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G-C Electronic Chemicals

G-C MAKES ALL THESE PROD-
UCTS FOR YOU! Not one special
purpose item—or two or three . . .
but a COMPLETE selection of
thousands of products for the service
trade. That’s the G-C line, first
choice with radio and TV serv-
icemen for over 30 years. Always
ask for G-C . . . the line you can al-
ways trust for quality, variety,
economy.

G-C ZERO-MIST SPRA-KOAT

No. 8667 Cools circuits instantly,
saves hours locating intermittently
defective components including ca-
pacitors, resistors and transistors.
16 oz. spray can.

Dealer Net $2.17

NEW G-C RED-X HIGH VOLT-
AGE CORONA DOPE No. 50-2

Prevent corona shorts on high volt-
age circuits in TV sets. Used by
many of the leading TV set manu-
facturers. Excellent high voltage in-
sulating qualities. Easy to apply, air
drying. 2 oz. bottle.

Dealer Net $0.72

G-C RED-X HIGH VOLTAGE
CORONA DOPE

6 0z. SPRA-KLEEN FREE!
When You Buy ZERO-MIST

Spra-Kleen . . . the finest TV Tuner Cleaner on the
i market nade by the original manufacturers of elec-
= %=z | tronic ctemicals. Eliminztes dust, dirt and corrosion
the easy way.

Regular rﬁ_l,

99¢Value
FREE! E@

|§___E—|G € ELECTRONICS €CO. cerrueracts ON ALLG- cn

ELECTRONICS Division of Textron Inc.

West Plant: Los Angeles 18, California s Main Plant: ROCKFORD, ILLINOIS, U.S.A.

ACT TODAY! CUT OUT AND TAKE TO YOUR JOBBER FOR FREE OFFER

R LA |

S L

E S5 COUPON

YOU BUY 1 G-C Ze-o-Mist Spra-Koat No. 8667
Deale- Net $2.17
YOU GET FREE 1 G-C Spra-Kieen Cleaner No. 8666 Worth 994
Finest TV Tuner Cleaner on the Market.

Coupon void if taxed, prohibited or restricted by law.
Cash value: 1/20th of 1¢  Offer Expires April 30, 1960.

G-C ELECTRONICS CO., Division of Textron Inc.
Los Angeles 18, Califarnia = Rockford, lllinois

%WWWWW

P M- —————-—m .- o -

FREE...DE-OX-ID ]
When You Buy
RED-X CORONA DOPE

De-Ox-Id . . . the miracle cleaner that prevents contact
oxidation. A dependable and superior cleaner for all
elcctronic contacts.

Regular

Chemicals and Cements, Align-

ment Tools, Service Aids, Hard- w
ware and all the rest. Send l\ 2
postcard for this free GC Cataog! s et

F R E E !L!C"HONICS c 0 U P 0 N
"0'.
YOU BUY 1 G-C Red-X TV High Voltage

Corona Dope No. 50-2—Dealer Net $0.72
YOU GET FREE 1 G-C De-Ox-ld No. 19-1 Worth 664

The Miracle Cleaner that prevents Contact Oxidation. g

- -

Coupon void if taxed, prohibited or restricted by law.
Cash value: 1/2Cth of 1¢. Offer Expires April 30, 1960. %‘

G-C ELECTRONICS CO., Division of Textron Inc. g
Los Angeles18 Callfornla « Rockford, lllincis
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Hoffman

Hoffman Model B3683
Chassis 350

A 23” picture tube with bonded safety
glass, and operational controls clustered
in the .upper right-hand corner, are the
outstanding features of this chassis line.
The tone control aiso serves to switch
the TV audio to an external amplifier
jack, at the same time, connecting a
phono input jack to the audio system
of the TV. Turning the control clock-
wise automatically switches to TV oper-
ation.

The chassis is an !8-tube (no semi-
conductors), transformer-powered unit
with conventional wiring. The tuner pro-
vides VHF reception only, aithough a
special conversion kit is available for
adaptation to UHF. One version of the
tuner uses the newer frame-grid type RF
amplifier, a 6ERS. Some of the less
common tube types used are a 6BJS,
6BN8, EL84/6BQS, and 6DA4/6DE4.
Overload protection is provided by a
circuit breaker connected in series with
the AC line. All setup controls are
clearly labeled, which is always helpful
to servicemen.

Disassembly is not difficuit. The most
complicated part of the job is removal
of the tuner and control panel. The top
part of the knob escutcheon is held to
the bottom by two plastic dowel pins
and two hooked plastic feet. Pull the
channel-selector knob off, hook the tips
of your fingers under the bottom edge
of the escutcheon, and carefully pull
outward to disengage the two dowel
pins. One retaining screw holds the bot-
tom part of the escutcheon.

After the escutcheon has been taken
off, the four screws holding the tuner
and control bracket can be removed.
Tilting the panel at an angle will permit
it to be slipped through the cabinet.

The deflection circuits in the entire
1960 line of Hoffman receivers are a
little unusual. For one thing, the jumper
on the yoke plug serves to complete a
path to ground for the cathodes of both
the vertical and horizontal output tubes.

Furthermore, as shown in the partial
schematic, the horizontal drive control
is in the wave-shaping network of the
horizontal discharge tube. Adjustment of
this control varies the amplitude and
shape of the drive signal applied to the
horizontal output stage. Also, the grid
circuits of both the horizontal and ver-
tical output stages share the same grid-
leak bias resistor (the vertical linearity
control). Tt fellows then, that any
change in the setting of the horizontal
drive control will necessitate a change
in the setting of the vertical linearity
control.

March, 1960/PF REPORTER 1
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Magnavox Model TMV188L
Chassis V-29-12-11

Here’s a set that provides a whole
wall of home entertainment. It contains
a 19-tube, VHF chassis with a 217, 90°
picture tube, AM-FM tuner, four-speed
phono, and stereo amplifier. Sliding
doors on both the top and front enclose
the tuner, phono, and picture tube. The
front doors seemingly block off the
speakers when opened for TV opera-
tion, but the impression is false because
the speakers are actually on the sides.

Viewing the back of the set, you can
see the “strung-out” positioning of the
various chassis. The subchassis for the
tuner and control panel and the AM-
FM tuner are located in the upper left-
hand corner of the cabinet. Directly
beneath the radio tuner, you'll see the
stereo amplifier chassis. The horizontal
and vertical hold controls are mounted
on an “L”-shaped bracket, and are ad-
justed by means of thumbwheel knobs
protruding through the back. A TV-
stereo switch mounts on a special rear-
mounted bracket.

A special spanner wrench is required
to remove the control-panel subchassis,
which is held to the top of the cabinet
by two special nuts that screw through
the cabinet and fasten to the bushings
for the contrast and brightness controls.
Use of the TV-balance control and the
TV-radio position of the selector switch,
located in the control compartment,
make it possible to receive stereo sound
telecasts, using AM or FM for half of
the stereo signal.

While the chassis is transformer-pow-
ered and conventionally-wired, it is split
functionally. The lower part contains
the power supply and deflection circuits,
which are protected by a Ya-amp, slow-
blow fuse. A length of #24 wife pro-
tects the 6.3-volt filament circuit., Don’t
be fooled by the empty hole next to the
label for the width control. This chassis
does have a width control, but it is of
the sliding lever type, and is located just
to the right of the cage with the other
controls.

The top half of the chassis contains
the remaining TV circuits, with the ex-
ception of those for RF and audio. This
may fool you if you aren’t careful, since
the tubes for the audio circuits are there.
As far as this chassis is concerned, how-
ever, they serve only as an AGC clamp-
er and a voltage divider. The long, green
lead running across the chassis is from
the output of the audio-detector, while
the plug in the upper left-hand corner
is the audio input from the radio tuner.

2 PF REPORTER/March, 1960
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PRfoWS of new sets [ Sylvania

Sylvania Model 23T14M
Chassis 1-544-1

This 23” table model with simulated
wood finish emphasizes the “full pic-
ture” concept by utilizing the entire
front of the cabinet for the picture tube
and the Halolight feature. Since a lami-
nated plastic safety glass is bonded di-
rectly to the face of the tube, there is
no cleaning problem.

