con-
tacts will energize the start circuit.
If the compressor starts, the relay is
defective. When checking the relay
ofl the unit, orient it as originally
mounted to permit gravity to act on
the plunger. It is wise to replace the
start capacitor when changing the
relay.

If the supply voltage is proper
(within + 10% of rating); if the
selector switch, the overload, and
the relay are satisfactory; if the
thermostat calls for cooling and if
there are no breaks in the wiring,
then the compressor motor should
operate. If it doesn’t, either the main
(also called the run) winding or the
start winding may be defective.
Check continuity of the windings by
connecting an ohmmeter across the
compressor terminals. The resist-
ance values are low—on the order

of 2 ohms for the run winding, 10
ohms for the start winding. An open
or shorted start capacitor will pre-
vent motor operation because the
out-of-phase starting current is not
developed. An ohmmeter test will
usually provide a pretty fair indica-
tion of the capacitor’s condition;
direct substitution should be tried if
there is any doubt.

Another defect that would keep
the motor from operating is a short
between the compressor shell and
either winding. There must be no
indication of continuity between any
compressor terminal and the com-
pressor shell. Be sure to unplug the
power cord when testing for this
condition.

Another possibility, although in-
frequent, is a stuck compressor,
which in turn prevents the rotor
from turning over. Such a compres-
sor must be removed—an operation
which cannot be performed in the
customer’s home.

The test harness shown in Fig 4
can be used to make a straight-
forward test for compressor opera-
tion. In putting it to use, disconnect
all wires from the compressor ter-
minals, apply main and common
connections, and then—only mo-
mentarily (one or two seconds)—
apply the start lead. Use a start ca-
pacitor having the exact value re-
quired for the motor under test. If
the compressor motor is satisfactory,
the power applied to the main wind-
ing will be sufficient to keep the
compressor operating. We will see in
the next article that the compressor
may operate and yet be ineffective.

Circuit Variations

The use of the three-terminal
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® FAST, ACCURATE WAY TO ADJUST
HORIZONTAL DRIVE AND LINEARITY

This new, low-cost current checker provides
a positive, on-the-spot method of checking
and adjusting TV horizontal output circuits
— eliminates one of the most common causes
of callbacks. Can be placed in circuit 1n
seconds — without disconnecting cathode —
immediately indicates whether horizontal out
put tube cathode current is within manufac-
turer's recommended limits. lnsures proper
picture focus, width, and stability with mini
mum cathode current — helps prevent prema-
ture failure of horizontal output transformer
and in some cases failure of power trans
former and rectifiers. HC-6 is valuable as a
fast, accurate indicating device when adjust-
ing horizontal drive and linearity. A ““must’
on all TV horizontal tube, transformer, or
yoke replacement jobs — may also be used
to balance hi-fi audio output tubes. Compact
— inexpensive — easy to use — the HC-6 is

a time-saving, money-making $ 95

addition to your service kit ]2
NET

. or write to:

Complete, ready to use.

See your distributor , .

m SECO MANUFACTURING CO.
L e 5015 Penn Ave. S., Mpls., Minn

INJECTORALL

SEN CO RE "Distributor of the Month”
WARREN RADIO CO.

The April Distributo

Company, Peoria,
Alexander agree
lines we have.
salesmen have less trouble
any other line."

r of the Month is Warren Ratio
\linois. Eimer Harding and Jm
that “SENCORE is one of the wop
Both countermen and outside
selling SENCORE than

The Terrific sales record of Warrer

Radio Company,

§E:NCORE—_|

i

7 -

of Peoria, merits the?lr
being named “Distributor of the Month.

Leading Distributors Fealure SENCORE

SERVICE Instruments Corp., 121 0fficial Road - Addison, Ill.
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’,;!_: "THE NEEDLE DOES THE JOBI

AND LUBRICANT
with ...
INJECTOR NEEDLE
The leak-proof
steel Injectorall
Meedle lubricates

where you need it
.o ¥OU can reach

= without
pulling Tuners
The BEST CLEANER apart, or even
on the morket teday!  Femoving Chassis.

