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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.

No. 8463

R,

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

List $3.00

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

6 oz. can.

No. 8666...... List $1.20

G-C RADIO-TY
SERVICE CEMENT

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

N
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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

G-C DE-OX-ID

Efficient electrical contact
cleaner in 6-02. spray can.
No. 19-6.. . List $3.50

G-C FLEX-SOL
SPRA-CAN
EXTENSION

Fits all spray cans,
puts spray where
you want it

No. 9344 List $1.49

container.
No. 5040_.. .. List $10.95 1%
S
»
Removes large or small ectru“lc ru "c s x“‘“n\
Tinnermans with ] H
simple twist. 5
No. 9355 List $1.47
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
< T 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
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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.
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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.



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
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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




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?

6101 Sixteenth Avenue

Pioneers in Electronics since 1929

JFD ELECTRONICS CORP.

Brooklyn 4, New York

4

JFD CANADA LTD. JFD INTERNATIONAL |
[

51 McCormack Street 15 Moore Street
Toronto, Ontario, Canada  New York, N.Y.

[
1
———————— - o o o o o o 4

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 —
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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
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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
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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.

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

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.



RADIO

“VIBRATORS

MWMEM
A COMPLETE LINE
OF VIBRATORS

Desigred for Ute In Standord
Vibrotor-Cperatad Auto Rodio |
== Facpivars, Buill with Preciglon i

£ it Canstrdefion; fealuring Cera-

- mic Stack Spocerss Jor longes
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 ™
American TeLevision & Rapio Co.
Luatety Pradusts Stxee 1957

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

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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$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
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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

: e,
by Stan Prentiss E},{‘é‘tg J
R

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.
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Fig. 2. Partial schem showing 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.

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.
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BURGESS BATTERIES
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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 |
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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

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

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.

TRIODE COUPLING

This four-lead network contains all of
the components that link the audio-power
and voltage-amplifier stages in many AC-
DC radios. Checking this unit involves,
in addition to the scope and signal gener-
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
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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AEROVOX
CENTRALAB

PA-112 -1
PC-70

CD 112 TM1
ERIE 1406 - 01
SPRAGUE IE}

TOBE 112TMl1

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

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
P-2
114TM2

PA - 425
CENTRALAB PC - 186

v-17

PA - 110
PC - 100

115TM1

1405 - 01

V1

115TM1L

PC - 314

RS -3

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-

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

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

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
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'{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.

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.

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




“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 tip and parts @
of the related moving System in ihe “T-GUARD' stsemdly.

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

for thase wha M// the Gifference e ovaurs man siosuiry producTs 0¥
PICKERING & COMPANY, INC., Plainview, N. Y.
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Hme Klee's
OFFICIAL
ORDER BOOKS
for every
TV-RADIO
service

call

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
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RADIO AND TV ®.

SERVICEMEN

Here's the perfect companion
to any tester!

o
T W"»»,,%

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 portable—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

* P
"""oooo"."oo'.o"on'QQOQOQQQ.ooooa00'0000‘
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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
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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

City _ ~ Zone State




exclusive

service

by
Amperex®
distributors:

VALVO

RECEIVING TUBESE
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

Pree

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. "%

%
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

it

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
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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

it
e

HITACHI, LTD.,
.one of the world's leaders

ssusm, in advanced electronics

‘; design and manufacture .. .

i Grand Prix Award winners,
/ for scientific equipment,

at the Brussels World's Fair.

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.
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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

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 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.

SHAFT

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 12" double-flatted

Philco-type shaft.
11 14” fine knurled
shaft.
12 3" knurled flatted
shaft.

13 3" fine knurled
flatted shaft.

Series A 47: Yo-watt, '%,” di- Series A 47F: Yo-watt, ' Series AD 47: Y,-watt, %,

ameter controls. 500 ohms to diameter controls, with taps diameter dual controls for

10 megohms. located at 30%, 50% or 70% audio, radio, TV and industrial
of rotation, depending upon uses. Various taps available.
resistance value. 50K to 3 50K to 5 megohms.
megnhms.

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

SWITCH

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.

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.
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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.

48 PF REPORTER/April, 1959

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
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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
Zx w0ln ¥ o
P ® 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




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.
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DUOTONE — the originato;:
of the commercial diamond needle
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POSSIBLE A1R. N

DUOTONE GUARANTEES THE WHOLE DIAMOND
NEEDLE FOR EITHER MONOPHONIC OR
STEREOPHONIC REPRODUCTION, AT NO EXTRA COST

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-
mond is visible and the remaining 24 is deeply émbedded, crimped
and cemented into the metal holder — thus making it impossible to
shear off the point by any jarring or dropping of the tone arm.

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

April, 1959/PF REPORTER 51




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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