The isolation network between the
“hot” chassis and cabinet is in a handy
location where it can readily be checked
for defects. With the switch turned on
and the power disconnected, you should
get a reading of from 470K ohms to 3
megohms between the AC plug and
chassis. Mounted on the left support for
the printed board are the germanium
rectifier, audio output transformer, and
circuit breaker. Some versions use two
500-ma silicon rectifiers in place of the
germanium unit; be sure® to use the
original type when making replacements.
Vertically-mounted on the right is the
conventionally-wired portion of the chas-
sis, which is comprised of the vertical
(with a 10EG7 tube) and horizontal
deflection circuits. All remaining circuits
are located on the printed board, which
sets at a slight angle along the back
edge of the cabinet. Chassis coded “run
01” and higher have no focus control;
instead, there is a focus terminal strip
(located below the 10EG7 tube) pro-
viding boost, B4, and ground potentials.

Customer controls are top-mounted
and recessed. The off-on switch is of
the slide type, and the magic touch bar-
type knob actuates a ratchet to change
1, 2, or 3 channels at a time—depend-
ing on how far it’s rotated. While we’re
talking about this knob, it’s secured with
an Allen screw, which must be loosened
before it will come off. The tuner must
be removed to make RF oscillator ad-
justments.

The chassis number is part of the
serial number, and is decoded as fol-
lows: The preliminary “1-" is taken
for granted; the first three digits define
the basic chassis (544 in this case); the
next digit shows the run number (1 in
this case); and the following 2 digits
designate the coding of the run (00 for
this chassis).

Although the printed board contains
no component identification markings, or
any other circuit-tracing aid, it does
have a feature you’ll like; component
leads are long enough to permit the con-
nection of test instruments. You’ll also
like the series string hookup/tube-loca-
tion guide on the rear of the cage.

March, 1960/PF REPORTER 3
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Zenith Model 2010C
Chassis 16D25Q

This 177 table model is one of six
using the same basic chassis, marking
Zenith’s entry into the use of 110° de-
flection systems. The set is equipped
with the Space Command 300 remote-
control system, which utilizes supersonic
sound to turn the set on and off, select
one of three volume ranges, and select
channels.

The weight, for such a small set, is
amazing —— greater per cubic inch than
anything we've seen recently. When the
back is removed, the reason is quite
obvious; two chassis, each with husky
power transformers, plus the tuner with
its power-tuning unit, are used. The
conventionally-wired chassis utilizes dip-
soldered terminals, and all setup con-
trols are well marked and easily acces-
sible on the rear apron.

A 7/10-amp, type N, slow-blow fuse
is used in the B4 supply. There is also
a 1¥2” length of #24 wire connected in
series with the green lead of the power
transformer to provide filament-circuit
protection. The newest tube type in this
receiver is the 6GH8 horizontal oscilla-
tor, the equivalent to a 6EAS8, which
may be used in some versions of this
chassis. Observe caution when servicing
the horizontal circuits; there are two
different designs used, and while not
radically different, there are several dif-
ferences in values and connections. The
flexible, spring-type shaft for the width
control looks as though it might be dif-
ficult to adjust. We were pleasantly: sur-
prised to find it offers no problem at all.

The programming setup for the pow-
er-tuning unit is quite simple. Rotating
the spring clip for any particular chan-
nel counterclockwise permits the motor-
energizing switch to remain closed, and
the channel to be skipped. In the clock-
wise position, the clip actuates a cam
which opens the switch and stops the
tuning cycle. Stop positioning can be
varied by loosening the three metal
screws in the elongated slots, and rotat-
ing the entire cam assembly.

The remote-control chassis (8-47043),
located in the upper right-hand corner
of the cabinet, contains the manual-re-
mote switch. Overload protection is pro-
vided by a 3 -amp, slow-blow type fuse
connected in series with the AC supply
and located directly below the switch.
Curiosity got the best of us, and we
removed the cardboard *“house” at the
center of this chassis. All it conceals
are two relays; so unless you are nosey,
too, you’ll probably never have to re-
move it.
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PHILGO OLD TUBE
TRADE-IN

Here’'s your chance to turn old, burn-
ed out receiving tubes into cash, by .
trading them in on new Philco tubes /
you use every day. The more old
tubes you have—the better! It's the
most sensational tube offer ever!

Bring in your old tubes. For years, Philco has led the
industry with TUBE RACKET-SMASHING CAMPAIGNS
to help knock out the tube racketeers. This will be
the biggest of all —we’ll smash all old tubes you
bring in. Don’t buy another tube until you see me...

YOUR PHILCO DISTRIBUTOR



... THE LAST WORD IN

Because the Philco name is symbolic of quality, long-life Philco tubes
are the FIRST CHOICE of quality-wise technicians. It will pay you to
use them for all replacements—TV, radio and hi-fi. Their proven reli-
ability protects your profits. In addition, the prestige of the Phiico
name builds customer good will. For top performance in receiving
tubes as wel as 3R picture tubes and all other replacement parts,

hikco—t st name in electronics...the last word in quality!

PHILCO GUALITY

SEE YOUR PHILCO DISTRIBUTOR TODAY! PHILCO €ORPORATION ACCESSORY DIVISION

ATTN. Carl Areschoug

PHILCO ACCESSORY DIVISION Fhidemni 25, 7o

3 If you service 'elevisi:r; and rud'tg receivgrslum:l\w‘louhi
i i i i ailers,
WOl DN S (DR R o e g e e G B Sl gl

forward ta above address.

Service Parts « Power-Packed Batterles « Universal Components « lLong-Life
Tubes « Heavy-Duty Rotors » Star Bright 20/20 Picture Tubes ¢ Long Distance

Antennas « Appliance Parts « Laundry Parts « Universal Parts and Accessories NAME

ADDRESS

Yy ZONE__STATE




SPRAGUE DIFILM does it again! First to give you at
regular prices the finest molded tubular capacitor
made—the DIFiLM BLACK BEAUTY. .. and now
the newest DIFILM capacitor—the ORANGE-DRroP
dipped capacitor.

& SPRAGUE ORANGE-DROP CAPACITORS are espe-
cially made for easy installation in tight spots. ..
where only an exact replacement will fit. They are
the exact same dipped capacitors used by leading
manufacturers in many TV sets.

WHY ORANGE-DROPS
BEAT HEAT AND HUMIDITY

Sprague Orange-Drop MyIaF-Paper Dipped Capacitors com-
bine the proven long life of paper capacitors with the
effective moisture resistance of film capacitors. Their
duplex dielectric of kraft paper and polyester film is
impregnated with HCX®, Sprague's exclusive hydrocarbon
material which saturates the paper and fills voids and
pinholes in the film before the HCX polymerizes. The
result is a solid, rock-hard capacitor section which is then
double-dipped in bright orange epoxy resin for moisture
protection. Leads are neatly crimped for easy installation
on printed wiring boards.

12 PF REPORTER/March, 1960

DIPPED DIFILM® CAPACITORS
FOR EXACT ORIGINAL
REPLACEMENT

THIS NEW ... MINIATURE. .. DIFILM
CAPACITOR OUTPERFORMS ALL
OTHER DIPPED TUBULAR CAPACITORS!

‘SPRAGUE ORANGE-DROP CAPACITORS are a nat-
ural teammate for the molded Difilm Black Beauty®.
Black Beauties, born out of engineering to tough
missile standards, are still far and away the best
replacement capacitors—better than any other
molded or dipped ... paper, film, or film-paper
combination . . . capacitor made for entertainment
electronics.

@ Where a dipped capacitor is called for, no other
dipped unit can match the ORANGE-DROP. Your
distributor is stocked with all popular ratings in
200, 400, 600, and 1000 volts in handy Sprague
Kleer-Paks. Order some today.

*Du Pont Trademark

don’'t be vague—insist on

L
spnnG“E the mark of reliability

ANOTHER TESTED RELIABLE PRODUCT BY THE WORLD'S
LARGEST CAPACITOR MANUFACTURER
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CUSTOMIZED ,

Can be installed
in dash or under
dash as desired!

There
is atrim
plate kit for
YOUR cCaAR!

CUSTOMIZED

® VIBRATOR-OPERATED with Tone Control

The ATR Customized Karadio is a compact, new, self-
contained airplane-styled radio for small import and
compact American cars, This economical unit is perfect
for all small cars because it can be easily and inex-
pensively installed in-dash or under-dash on most any
make or model automobile—and its powerful 8-tube
performance provides remarkable freedom from engine,
static, and road noises. ATR Karadios are built to lock
and fit like original equipment with sleek, modern
styling and solid, single-unit construction. They offer
many customized features and provide highest quality
fidelity—yet cost far less than comparably designed
units. The ATR Customized Karadio comes complete
with speaker and ready to install . .. and is the ideal
way to add fun and value to your small import or
American avtomobile!