INJECTORALL CO, Yrockiyn 14,

= Mew York
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", ..Worth
their weight
in gold
and will do
much more than you

claim...
> JoRTY.

Ernest L. Walker TV Service
Espanola, New Mexico

Here’s why this low cost
DC POWER SUPPLY
can also earn extra
dollars for you . . .

.. . more power, less ripple
to handle more jobs.

. . . services all these without
hum: Transistor auto and portable
radios, “hybrid” auto and marine
radios.

... and does all this, too: Oper-
ates relays, phone circuits. Battery
charging. Electroplating. Labora-
tory work. Other low voltage oper-
ations.

2 ranges: 0-20 volts for transistor
circuits; 0-16 volts for 12/6 volt
tube and "hybrid” auto radios.

0.15% ripple up to 75 milliam-
peres. 0.5 ripple up to 5 amperes.

Separate milliameter detects var-
iations in transistor current.

Separate fuse in secondary cir-
cuit offers transistor protection.

Patented conduction cooling
lowers cost per ampere output.

Compare with others —
see how much more
Electro gives you

MODEL PS-2 $4995

at your Parts Jobber

START
TOFAN CAPACITOR
MOTOR 2 ]
e
| RELAY
I CONTACTS
|
|
THERMAL ;
OVERLOAD |
< w 5 c L ron
1 5 - “T~ CAPACITOR
THERMOSTAT i
|
LINE :
|
| |
|
4
M

Fig. 6. Permanent split-capacitor motor does not need special start circuit.

thermal overload and a potential
relay are shown in Fig. 5. Operation
is as follows: The overload uses the
disc contacts to protect the motor as
described above. In addition, to
afford extra protection for the start
winding, the heater element assists
in promoting disc action. Initially,
the relay contacts are closed, en-
abling the starting components to
develop the out-of-phase field for
motor starting. During motor opera-
tion, an increasing voltage is induced
across the closed circuit consisting
of the start winding and the relay
coil. At rated speed, current through
the relay coil is great enough to hold
the relay contacts open, effectively
removing the start capacitor.

The run capacitor and the start
winding are in series across the line
(connected in the same manner as
the start capacitor); consequently,
the run capacitor aids in creating the
initial starting torque. The run ca-
pacitor also improves the power
factor of the air-conditioner, which
means the same work is done with
less current drain on the line.

Fig. 6 illustrates the use of the

PSC (permanent split-capacitor)
type of compressor motor. Normal-
ly, this more recently engineered
unit utilizes only the motor windings
and a permanently connected exter-
nal capacitor. No start capacitor or
relay is necessary.

Occasionally, however, either be-
cause of manufacturing tolerances
or because of lower line voltage, the
PSC motor will fail to start. It will
then be necessary to use the addi-
tional components shown by the
broken-line circuit in Fig. 6. The
air-conditioner manufacturer will
recommend the necessary compo-
nent values.

Trouble Checks

1. The line voltage under load at
point of use must be within == 10%
of rated voltage for the line fuse not
to blow. Use a delay-type line fuse
(Fusetron or equal) rated for the
recommended line current.

2. If the fuse blows repeatedly,
check to see if the branch circuit is
not otherwise loaded excessively. Is
there a short in the unit? Is start-
circuit action satisfactory? Does the