ATR KARADIO
. . is ideal
| forsmallimport
E cars or com-
E' pact American
r? o i cars! Unit is
completely self-contained —extremely compact!
Can be mounted in-dash or under-dash—wher-
ever space permits! For 6 volt or 12 volt!

SEE YOUR JOREER OR WRITE FACTORY

« “A” Battery Eliminators  DC-AC Inverters « Auto Radio Vibrators

American Tetevision & Raoio Co.
ZLuality Products Since (937
SAINT PAUL 1, MINNESOTA, U. S. A.
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Dear Editor:

I have been a subscriber for the last
couple of months and already like your
magazine very much.

How do you handle technical inquir-
ies to the Troubleshooter column? Do
you answer questions only in print, or
do you also reply personally?

Pat N. KELLDORF
Taylor, Texas

Welcome aboard! Youwll be glad to
learn that the Troubleshooter sends a
personal reply to each technical query.
This service is without charge. The most
interesting and widely applicable ques-
tions are chosen to appear in print.

As you can imagine, we get a sub-
stantial volume of requests for help.
Therefore, although we try our best, we
can’t promise to come up with a solu-
tion for a problem while you keep a
set waiting on the bench. Our ability
to help is also limited to drawing con-
clusions from the facts you give us. If
we could make further tests ourselves,
we could pinpoint the trouble to the
extent of saying, “Change Part X.”
Since this is seldom practical, our nor-
mal way of handling the situation is
to suggest a troubleshooting procedure
which we think will lead you to the
source of the trouble—Ed.

Dear Editor:

To the practical, everyday service
technician, Milton S. Kiver (bless him)
is the best, without a doubt.

WIiILLARD B. THoMAS
Jamestown, N. Y.

Dear Editor:

I'm enthusiastic over the articles in
recent issues of PF REPORTER. They are
more thorough and don’t take readers’
prior information for granted. One par-
ticularly good article is “Scoping Video
and Vertical Troubles” by Milton S.
Kiver in the January issue.

A little more detailed information on
waveforms, such as exact directions for
hooking up test equipment to obtain
them, would be a welcome sight.

ALBERT LESK
Los Angeles, Calif.

If you liked the January “Shop Talk”
column, you'll be delighted with this
month’s installment — which tells you
how to isolate troubles in the horizontal
sweep section—Ed.

Dear Editor:

Seldom do 1 write to express my
opinions of magazine articles, even
though almost everything in your ed-
itorial columns receives my attention.
However, an item in your January issue
merits a word.

Your “Statement of Advertising Pol-

icy (page 12) is to be commended both
in purpose and in text.

KENNETH G. BusH
Ken Bush Radio & TV
“Service With a Conscience”
Buffalo, N. Y.

So is your motto!—Ed.

Dear Editor:

The enclosed order to extend my sub-
scription takes the place of a thousand
words to let you know how pleased I
am with PF REPORTER. I'm sure your
back issues are just as interesting; how
far back are these available, and how
can 1 get them?

INACE DitcHKUS
Essex, Md.

We have some copies of most issues
published since February, 1956. Those
not available are: October, 1956; Feb-
ruary, March, August, November and
December, 1957; January through April,
1958; and June, 1958. All others are
available at 50c¢ per copy, postpaid.

We've advised Mr. Ditchkus about
issues prior to 1956, some of which are
still in stock. Information about their
availability will gladly be furnished to
other readers on request—FEd.

Dear Editor:

A word of caution in regard to the
foam-rubber service-bench pad suggested
on page 54 of the January PF REPORTER:
Some types of foam rubber present a
possible internal-combustion hazard after
exposure to heat. This danger is such that
even the 150° heat of a laundry dryer
is sufficient to start the deterioration of
foam rubber.

This material should work quite well
for the purposes you have shown, as
long as hot soldering irons, heat lamps,
hot tubes, etc., are kept away from it.

" CAaRL FISHER
Fisher Radio and TV
Carbondale, Kansas

Thanks for pointing out the possible
danger in using a material which may be
combustible. Luckily, its main use around
the shop (protecting picture tubes and
cabinets from scratches) doesn’t involve
heat. It would be a good idea to keep
foam-rubber pads out of the working
area when not in use, not only to keep
them away from sources of heat, but al-
so to keep them cleaner —Ed.

Dear Editor:

We have been featuring our automatic
“punch-card” tube tester in our adver-
tisements to the public, stressing its ac-
curacy and dependability. By offering
free, automatic tube testing, we feel that
we have taken a step toward eliminating
the “Do-It-Yourself” tube tester and
putting the tube business back in the
hands of TV-radio service dealers, where
it rightfully belongs.

JouN L. PEER
Peer Appliance Co.
Orchard Lake, Mich.

The thousands who have bought un-
needed tubes should be impressed by

» Please turn to page 22




Actual
Size

+10%
600WY

ELMENCO

MYLAR™-PAPER
DIPPED
CAPACITORS

RELIABILITY

Elmenco dp Mylar*-Paper Capacitors
have achieved a reliability that meet
missile and computer requirements.
They are thoroughly and continually
tested during production to insure
outstanding performance. For ex-
ample a 0.1 mfd. dp capacitor
operated at full rated voltage and
at 105° C will have a life expectancy
of more than 7,168,000 unit hours.

MOISTURE-PROOF

Elmenco dp Capacitors are specially
processed and vacuum dipped to
obtain solid impregnation and a
rugged moisture-proof coat designed
to withstand 4 times more humidity
than the best molded capacitors
used in the past.

MINIATURIZED

These capacitors "are up to 50%
smaller than other brands and can
be used in printed circuit and tran-
sistor applications.

*DuPont Reg. Trademark
Write for catalog dp 110.

Is to

MINIATURIZED

Capacitors

AVAILABLE AT ARCO
DISTRIBUTORS EVERYWHERE

electronics inc.

64 WHITE ST., NEW YORK 13, N. Y.
Branches: Dallas 19, Los Angzles 35

Actual
| Size

+10% |
1000wV

ELMENCO

CERAMIC
DISC
CAPACITORS

RELIABILITY

The use of special ceramic mater-
rials in Elmenco Disc Ceramic capa-
citors impart longer life and greater
stability. Higher voltage ratings
greatly improve reliability by pro-
viding extra reserve for resistance
to surges and temporary overloads.

MOISTURE RESISTANT

Elmenco Disc Ceramics are processed
with a rugged phenolic coating and
high temperature wax impregnation
which gives them a superior mois-
ture resistance and physical
strength.

SPACE SAVERS

Elmenco Disc Ceramics are smaller
than comparable capacitors of the
same value. The miniature size is
designed to offer greater service
convenience with complete safety
of operation.

Write for catalog CCI15.

March, 1960/PF REPORTER
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'YOURE AS SUCCESSFUL
GENERAL ELECTRIC'S




AS YOU WANT 10 BE WITH
NEW PSM™ METHOD!

“PROFITABLE SERVICE MANAGEMENT

Earn the good things of life for yourself and
your family by following the Profit signposts on
every page of General Electric’s PSM* Method!
The engraved Certificate which says you have
completed this instruction program, will mean
new success for you as a TV technician.

Says Dr. John K. Pfahl of Ohio State Uni-
versity, under whose direction the new General
Electric program was prepared: “The electronic
service dealer must be, at the same time, a tech-
nician, good businessman, and sales manager.”
You learn step-by-step how to realize these aims,
by following General Electric’s Profitable Serv-
ice Management Method. You are shown how to

hope for it—how to increase business by methods
others have found unfailingly effective.

In the LP record “Sounds of Success” you will
hear from the lips of experienced TV technicians
just how they have built greater incomes. After
completing the two volumes of instruction that
make up the study course, a questionnaire is
available to check your acquired knowledge,
prior to receiving your Certificate.

All come handsomely packaged for your book-
shelf. Check the highlights of General Electric’s
PSM* Method given below! Then see your G-E
tube distributor! Distributor Sales, Electronic
Components Division, General Electric Com-

assure a satisfactory profit margin, not merely pany, Owensboro, Kentucky.

HERE ARE SOME OF THE MANY
SUBJECTS YOU WILL STUDY:

BOOK NO. 1. “'SOUND BUSINESS PRACTICES*

BUSINESS FOR PROFIT: Your reasons for owning a busi-
ness... How much money should you make?... How to make
your business profitable.

PLANNING YOUR BUSINESS: Planning expansion...Cash
planning...Shop planning.