ALSO AVAILABLE—Model KPS-2 1
Kit version 1
- in Seconds! i
Send for detailed literature bk
I Merely select the electrolytic and substitute [t. I
I “18 big elec!rolyhcs from 4 to 350 Mfd, to safely I
‘uhshfufe in any circuit from 2 to 450 volts.
P Ts I Model ES- 102 COMPLETELY SAFE—no arc or spark when can- =
RODU! I sls - necting or disconnecting.
[ ONLY fo
.. . AUTOMATIC CAPACITOR DISCHARGE—within
lABORATORIES : s i Ihl?l o] :T‘:'::;ENH seconds o'he‘r releusi.ng test switch by ur:ique =
| surge protector circuit,
45071-R Ravenswood, Chicago 40 ‘ I See other SENCORE cmy it Iny.:::ll'e—ua:::’sius saly ...NO CAPACITOR HEALING—surge protector circuit |
Canada: Atlas Radio Ltd., Toronfo ads in this issve. A% H x 4%" W X 2Ve" D prevents occidental healing of capacitor being
= I “bridged”’ in service work. '
= = SERVICE INSTRUMENTS CORP. 121 Offictat Rd. » Addlson, H1I, J
ﬁ|I|||||||||||||||||||||||||||||||||||||||||I|||I|||||||||||||||||||||||IIII||||||||I||||||I||III|I]=.= D e S S N S R R S S N N N T O O
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compressor start?

3. If voltage reaches the fan mo-
tor but the motor does not operate,
check associated start and/or run
capacitors; also, check for continu-
ity of windings or a short to chassis.
(Note: If capacitor is shorted, the
fan will operate in either direction
when started by hand.) With the
power cord removed, examine for
physical obstruction of fan blades.
Is the shaft frozen? Does the motor
need oil? Is the capacitor wired
properly?

4. If the compressor is dead, is
the selector switch satisfactory?
Does the thermostat call for cooling?
Is the overload defective? Test con-
tinuity of the windings directly, first
removing all terminal wires. Use the
test harness on standard compressors
as previously explained. On PSC
types, no start capacitor is to be
used. Place the run capacitor across
the main (or run) and start termi-
nals, and apply line voltage across
common and main terminals. Note:
Sealed-system failures, such as de-
fective compressors, cannot be re-
placed or repaired in the home.

5. If compressor operation is sat-
isfactory, but does not start prop-
erly, the relay and/or start capacitor
may be defective. These, or any
other components, may be tested by
the direct substitution method.

6. The run capacitor aids in start-
ing the compressor motor and re-
duces the current drain of the entire
unit. Where a wattmeter is available,
its use will indicate that the capaci-
tor may be defective if current drain
of the unit is excessive.

In the June article, we will see
how purely mechanical conditions
can cause electrical trouble symp-
toms. The final summary will inter-
relate all causes and effects. A

line includes:

MODEL
12-H1
12-H2
12-C1
12-C2

6203
6205

Roburn Lgencigs. Inc,

CANADIAN REPRESENTATIVE:
Atlas Fadio Corp., Lid., Toronta 10, Ont

new MILLER
455 ke IF transformer

—an exact replacement for
G. E. RTL-143 and RTL-163
—at your MILLER distributor

Here’s the IF transformer used in a broad line of G.E.
clock and table radios—available from any Miller distrib-
utor. It comes to you complete with schematic and base
layout, to speed instullation. List price: $2.30

This unit is one of many miniature IF transformers de-
signed for replacement in ‘‘personal’’ radio receivers. The

ITEM

262 KC Input LF. Trans.
262 KC Output I.F. Trans.
455 KC Input I.F. Trans.
455 KC QOutput I.F. Trans.
4.5 Input or Interstage
4.5 Ratio Detector

Write for the Miller general catalog, and the
TV replacement guide, or get them at your
distributor.

J. W.MILLER COMPANY

5917 5. Main St. Los Angeles 3, Calif.

“T’ll get a call from him 5 minutes
before closing time.”

&) WTD@

u%‘;‘ IN3 fOPlI//UIR guss
4 %638

SCREWHOLDING
SCREWDRIVERS

SIZES !

9851 ALBURTIS AVE.
SANTA FE SPRINGS, CALIFORNIA
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S PHOTOFACT INDEX

£
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sent direct
to your shop

nSTER ==

SWSHIGAT ==

izt MawdlE

SEND FOR IT!

Yes, now you can have the valuable |
| SAMS MASTER INDEX TO PHOTOFACT |
" FOLDERS and Index Supplements
sent direct to your shop at no cost |
" to you! Just mail coupon below and |
you’ll be sure to receive regularly
your handy guide to the world’s |
4 finest service data covering over |
. 33,000 TV, Radio, Amplifier,
Tuner Tape Recorder and Changer
models. Send for it—it’s FREE!

ST

EEEEEEE.
Howard W. Sams & Co., Inc.
2201 East 46th St., Indianapolis 6, Ind. ==

. [ Put me on your mailing list to receive the Sams .
. Photofact Master Index and Supplements .
[ V'ma Service Technician:___full time;___part time .
My Distributor is: -

. Shop Name: .
. Attn: .
. Address: .
. City. Zone, State. .
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For further information on any of the followir}g items, circle
the associated number on the Catalog & Literature Card.

Offset-Mounted FM Antenna (No. 41C)

An omnidirectional “turn-
stile” antenna for FM radio re-
ception, the Winegard Model
FM3T, is equipped with an off-
set-type mounting bracket for
convenient clamping to the
mast of an existing TV anten-
na. Up to four bays can be
stacked together using standard
300-ohm line. Elements are of
gold-colored anodized alumi-
num. List price is $11.95 per
bay.

Stereo Radio Tuner (No. 42C)

The Harman-Kardon Madri-
gal high-fidelity tuner (Model
ST350) has completely separ-
ate AM and FM sections to
permit stereo simulcast recep-
tion. If a multiplex adapter
(MA350) is added, the unit
can receive stereo signals trans-
mitted by the Crosby multiplex
method. All switches are op-
erated by push buttons. Price is
$199.95.

Dual-Heat Soldering Gun (No. 43C)

The latest addition to the
Weller line of soldering guns
is the 8200K, a dual-heat mod-
el rated at 90 and 125 watts.
Features include a trigger-type
switch, single spotlight, and a
copper tip plated with iron for
greater durability. The new gun
is sold as part of a $7.95 kit
that also includes a soldering
aid, a wire brush, and a spool
of solder.

Speaker Systems (No. 44C)

82 PF REPORTER/April, 1959

The new Audio Component
Div. of JFD has announced a
Mardi Gras line of high-fidel-
ity loudspeaker svstems to be
marketed from distributors
through service dealers. The
speakers require a driving
power of 5 to 15 watts and
are equipped with 4-, 8-, and
16-ohm impedance taps. Two
versions are available: Model
ALCLl (18" x 10”7 x 10”; $45
audiophtle net), and Model
ALC2 (147 x 10" x 107; $30
audiophile net).

www americanradiohistorv com R

12’ Woofer (No. 45C)

An input of 4 watts at 16
cps produces a voice-coil ex-
cursion of 1”7 in the Cletron
Model C-12-RW woofer. The
ceramic /ndox magnet of this
12”7 speaker weighs 2 1b. and
has a strength of 10,000
gausses. The “flex-edge” pe-
ripheral portion of the cone is
made of specially treated cloth,
and the gasket ring is of a com-
position cork material 1"
thick. Peak power is 35 watts,
and impedance is 16 ohms.

Vokar, a well-known maker
of auto radio vibrators, has
branched out into antenna ac-
cessories with a new Fast
Mount steel base for roof in-
stallations. Fastened in place
with self-tapping screws, it can
be mounted at any convenient
point on the roof — regardless
of pitch. This bracket will se-
curely hold antenna masts up
to 6’ tall without guy wires.
List price is $4.95.

Tube and Transistor Tester (No. 47C)

A new portable tube tester of
the dynamic mutual conduct-
ance type, Hickok Model 800,
is similar to an earlier model
(600A) but has several new
features including circuits for
leakage and gain tests of tran-
sistors and crystal diodes, a
quick heater-continuity check,
and improved tests for inter-
element leakage and grid cur-
rent in tubes. Price is $159.50.

Stereo Channel Isolation (No. 48C)

A ground loop is created in
a stereo system if the two am-
plifier channels have a com-
mon ground at any point and
a three-wire cartridge is used.
Objectionable feedback often
results. The Triad A-210P, an
isolation transformer with a
1:1 impedance ratio, remedies
this problem when connected in
series with the signal lead
from the cartridge to one pre-
amp. List price is $16.50.