ORGANIZING YOUR BUSINESS: Overhead costs...Pric-
ing...What it costs you to make a service call...What it costs
you to make a shop repair...Inventory control...Credit or-
ganization...Choosing a form of organization.

CONTROLLING YOUR BUSINESS: Why use records?...

What records are needed... Taxation...Use an accountant.
BOOK NO. 2. “‘SELLING ELECTRONIC SERVICE"
ARE YOU ATTRACTING NEW CUSTOMERS?: Attracting

new business...Businesslike appearance...Effective selling...
Good identification...Basic market research.

PROMOTING YOUR BUSINESS: Advertising technique...
Advertising campaign planning...Special offers...Seasonal
planning...Customer contact.

KEEPING YOUR CUSTOMERS SATISFIED: Customer rela-

tions...Customer grievances...Guaranteeing repairs... Build-
ing new customers.

Progress /s Our Most Important Product

GENERAL ELECTRIC

311.401



ELECTRONIC TECHNICIANS ...

Add a quick source of extra profits
with free training in servicing the

GuU S~ IVIEA

POWER HEADLIGH'T CONTROL

Simple when you know how it works, Guide-Matic could be your [T T
fastest growing source of new business for years to come. And it e
only takes one day of factory-style training to learn the skills of fast,
accurate trouble-shooting and quick service to factory specifications.

The course itself won't cost you a cent . . . it's free to qualified elec-
tronic technicians. Your only outlay is for transportation and the |
usual living expenses. It's worth it to have a Guide Lamp diploma | : ; e a ,
proving that you're fully equipped to give fast, efficient service  jumbo-size aperational panel of Guide-Matic circuit puts
to all the Guide-Matic and Autronic-Eye owners in your area. all parts out front for better, mere efficient instruction.
Twilight Sentinel automatic light switch training is also included. ] :
If you are in the electronics service business, come yourself, or send
your technicians. There is one of 30 GM Training Centers near you.

Do a reliable service job with an approved tester. It is required for
fast testing and accurate on-the-car adjustment. For information
on testers or training schedules, ask your UMS Distributor or
write Guide Lamp Division, General Motors Corp., Anderson, Ind.

GUIDE LAMP DIVISION {beRsox INbiana

18 PF REPORTER/March, 1960



Here is the new Standard Coil Tuner
Replacement and Repair Program that
enables you to offer belter service to your
customers at greater profit. Now Standard
Coil Products provides the tools that will
enable you to cash in on the profitable

~'._'. & tuner repair and replacement market.
i 3 TUNER REPLACEMENT LISTING IN SAMS PHOTOFACT
g o Starting in January, Standard Coil tuner

replacement listings will appear in all Sams TV
Photofact. Tuner replacement information will
be right at your finger tips. Standard Coil is the
only manufacturer ever to provide this service.

NEW TV TUNER REPLACEMENT GUIDE

Lists original equipment TV tuners with the
Standard Coil equivalent replacement

for each. Also includes major mechanical
replacement parts for all Standard Coil Tuners
—those used in original equipment as well

as the universal replacement. Eliminates all
guesswork—minimizes your tuner repair and
replacement problems.

48 HOUR FACTORY GUARANTEED REPAIR SERVICE

factory guaranteed repairs—on a 48 hour in-plant cycle!
All repaired tuners carry a six month warranty on
defective workmanship and parts failure (excluding

tubes). Gives you more time for additional

service calls—promptly returns your customer’s set

to like new operating condition.

DEFECTIVE TUNER TRADE-IN ALLOWANCE

Tuners which can not be repaired can be traded in
against a new replacement tuner which carries a
full twelve month factory guarantee. See your
Standard Coil Distributor for complete details on
how trade-ins can increase your tuner sales

and profits—create greater customer satisfaction.

JUMP ON THE STANDARD COIL PROFIT WAGON TODAY!

For additional details, see your authorized
Standard Coil Distributor or write to:

Coil Products Co., Inc.

2085 North Hawthorne Avenue, Melrose Park, Illinois

March, 1960/PF REPORTER 19



Radio & TV Service owner JIMMY HULL says :

~ “Mallory replacement parts

=
ANNRLLANE
e

i WS e

4

O e

“For the past 35 years, I have built my business on
customer satisfaction —satisfaction guaranteed or their
money back. There are two reasons why I feel safe in
making this offer: I personally check all sets for
proper operation before delivery to the customer . . .
and I use only the most dependable replacement
parts. I prefer Mallory components because they
always deliver the kind of performance that backs up %
the guarantee I offer my customers.”

instance, there’s the Mallory Gem—a tubu-
lar capacitor unequalled in coupling, buffer,
filter and by-pass applications. Gems are
loaded with extra-service features. Mozsture-
proof case protects against change of capacity
or insulation resistance. Locked-in leads
won't open or loosen when pulled, even
under soldering-iron heat. Conservative rat-
ings assure complete reliability and long life.

Mallory Gems are available in all popular ratings.
Get them in the handy “Five-Pack” that keeps your
stock clean and orderly with kink-free leads. What-

Like service technicians across the country, Jimmy |
Hull knows that he can depend upon quality through- j
out the wide line of Mallory components. For

20 PF REPORTER/March, 1960



guarantee customer satisfaction”

ever your component needs, see your Mallory
distributor; he has the widest line of quality Mallory
products . . . at sensible Mallory prices.

Distributor Division

il Ll

P. 8. MALLORY & CO.. Inc., INDIANAPOLIS 6, INDIANA

Jimmy Hull owns and manages Hull's Radio &
TV Service in Evansville, Indiana, serving an area
within a 60-mile radius of the city. An early wire-
less operator, Jimmy has been in service work from
the crystal set days to the present highly complicated
color TV sets. Before going into business for kimself
he was the only radzio service man for Sears, Roebuck
& Company within a 100-male radius of the city
for eight years.

March, 1960/PF REPORTER
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Check

Centgalab

for everything in

Ceramic
Capacitors

CENTRALAB, the pioneer in ceramic capacitors, gives you the finest product
and the widest choice. Look over this partial list and see for yourself the
wide range of CENTRALAB ceramic capacitors for industrial and radio-tv
servicing. Check CENTRALAB, the world’s largest manufacturer of ceramic
capacitors—available through your electronic parts distributor.

CERAMIC DISC HI-KAPS®

500 volts and 1000 volts D.C. Working
3.3 mmf through .05 mfd.

HIGH VOLTAGE DISC HI-KAPS®
3000-6000 volts D.C. Working

4.7 mmf. through .005 mfd.

BUFFER CAPACITORS

1600 volts D.C. Working
.003 mfd. through .015 mfd.

TRIMMER

CAPACITORS
600 volts D.C. Working
Capacity ranges from

G,

a P
.{3 .5-3 mmf. to 20-125 mmf.
2% including MIL-C-81 rating ranges
R

HIGH VOLTAGE-

TUBULAR BYPASS
AND COUPLING
HI-KAPS®

600 volts D.C. Working
3 mmf. through .01 mfd.

FEED-THRU CAPACITORS

TRANSMITTING |
CAPACITORS e D

5 KV and 7.5 KV.
25 mmf. to 1000 mmf.

LOW VOLTAGE TRANSISTOR ULTRA-KAPS*

3 volts D.C. Working 30 volts D.C. Working
.1 mfd. —2.2 mfd. .02 mfd. —.1 mfd.

10 volts D.C. Working 75 volts D.C. Working
.05 mfd. —.47 mfd. .05 mfd. —.1 mfd.

150 volts D.C. Working
100 mmf. —.02 mfd.

TEMPERATURE COMPENSATING CAPACITORS
Disc and Tubular

NPO, N750, N330, N1500
various ranges from .5 mmf. to 750 mmf.

CONTROLS « ROTARY SWITCHES +« CERAMIC CAPACITORS
PACKAGED ELECTRONIC CIRCUITS « ENGINEERED CERAMICS

ELECTRONICS DIVISION OF GLOBE.UNION INC.
942C E. KEEFE AVE. - MILWAUKEE 1, WIS.
IN CANADA: P. 0. Box 400, Ajox, Ontario

1

D-6004
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Letters
(Continued from page 14)
Your offer of something better.

Whatever method you may use to test
customers’ tubes, you always have some-
thing to offer which is lacking in any
self-service operation—your own pro-
fessional analysis of the test results.
Skilled judgrment and a high-quality in.
strument form a hard-to-beat combina-
tion—something you can crow about
in your advertising—Ed.

Dear Editor:

Please advise which issue of PF RE-
PORTER contained “Video Speed Servic-
ing” data for the General Electric Model
17T026, a 17” portable.