Tone Arm With Cartridge (No. 49C)

The Shure Studio Dynetic,
a combination of a moving-
magnet phono cartridge and a
transcription-type tone arm, Is
now being supplied in a stereo
version priced at $89.50. Track-
ing pressure is adjustable be-
tween 1% and 2%2 gm. Output
voltage at 1000 cps is S mv per
channel across the recom-
mended load impedance of 50K
ohms. Compliance is 80 x
10-6 c¢m/dyne in both vertical
and lateral directions.




Stereo Cartridges (No. 50C)

A new Pickering magnetic
cartridge, the Sranton 45X45
Stereo Fluxvalve (Model 371)
is designed for a tracking force
of 3 to 6 gm. Frequency re-
sponse within the stereo record-
ing range is flat within 2 db
when a load resistance of 27K
to 47K ohms is used. The unit
fits tone arms with %" mount-
ing centers. Price, including .7-
mil diamond stylus, is $29.85.

Tiny Ceramic Capacitors (No. 510)

Ultra-miniaturized  Aerovox

-1,. Cerafil ceramic capacitors are
"o :“\:\ available in capacitance values
—— from 10 to 100,000 mmf at

working voltages of either 30
or 100 WVDC. The photo il-
lustrates the comparative size
- of one of the new units and an

& ordinary-sized ceramic tubular
w i Hi-Q capacitor.

Stereo Amplifier (No. 52C)

The Arkay CS-28 incorpor-
ates dual I4-watt stereo am-
plifiers and a pair of control
preamplifiers, all on a single
chassis. A reverse-stereo switch
(for interchanging channels)
and a balance control are in-
cluded. Output taps are pro-
vided for speaker impedance of
4, 8, 16 and 32 ohms. Price is
$64.95 (kit) or $99.95 (wired).

Transistorized Intercoms (No. 53C)

. 1500 Series Fanon intercom
systems are fully transistor-
ized, and can be powered by
either batteries or AC line cur-
rent. Master stations are avail-
able with a choice of 6 or 12
connections for remote stations.
A two-station, all-transistor sys-
tem is also available, listing at
$74.95 including 50° of con-
necting cable.

Automatic Antenna Rotator (No. 54C)

The Alliance Model U-98
Tenna-Rotor is an automatic
unit that shuts itself off after
turning the antenna to the di-
rection indicated on the dial.
Although similar in design to
an earlier automatic model
(the U-83), the new rotator
includes numerous new fea-
tures to eliminate arcing and
insure more positive action of
the escapement mechanism.

Stereo Record Changer (No. 55C)

A built-in gauge on the
United Audio Dual-1006 four-
T speed stereo record changer
shows stylus pressure in grams.
Records of all sizes from 57
to 127 can be intermixed.
Noise produced by spurious
vertical stylus motion during
monophonic operation is sup-
pressed by the STEREO-
MONQ switch circuit.

’/)’ Service men all across the country
agree . .. there s no other screw driver

or nut driver with the built-in comfort of the

VACO "comfordome” handle. Makes service work easy!
Enjoy the luxury grip of a VACO . . . the driver that gives
plenty of power, yet is always kind to hands. Next time
choose a VACO and fee! the difference!

Manufactured and Unconditionally Guaranteed by

VACO PRODUCTS CO., 317 E. Ontario St., Chicage 11, Il

In Canada: ATLAS RADIO CORP., Toronto 19, Ontario

won’t damage g!asé“"-
let alone wire or cable!

ARROW STAPLE GUNS can't damage wire or
cable because driving blade automatically stops staple at
right height! That's why Arrow Staple Guns are proved
safer on jobs all over the country. And Arrow staples have
tremendous holding power because they're rosin-coated,
have diverging points that lock into wood.

T-25 (shown) for wires up to 14 ” in diameter. (Hi-Fi wire, radiant
heating, bell, thermostat, telephone, inter-com, etc.) tapered striking
edge gets into tight corners. Uses %", %X,”, and %,” staples, List $15
T-25B For burglar alarm wiring. Drives staples flush . . . List $15
T-75 For non-metallic sheathed cable, Romex cable or any other
object (such as copper tubing) up to »4” in diameter. Uses %,”,
4”7, and 74” Arrow staples . . . . .. ..o List $15

RARRROW FASTENER COMPANY, [NC.

1740 E. NEW YORK AVE., BROOKLYN 12, N Y.
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CATALOG AND LITERATURE SERVICE

ANTENNA SYSTEMS

1C. CLEAR BEAM — Complete information
on how you can profit by stocking and
selling antenna kits. See ad page 55.

2C. CORNELL-DUBILIER — Catalog and
brochure entitled ‘‘All About Antenna
Rotors.” See ad page 61.

3C. TACO — Catalog on UHF antennas in-
cluding the new Translator models. See
ad page 72.

AUDIO AND HI-FI

4C. ARKAY—16-page booklet entitled *“‘Let’s
Talk About Stereo” gives practical in-
formation about stereo, including recom-
mended home installations. See ad page
66.

5C. SONOTONE—*Stereo Simplified” com-
pletely explains stereo reproduction for
the layman; also, new catalog page on
Ceramike, adaptable to existing tape re-
corder and PA systems. See ad page 34.

CAPACITORS

6C. ILLINOIS CONDENSER — Literature
on all types of capacitors, including
radio, TV, motor start, Philco flash,
miniature, subminiature, military, com-
puter, paper, audio crossover network,
and tantalum. See ad page 54.

7C. SPRAGUE — M726 Cerami-Chart, large
wall chart of standard ceramic capacitor
color codes with circuit application data
for various types. See ad page 10.

8C. TOBE DEUTSCHMANN — Capacitor
catalog No. 5701. See ad page 71.

CARTRIDGES AND NEEDLES

9C. ELECTRO-VOICE — Bulletin No. 267
features new totally-compatible stereo
cartridges. Offers two series—the Mag-
neramic for magnetic inputs and the
standard ceramic for ceramic inputs. See
ad page 13.

10C. GENERAL ELECTRIC — 16-page book-
let entitled ‘‘Application Consxderatlons
in the Use of Stereo Cartridges.” See ads
pages 33, 59.

11C. JENSEN INDUSTRIES — 1959 cross-
reference booklet on phono needles. See
ad page 46.

COMPONENTS (MISC.)

12C. AMPEREX — Condensed catalog includ-
ing a list of all company products. See
ad page 40.

13C. CLAROSTAT — Catalog No. 59 of re-
sistor and control products. See ad page
43.

14C. GENERAL CEMENT — Catalog sheet
for Sav-A-Tube unit. See ad 2nd cover.

15C. IRC—Catalog on S505 Handy-Pak carbon
composition resistors. See ad page 41.

16C. MALLORY — Capacitor catalog, Form
No. 9-140; silicon rectifier catalog, Form
No. 9-152. See ad pages 16, 17.

17C. J. W. MILLER—Data sheet gives sche-
matic and base layout on IF transformer
replacement for two GE models. See ad
page 81.

18C. TRIAD — Data on new series of trans-
formers for transistor power supplies;
6, 12, or 28 volt DC mobile supply inputs
provrde wide range of DC outputs. See
ad page 50

19C. UNITED CATALOG PUBLISHERS —
List of distributors who have the 1959
edition of The Radio-Electronic MAS-
TER, 1536-page standard parts catalog
containing descriptions of over 150,000
items. See ad page 54.

FUSES

20C. BUSSMANN—Bulletin SFH-6 describes
new space-saving fuse and fuseholder
combination for circuit protection at 300
volts or less. See ad page 45.

www americanradiohistorv com

POWER SUPPLIES

21C. ATR—Descriptive literature on battery
eliminators, DC-AC inverters, tube pro-
tectors, and other products. See ad page
18.