Is the issue available?

JosEPH A. SpaLLA
Plaza, No. Dakota

This model, an “MM” line receiver,
has not been covered in the “Video
Speed Servicing” column; however, you
will find it in the newest Howard W.
Sams  book coverage, “Video Speed
Servicing—Vol. 3."—Fd.

Dear Editor:

The written portion of Card No. MA
25-6 in the December Video Speed
Servicing feature, concerning the Mag-
navox 25 Series chassis, says to make
sure that R62 (1 meg—1W) is con-
nected between R61 and the blocking
transformer. However, the schematic
shows R62 connected between R61 and
the 590-volt boost B4 source. Which is
correct?

CHARLES H. WAGENMAN
Hempstead, L. I, N. Y.

The text suggests adopting the later-
production version of the circuit, while
the schematic shows the early-produc-
tion version you are more likely to find
in sets displaying this vertical sweep
faulr.

In future coverages, all circuits will
be shown in their late-production form,
if production changes were made for
the purpose of improving receiver per-
formance. Circuit alterations for adapt-
ing a set to accommodate a new-type
picture tube, etc., do not fall into this
category.—Ed.

Dear Editor:

Your fine magazine has been coming
to my door for four years now — and
it will sure continue. I'm changing my
job, however, and need your help.

I've been servicing radios and TV's
for an appliance store the last several
years, letting the newer developments in
audio and stereo slide by with little at-
tention. A few jobs — some phonos, a
couple of hi-fi amps, and one stereo
amplifier — 1 just got by on. Now, sud-
denly, I've been asked to start an audio
service department, and I wish I had
studied more of the material available.

At the moment, 1 have the normal
complement of TV test instruments —
a good VTVM, 5” oscilloscope, a signal
tracer, a good tube tester. I sold my gen-
erators; they were old and erratic. I

* Please turn to page 91



Model 550

PROFIT PROFESSIONALLY ON EVERY CALL WITH

LOW-COST PROFESSIONAL
Model 550 DYNA-QUIK

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

Every service-technician now can easily check
tubes the B&K professional way! Only with a genuine
dynam’e mutual conductarce tube tester can you make
a complete and accurate test under the actual
dynamic operating conditions of the TV set. The
compact new “550” is not just an emission checker.
It completely checks more tubes faster—with
laboratory accuracy. And the cost is so amazingly
low, it pays its way over and over again! Take a tip
from taousands of professional servicemen—use
B&K Dyna-Quik. There is nothing like it.

FE
#

’ (o B | Erfiaal
wr 511995 TBGEEBU%.;% Get More for Your Money

MODEL 550 DYNA-QUIK TUBE TESTER
Tests Each Section of Dual-Section Tubes Separately

Greatnew value in professional quick-check at small cost,
Provides more tube sockets to test more tubes faster,
Accurately checks most of the TV and radio tubes usually
encountered in everyday service work. Tests each sec-
tion of dual-section tubes separately. Measures true
dynamic mutual conductance. Checks tubes for
shorts, grid emission, gas content, and leakage. Com-
pletely tests each tube in seconds, checks average TV
set in a few minutes, in home or shop. One switch tests
everything. Fast, convanient reference listings on so:ket
panel. Patented circuit provides automatic line voltage
compensation. 7-pin and 9-pin straighteners on pcnel,
Handsome, luggage-tvpe carrying case. Net, $1 199253

MODEL 650 DELUXE DYNA-QUIK
Today’s Finest Portcble Tube and Transistor Tester

Accurately checks over 99% of the tubes most widely
used in television recetvers, plus popular home and port-
able radio tubes. Tests over 600 tube types. Lists over
125 most popular tube types, with settings, on so:ket
panels for maximum operating speed. Complete listing
in fast, index-type selector. Measures true dynamic
mutual conductance. Tests each section of mulfiple
tubes separately for GM, Shorts, Grid Emission, Sas
Content and Life. Incledes 16 spare sockets and ample
filament voltages for future new tube types. Transistor
Section checks transiitors, diodes, and selenium recti-
fiers. Luggage-type carrying case. Net, $16993

! }éﬂ’ﬁi_é-é-g —IN SPEED, ACCURACY, AND VALUE
==

Save Customers
—SAVE CALL-BACKS, SAVE COST

Sell More Tubes

—MAKE MORE MONEY PER CALL

Model 650

BaK MANUFACTURING (€O.
1801 W. BELLE PLAINE AVE + CHICAGO 13, ILL.

See Your Distributor or Send Now for Bulletin ST24-R Canada: Atlas Radio Corp., 50 Wingold, Torenta 10, Ont.

Export: Empire Exporters, 277 Broadway, New York 7, U.S.A,

March, 1960/PF REPORTER 23



GARROWAY
BAGA

...With a buy-the-best, buy-now message
hoosting G-E BLACK-DAYLITE Picture Tubes!

It’s safe to count on the big lift popular
Dave Garroway will give your business!
And smart to plan ahead, in order to squeeze
every penny of sales value out of the adver-
tising dollars General Electric is spending.
So...make sure that picture-tube and serv-
ice prospects who see Dave Garroway know

you install General Electric tubes!

Install the PROFIT PAIR

vl

Identification’s easy, with the attractive
new displays and other promotions General
Electric has for you. They tie in your store
or shop with Garroway ; they will keep your
phone busy with more jobs, tube installa-
tions, profits. See your G-E tubedistributor!
Distributor Sales, Electronic Components
Div., General Electric Co., Owensboro, Ky.

BIALK-

SERVICE-
DESIGNED




Progress Is Our Most Important Product
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\ Servicing NEW DESIGNS . . . by Thomas A. Lesh
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Fig. 1. 6ER5 RF amplifier tube cut

apart to show Guided Grid assembly.

In our continuing search for in-
formation on rare new tube types,
we found that about two dozen
types have been added to the roster
during the past season — not as
many as in previous years, but
enough to warrant your special at-
tention. So, one month in advance
of our regular Stock Guide for TV
Tubes feature, here is a roundup
of the Ilatest tube types to come in-
to actual use.

RF Amplifiers

The industry has taken another
step forward in tuner design, in-
troducing several new RF ampli-
fler tubes that outperform pre-
vious types. The most unusual
tubes in this category are the 6ERS,
6ESS and 6FHS used in the new
Guided Grid series of Standard Coil
turret tuners. This manufacturer,
seeking to improve the Neutrode
tuner design, found that a triode-
type RF amplifier could be made
more efficient by placing extra ele-
ments (called shield plates or grid
guides) in the area between con-
trol grid and plate. Fig. 1, a cut-
away view of a 6ERS, shows how

aF ANP
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Fig. 2. Guided Grid RF stage bears .

close resemblance to Neutrode circuit.
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the U-shaped shield plates surround
the sides of the grid structure like
a pair of brackets. When grounded,
these additional plates serve to re-
duce grid-to-plate capacitance, mak-
ing it easier to neutralize the tube
in a Neutrode-type circuit.

The shield plates also confine
electron flow to a small area cor-
responding to the “dimple” in the
plate (pointed out in Fig. 1). The
“dimple” fits very close to the grid-
cathode assembly, thereby main-
taining very small cathode-to-plate
spacing. This holds electron transit
time to a minimum and increases
the efficiency of VHF amplification.
Since the shield plates are not di-
rectly in the path of electron flow
(as a screen grid would be), they
do not add to internally-generated
tube noise; in fact, they actually
reduce such noise by discouraging
random electron flow “sideways”
from the control grid.

Guiding the flow of plate cur-
rent without intercepting it, the
shield plates function somewhat like
the beam-forming plates in a beam-
power pentode. Accordingly, they’re
shown in a similar manner on a
schematic (see Fig. 2). As you'll
note from this diagram, the circuit
surrounding the Guided Grid tube
is very similar to a Neutrode RF
amplifier. The new-style tuner is
also a great deal like recent-model
Neutrode units in physical appear-
ance (Fig. 3); but, in keeping with
a current trend, it is markedly
smaller. Dimensions of the GG-
series tuner chassis are 24" wide
by 258” high by 3%8” long.

We have already mentioned that
three different Guided Grid tubes
are on the market, and the ques-

tion naturally arises, ‘“What’s the
difference between them?” The
6ERS5 and 6ESS, although both de-
signed for the same purpose, differ
in details of construction. To be
more specific, the 6ERS has a new
frame-grid type of control-grid
structure, while the 6ES5 does not.
Fig. 4 is a greatly enlarged photo-
graph of a frame grid and a con-
ventional receiving-tube grid (not
from a 6ESS), for purposes of com-
parison. Note that the frame grid
at left, also known as a “strap-
frame” grid, has metal cross braces
welded between unusually heavy
upright grid supports. The rigid
construction of this grid-support
assembly makes it possible to em-
ploy finer grid wire, higher winding
tension, and closer spacing between
turns than would be feasible in a
conventional grid, where the grid
wire must contribute to the mechan-
ical stability of the support assem-
bly. '

The frame grid can be placed
extremely close to the cathode be-
cause of the tight mechanical tol-
erances permitted by the new meth-
od of construction. This has the ad-

» Please turn to page 85

Fig. 3. Standard Coil GG Series turret
tuner measures 2V, " x 2%" x 33%".



50% OF ALL TV SETS MADE TODAY ARE PORTABLE AND TOTE-ABLE TYPES. THIS WILL ADD UP TO $3,500,000
IN EXACT REPLACEMENT ANTENNA VOLUME IN 1960 FOR FORWARD-THINKING DISTRIBUTORS AND DEALERS
WHO PREPARE FOR IT TODAY! . .. WITH THE JFD EXACT REPLACEMENT ANTENNA MERCHANDISING PLAN.

Model TA3S9 Lis-, $4.50
Exact 2eplacen=n- for RCA,

Motore ln, Magrawex, 1956-7-8

Portable TV Sets

Model 1A352 _is, $9.75
Exact 22placeman for GE

Desigres and Fotwoiat ““Flair’’

1958 Fortable TV Sets

il

*Beginning with set 467 ir December,
JED Exoct Replacement Antennas will be
listed in SAMS PHOTOFAC™ folders for
Your service reference.

Model TA369 List,$825
Exact Replacement for RCA
1960 Portable TV Sets

H
1

WHERE WOQOULD YOU GET ANY
AND EVERY ANTENNA REPLACEMENT
FOR PORTABLE AND TOTEABLE SETS?

koA

JH

COURSE!

Only when you buy a JED Exact Replacement

Model TA370 Lis:, $6.25
Exact Replacement for .
Admiral 1959-60 Portable

Antenna do you get the original unit that JED TV Sets

supplies to manufacturers for their TV port-
able or “tote-able” sets. And when you
install a JFD Exact Replacement Antenna
you make a full profit on the sale and the
installation—bring customers back to your
shop because only you are equipped to

replace a broken antenna.

Only $11.95 puts you back in profitable
indoor antenna business. That’s all it costs
for the No. PA500 JFD Exact Replacement
Antenna Merchandising Kit that gets you
started in this new multi-million dollar
service market.
Remember, next to receiving tubes,
the antennas of portable and “tote-able”
sets require the most frequent replacement.

See your JFD distributor today for your PA 500

kit and any .and every antenna replacement
need.

Model TA360 Lis-, $7.65
Exact Replacemen- for GE,
Hoffman, Hotpoint & Emerson
1957-8 Portable TV Sets

Pioneers in electronics since 1929

JFD ELECTRONICS CORPORATION

6101 Sixteenth Avenue  Brooklyn 4, New York

JFD CANADA LTD. JFD INTERNATIONAL
51 McCormack Street 15 Moore Street
Toronto, Ontorio, Canada New York, N.Y.



On any shop job, arrange to have ALL th
including production change bulletins, alte
well as the regular folder and schematic. R
save you time and troubls.

= DENQTES CHASSIS GROUND

W MEASURED FROM 135V SOURCE

A MEASURED FROM PIN 7 OF V2.
NUMBERS ASSIGNED 10 COILS, SWITCHES, PLUGS. SOCKETS, AND
TRANSFORMERS ARE TQ FACILITATE CIRCUIT TRACING OR COM-
PONENT REPLACEMENT AND MAY NOT NECESSARILY BE FOUND ON
THE UNIT.

ADDITIONAL SCHEMATICS  PAGE

TUNER WTB6X80 (VHF) .
TUNER WT86X82 (VHF) .
TUNER WT86X81 IUHF with
UHF Provisions .........
TUNER WTB5X25 (UHF) ...
REMOTE CONTROL

TRANSMITTER RW-324
REMOTE CONTROL RECEIVER. ..
ALTERNATE CIRCUITS ........

© SEE PARTS LIST FOR ALTERNATE
VALUE OR APPLICATION

DC COIL RESISTANCE VALUES UNDER ONE OHMm
NOT SHOWN ON SCHEMATIC DIAGRAM

ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION
(CONTROL VIEWED FROM SHAFT END}

WAVEFORMS TAKEN WITH CONTROLS
SET TO PRODUCE 50 VOLTS PEAK-TO
PEAK SIGNAL AT PICTURE TUBE.

[ OC voltage measurements taken with vocuum tube 3
voltmeter, AC voltoge measured at 1000 ohms

per volt

Meosured values are from socket pin to
unless otherwise stated

mmon negative

~

Line Voltoge maintained ar 117 volts for voltage readings.

2 Pin numbers are counted in clockwise direction on

@

All controls set for normal operation; no signal opplied

Service data provides the guiding hand and holds the key to speedier, more profitable
servicing, no matter what the job is—safety glass cleaning, tube replacement, dial-cord

stringing, disassembly, circuit analysis, alignment, etc.

e available information at your fingertips,
rnate schematics, and correction notices, as
ead on to learn how service manuals can

NOTE THE NOTES

Pay particular attention to
all schematic notations. They
explain conditions of voltage
measurement and waveform
reproduction, as well as

identify reference points,

equipment used, component
and circuit variations, and
other points you need to

properly interpret informa-
tion gained through trouble-
shooting.

ANALYSIS TOOLS

Key waveforms and voltage measurements are
be
sure to duplicate as accurately as possible the

provided on most schematics. However,

mt 3 . . . .
| J_@ L operating conditions specified in the notes.
- H . T4 .
) Ll Even then, some voltages and waveforms will
| vary because of signal differences, control
= settings, etc.
g
.
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SPECIAL PHOTOS

Photographs or pictorial diagrams save time in locating com-
ponents which cannot be readily found by circuit tracing; in
addition, they enable you to determine the item number and
schematic location of a component from its physical position.

PF REPORTER,/March, 1960
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FOR BOARD SERVICING

CircuiTrace is the printed-board identification system used
in PHOTOFACT Folders. Photos of the boards are keyed nu:
merically to the schematic. Most other manuals provide some
form of pictorial presentation to aid in circuit-tracing.



SPEEDS REPAIRS

IRANSFORMERS {SWEEP CIRCUHS)
— WEPLACEMENT DATA

Vogers | Sremcor | Thordarn
PART No. | #AKT No | PART No | PART 9y

e comr o (1] =egt == : REPLACEMENT DATA

Contertag Device
T4 [Horte. Ouput s-aiga E«vg—u erm | so-au

Al Horiz, Outpt |5-48708 . - u . . K .
3 Cur s aoe e 1 — Check parts lists for more specific information
Comnces ok 13 ve terminas 5 o 7o yobe 5T o0 rerminal ol of T
onnec 0 teral l onoec) -emiwte ane o H i
o oral T4 FEDUITETAIACH ) i gl G GO B on component values, ratings, and special
4 a:x.:.x‘::.:mi..lem.:\n:.:m"..umumuymm.,...(..,mm,u.m.... Cut and farm & plece of L.
e A e i e o, (o o i e characteristics. Alternate values, and notes
%) Connect yoke lllolermlﬂll o3 of T4, yoke ¢l 1o Gereminal @1 of T4, connect 10000 | wan renistor trom yoke 3 and ¢7 Lo

O concerning circuit variations, are also pro-

igtas) mounting bracket

vided. In addition, replacement parts are

*HORIZONTAL OUTPUT TRANSFORMER CONNECTION DATA

- uiei0oue] Wi ICadluniantesiosemenllype g _— listed, and definite, detailed installation in-

OB Halidorson
tesiacemart
Gt

structions are given,

ALIGNMENT INSTRUCTIONS (cont)

ALTEXNATE BOUND IF ALIINMENT USING 7M MONAL OTNTRATOR
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LAYOUT DIAGRAMS

Chassis layout diagrams provide tube func-

tions and types, item numbers and their lo- FIG. FIG.Z FIG.3

cations, plus the locations of contrels, fuses,

- T —
: m e — S
N - sadBorna O
=
B Y O
—— o)

diodes, rectifiers, and sync and sound takeoff
points,

FIG. 4

RESISTANCE MEASUREMENTS
Trer 3 T e

ALIGNMENT DATA

i
e S oo GRP G I G Alignment is an exacting science. Even

aacn S61FG4 o
o ceaciion
o

when detailed alignment instructions are

carried out with precision, erroneous ad-
justments can be made. Manuals providing

RESISTANCE CHECKS the most complete information will include
step-by-step procedures, photo and sche-

Resistance measurement charts are extremely
useful, especially when parallel paths make

it difficult to compute what the actual read-
ings should be. These have already been

matic callouts of all alignment points,
circuit-connection details, and response
waveforms to show you the results you

i P . ! ieve.
thought out for you. In circuits containing BiTDld) SENISE

controls, be sure to note the conditions of
resistance measurements given in the chart,
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13.