SERVICE AIDS

22C. BERNS — Circular on the perfect pin-
crimping picture-tube repair tool that
eliminates hard soldering jobs. See ad
page 54.

23C. E-Z-HOOK—Convenient reference sheet
titled “How to Build the Five Most Use-
ful Scope Probes,” with schematics, me-
chanical component layouts, etc. See ad
page 72.

24C. SERVICE INSTRUMENTS — Mailer
describing the 10 most popular Sencore
;igmesavers. See ads pages 52, 62, 66, 75,

, 80.

TECHNICAL PUBLICATIONS

25C. CBS-HY TRON—Catalog sheet No. PA-
528 describing 1959 editions of “Tech-
nician's Handbook” and “Engineer’s
Handbook.” See ad page 19.

26C. PHILCO — 1959 Service Dealer Hand-
book" covers the business side of service
and provides a day-by-day business rec-
ord, See ad page 53.

27C. HOWARD W. SAMS—Descriptive lit-
erature on all Howard W. Sams books
covering servicing of TV, radio, hi-fi,
etc. Includes data on latest books, *‘101
Ways to Use Your Oscilloscope” and
Volumes 3 and 4 of the “Hi-Fi Serv-
icing” series. See ads pages 39, 62, 81.

TEST EQUIPMENT

28C. AEROVOX—Literature on Model 97 LC
checker for in-circuit capacitor tests. See
ad page 36.

29C. DOSS—Flyer describing latest trouble-
shooting instruments. See ad page 32.

$0C. EICO—20-page 1959 2-color catalog de-
scribes 65 models of professional test
instruments, hi-fi, and ‘“‘ham" gear in
both kit and factory-wired form—shows
how to save 509 . See ad page 65.

31C. JACKSON — Catalog sheet on hi-fi,
stereo, and audio test equipment. See
ads pages 76, 84.

32C. SECO—New 2-color folder showing com-
plete line of test equipment and service
aids. See ads pages 38, 79.

33C. TRIPLETT—Flyer on new true dynamic
mutual conductance tube tester, Model
3444, See ad page 49.

TOOLS

34C. HUNTER — Literature describing com-
plete subminiature tool bar—first ever
offered. See ad page 81.

35C. KEDMAN — Catalog sheet describing 4
screwdriver displays and specifications
on 14 kinds of screwdrivers in company’s
line. See ad page 72.

36C. WELLER — Bulletin No. 017 describes
new soldering kit combining dual-heat
90/125-watt gun for the tool kit with
temperature-controlled 40-watt Magnastat
iron for the bench.

37C. WEN — Free 50c 32-page booklet, “101
Ways to Use Small Electric Power
Tools ** See ad page 60.

38C. XCELITE—Latest catalog on complete
line of tools for the electronic service-
man. See ad page 75.

TUBES

39C. TUNG-SOL — 30-page flip-style chart
supplies electrical and physical charac-
teristics for most important industrial,
special-purpose and military tubes. See
ad page 63.

40C. WESTINGHOUSE — Colorful comic
book, “‘A Rescue Job for Tony,” describ-
ing details of tube manufacturing. See
ad page 57.
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These ads are typical of the big
advertising program for RCA SILVERAMA
and RCA MONOGRAM Picture Tubes. You'll see these

57 ressages in TV GUIDE, LIFE, and the SATURDAY EVENING POST...

A

=

on such leading TV shows as Steve Allen, Dave Garroway’s
Taday, and Jack Paar.

‘Cash in! Make sure you’'re identified with this program. Your
anthorized RCA Distributor will tell you how. Contact him today !

RADIO CORPORATION OF AMERICA

® Electron Tube Division . Harrison, N. J.

www americanradiohistorv com
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THERE'S ONLY ONE RIGHT WAY

A fuse caddy for your tube caddy: 18 individual eompartments for fingertip selection. The fuse caddy

is complete with the 15 boxes of fuses required to service 93% of all TV sets. Three spare campartments
are provided for additional fuses of your own selection.

I\ITTE LFUSE Des Plaines, Ill.

wWWwWw americanradiohistorv com