Normal waveform at noise-
limiter grid of 3BU8 sync separator.

Fig.

Types of Separators

Essentially, there are two types
of tubes used as sync separators.
One is a triode (or half of a dual
triode), and the other is a multi-
element type which may be either
a pentagrid tube (6BY6, 6CS6,
etc.) or the more recently-devel-
oped —BU8 design. For all practi-
cal purposes, the ~BUS8 functions
the same in a sync separator circuit
as does a pentagrid tube.

There are two outstanding dif-
ferences between these classes of
sync-separator tubes. One is the
much higher gain of the multiele-
ment tube (which explains why
practically all triode-type sync cir-
cuits have two stages, while multi-
element tubes are often used in
one-stage sync sections.) The other
outstanding difference is in the field
of noise immunity. Triodes have
no built-in element to control or
eliminate noise pulses; thus, the
stage following a triode-type sync
separator must generally serve as
a pulse clipper as well as an ampli-
fier. On the other hand, the penta-

FEOM
WIDED
DET

L MOESE LIMITER
< &% 3YNC SEP

l HEIBUB

IIHI fl“K

mirf

HTough Dog

grid and -BU8 tubes do have a
built-in noise-cancellation feature
and consequently don’t require use
of a separate clipper stage. In some
receivers, a multielement-type sep-
arator may be followed by another
sync stage for some purpose other
than pulse clipping; for example,
the typical 3BUS8 circuit in Fig. 12
incorporates a phase-inverting cir-
cuit to provide pulses of both posi-
tive and negative polarities for
driving a dual-diode horizontal
AFC circuit.

3BU8 Circuit Analysis

No. 1 Grid

In order to prevent noise inter-
ference from appearing in the sep-
arated sync pulse, the first or inner
control grid of the 3BU8 (pin 7 of
V5B in Fig. 12) is fed a composite
video signal of negative pulse polar-
ity. This signal is much lower am-
plitude than the one of positive
pulse polarity fed to the No. 3 or
separator grid (pin 9 of V5B). The
signal to pin 7 comes directly from
the video detector, while the sep-

D minf

j

FRONM PLATE
CERCUIT OF
VIRED GUTPUT

SYNC PHASE 140
()4 6€G7

T
A -

20 MLULT

JI.Z

= mmt

o Hopiz 23V
AFC

Fig. 12. The 3BU8 sync separator contains a built-in noise-limiting feature.
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arator signal comes from the plate
circuit of the video output stage.
Due to the proximity of Gl to the
cathode, its low-amplitude signal is
sufficient to exert control. It has
adequate strength to cut off V5B
whenever the 100% modulation
level of the incoming signal is ex-
ceeded — for example., when any
noise pulse rides in on top of a
sync pulse. The interruption in
plate current clips the unwanted
pulse out of the separated sync
signal at the plate.

Controls are often inserted into
the No. 1 grid circuit to vary the
tube’s cutoff level. These controls
are given various names, such as
super range finder (as in Fig. 12),
fringe lock, sync stabilizer, etc. The
No. 1 grid circuit in Fig. 12 also
regulates conduction of the other
section of the 3BUS, which is used
as an AGC keying tube.

The amplitude of the composite
video signal fed to the noise-limiter
grid under normal conditions is
highly attenuated, on the order of
about .5 volt peak to peak. Fig. 13
shows the signal present with the
super range finder control advanced
to obtain a usable waveform. Fig.
14 shows what happens to the
same signal as the control is ad-
vanced to its extreme setting. Note
the highly distorted signal caused
by allowing insufficient bias to re-
main on pin 7 of V5B. When this
condition exists, proper operation
of the sync circuit is impossible. By
actually viewing the waveform on
the grid, as we do with the scope,

Fig. 1.

Sync-input waveform expand-
ed to show details of vertical pulse.
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Scope waveforms reveal the inner workings of

6BU8 sync separators and sync amplifiers.

we can pinpoint an improper con-
trol setting or any associated com-
ponent failure.
Screen Grid

Essentially, there are only two
things which might happen at pin
2 of the 3BUS. One of them in-
volves a change in value of the
screen resistor, R38 in Fig. 12. This
can most readily be noted by
measuring the screen voltage. The
effect upon the signal would be a
decrease in the amplitude of the
separated pulse when resistance in-
creases, while a decrease in resis-
tance would cause failure of the sep-
arator to remove all of the video in-
formation from the separated pulse.
To see why this occurs, we must
revert to a point of tube theory
which states that the screen-grid
voltage is the determining factor in
the gain of the tube, having a much
more pronounced effect than plate
voltage. It therefore follows that
decreased resistance means greater
screen voltage and thus more tube
conduction. With the same relative
grid bias, the net result is improper
separation. Conversely, when the
resistance goes up, voltage goes
down—and so does amplification.

The second possible source of
trouble is the screen bypass capac-
itor C40. In some areas, and un-
der various circuit conditions, an
open capacitor might go undetected.
There are times, though, when it
does make a difference, creating a
so-called “dog.” Fig. 15 shows the
waveform appearing at the screen
when the capacitor is open. Scope

Fig. 4. This widely-used sync circuit
is comprised of two triode stages.

frequency is 30 cps, and the peak-
to-peak amplitude of the waveform
is 27 volts. Under normal condi-
tions, only a slight B+ ripple volt-
age should be present; but here is a
condition where the screen grid be-
comes almost 27 volts more positive
than normal whenever a vertical
sync pulse appears in the input
signal. The reason is simple. The
tube’s conduction normally de-
creases during vertical sync-pulse
time, due to the longer period of
greater-than-usual bias. This in turn
reduces screen current, and would
cause the voltage on this element to
increase if it were not for the filter-
ing action of C40.

The eflect of an open C40 on
the circuit is not so simple. For one
thing, the No. ! grid loses control
completely, no matter what the set-
ting of the super range finder. The
net result is no noise immunity, An-
other effect is more obvious—un-
equal amplification of the vertical
and horizontal pulses, to a far
greater degree than evident in Fig.
I (repeated for your convenience).
This, however, may have little ef-
fect upon the stability of a par-
ticular set. If in doubt, don’t forget

FROM
HOREZ =
QUTPUT

],;‘{rCG?

Fig. 14. Distorted signal caused by
insufficient bias on the limiter grid.

Fig. 15.
screen of 3BU8 when

Pulses of voltage appear at
C40 opens.

that you can look with the scope
and see what’s going on in the
screen circuit.

Sync Amplifiers

By a sync amplifier, 1 mean a
stage following separation of sync
and video signals. I'm old-fashioned
enough to think of any so-called
“sync amplifier” ahead of the sep-
arator as being basically just an-
other video amplifier.

“Following™ stages come in an
assortment of types, with different
names and purposes. One of the
simplest sync amplifiers is often re-
ferred to as a clipper. (For an ex-
ample of this type of circuit, see
Fig. 4—also shown again.) Basi-
cally, this is a stage for moderately

* Please turn to page 78

d
|
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Fig. 16. Sync phase inverter circuit showing waveforms at various points.
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SERVICING

INDUSTRIAL ELECTRONICS

PART 20

BY MELVIN WHITMER

MAINTAINING

In the January issue, closed-loop
control systems were described as
electronic devices that automatical-
ly sense and correct errors in man-
ufacturing processes. The term
‘closed-loop” indicates continuous
feedback from the output side of
the circuit to the input side—the
same sort ol action you have ob-
served in the AGC and AFC cir-
cuits of radio and TV sets. As you
know, a breakdown of an AGC-
controlled amplifier or AFC-stabil-
ized oscillator demands the use of
a special troubleshooting technique,
This statement holds equally true
for all other closed-loop systems.

The best plan of attack is illus-
trated by an cpisode in the legend
of Paul Bunyan, the master logger
of all time. Early one spring, start-
ing operations in the Round River
country, he noticed that the river-
banks begun to look strangely fa-
miliar after several days of riding
logs downstream. He did a little
scouting around and discovered he
was back where he had started; the
river was flowing in a circle! So,
making two great slashes from bank
to bank with his double-bladed axe,
he hitched Babe the Blue Ox to one
side of the break and took hold of
the other end himself. Tugging
mightily, they straightened the
river out and made it flow down
toward the sawmill.

Servicing a closed-loop elec-

SEAWATER THERMOCOUPLE
IN INTAKE PIPE

r

tronic circuit doesn’t take such
legendary strength as Paul’s feat,
but it does depend on the same
principle of breaking the loop be-
fore trouble can be isolated. Two
problems immediately arise: Where
should you break the loop, and
what should you do after it has
been broken? Let’s answer these
questions by reviewing the tempera-
ture-control system used for the
water distillation unit described in
the January issue. Fig. 1 is a block
diagram of the system, and Table
I outlines the step-by-step servic-
ing procedure.

The servicing of complex and un-
familiar industrial closed-loop cir-
cuits can be greatly simplified by
following such a carefully-planned
and methodical procedure. In gen-
eral, you’ll be wise to follow the
four-step sequence given below:

1. Make preliminary inspec-
tion of wiring, tubes, and
other components; look for
signs of overheating.

2. In complex equipment, local-
ize trouble to one particular
closed-loop circuit.

3. Breuak the loop at the error-
sensing device and inject a
test signal.

4. Signal - trace  step - by - step
around the loop.

Service Publications
The manufacturer aids the tech-

CLOSED-

nician in following a prescribed
procedure by providing service lit-
erature. This may consist of any-
thing from a one- or two-page in-
struction sheet to a service manual
of several volumes. Charts of typi-
cal troubles, compiled from field ex-
periences, may be included to call
attention to the most likely causes
of specific malfunctions. In addi-
tion, service literature describes the
theory of operation of the equip-
ment in language understandable to
the technician. This section of the
manual presents, in full detail, the
interrelationships  among  various
sections of the control loop. Of
course, the technician is expected
to understand the fundamental
principles of closed-loop operation
before reading the service manual.

Some manuals provide a com-
plete step-by-step procedure for
troubleshooting  the  equipment.
Table I is an example of the format
most often used for charts of this

type.

Preventive Maintenance

One type of service generally
overlooked by the television tech-
nician just entering the industrial
electronics field is preventive main-
tenance. The real enemy of auto-
mation is unscheduled shutdowns,
and plant management devotes
much time to modernizing produc-
tion lines by analyzing and improv-

Table |-Troubleshooting Procedure

for Temperature Control

System.

STEP | ACTION

INDICATING DEVICE OBSERVATIONS

i
i 1
)
! | SET-POINT TWO-PHASE

H PARA I»‘oi l———' L.
i |POTENTIOMETER COMPARATOR AMPLIFIER TOR |

= ) perature control.

Discoanect boiling-water
thermocouple from tem-

Portable potentiometer | Millivolt reading should agree with
connected to thermo- value glven in temperature-versus-
couple output lead. “ voltage chart. U reading is
zero, replace thermocouple,

I
BO ILING-WATER SYNCHRO ||
THERMOCOUPLE RECEIVER

Diaconnect seawater

perature control.

|| SYNCHRO &
TRANSMITTER
i

1
POSITION
-—I e l- ——————— FUEL VALVE

MASTER
CONTROL

(AT BOIER)

thermocouple from tem-

Same as for Step 1. If both
thermocouples check narmal,
proceed to Step 3.

8ame as for Step 1.

: 8. Disconnect input lead

to temper ature-control

\
RECORDER Rotate shaft of set-
PEN poiat potentiometer.

unit from master control.

U pen moves whep potentiometer

is readjusted, amplifier and

motor are normal; proceed to Step 4.
If pen does not move, amplifier or
motor ts defective.

Recorder pen.

e el A,

|SALINITY ANALYZER | .
Fig. 1. Block diagram of temperature

4. Disconnect synchro

Rotate shalt of set-
point potentiometer.

receiver from fuel valve.

If shaft of syachro recelver
turns when potentiometer i8
adjusted, reptace fuel valve.

1f shaft does not turn, synchro
system t6 defective.

Bynchro-recelver
shaft.

control system in distillation unit.
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LOOP CONTROL SYSTEMS

ing control reliability. In a factory
using hand-assembly methods, the
shop foreman can shift workers
around to make up for absenteeism
or anything else which unbalances
the work load. But, once automa-
tion equipment is installed, the
production line either performs or
grinds to a halt; there is no in-be-
tween.

Naturally, anything that helps to
assure continuous operation of the
automated equipment s welcomed
by management, and preventive
maintenance provides some assur-
ance of trouble-free operation. The
best procedure is to set up a per-
iodic system of maintenance in-
spections so the equipment may be
checked and routine repairs per-
formed at the user’s convenience.
A preventive-maintenance routine
consists mainly of cleaning, visu-
ally inspecting, and adjusting the
equipment. The time intervals be-
tween such operations will have to
be established by experience, un-
less the equipment manufacturer
makes specific recommendations in
the service literature.

Table II is a typical preventive-
maintenance schedule listing the
normal time intervals at which var-
ious components in a control sys-
tem should be checked. A speeded-
up schedule should be adopted for
equipment operating under un-

favorable conditions (for example,

. &
Fig. 2. Vibration analyzer for use
in preventive maintenance of motors.

in a dusty or corrosive atmos-

phere).
Relays — Contacts normally
wear away with use, and some

pitting is to be expected. However,
when high spots narrow down the
useful contact area, careful filing is
necessary. Eventually, the contacts
may wear enough to allow the
armature (movable part) of the
relay to touch the coil core or other
mechanical stop. Industrial relays
usually have replaceable contacts,
or else the manufacturer provides
contact replacement service; there-
fore, if you find it necessary to re-
place a relay for some reason, do
not discard the old one. Always
check for loose connections before
deciding a relay needs service or
replacement.

Springs on relays may weaken,
either from overheating or from re-
peated operation, and should be
checked by placing weights on the
armature until the armature drops.
This test should be made when the
relay is new, and the results re-
corded for comparison with later

weight tests. Solvents and oils
should never be used in cleaning
industrial relay contacts — just a

soft brush or air.

Solenoids — In a solenoid, the
armature must move freely through
the center of the coil. Dirt, sludge,
grime, or other foreign matter
(metal filings, etc.) may cause

Fig. 3.
coupling motor to a

Brownstein flexible joints for

50-ton load.

Radio Co. Unit
testing.

Fig. 4. General
Pulser for signal-injection
sticking or freezing of the solenoid.

Motors—Brushes are regular re-
placement items and should be
checked for amount of wear. The
rate of wear depends on the clean-
liness of the air and the type of
machine powered. (Chippings from
lathes and milling machines in-
creases the rate of wear.) Another
factor is the condition of the com-
mutator, the part of the armature
which makes electrical contact with
the brushes. A scored or uneven
commutator literally grinds the
brushes down. Commutators may
be cleaned with sandpaper, but
never with emery cloth.

Bearings should be checked by
trying to “wiggle” the armature or
by measuring the vibration of the
motor at rated speed. The vibra-
tion method may also disclose other
possible sources of trouble. An in-
strument made by the Vibroscope
Co. for checking mechanical vibra-

» Please turn to page 82

VOLTAGE
BREAKDOWN
TESTER

Fig. 5. Pulse-voltage source tests
components for arcing or breakdown.
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by Milton S. Kiver

The horizontal deflection system
is noted for being unusually difficult
to service when some component
other than a tube goes bad. It is one
of the most complex circuits in a
TV receiver, since it must produce
not only a sweep signal for the yoke,
but also the high DC voltage for the
anode of the picture tube. Further
complexity arises from the auto-
matic frequency control of the hori-
zontal sweep oscillator; AFC trouble
will throw the oscillator off fre-
quency and lead to a host of symp-
toms ranging from lack of syn-
chronization (Fig. 1) to the so-
called *“Christmas-tree” effect (Fig.
2).

Thus, when vou suspect trouble
in the horizontal system, it is par-
ticularly important to reach for the
right test instrument. As a guide to
making the proper choice of equip-
ment, pay particular attention to the
symptoms exhibited by the image
on the screen—or lack of an image,
as the case may be. Drawing the
right conclusions from your initial
observations will save you hours of
effort in tracking down the trouble.

About 90% of all horizontal
sweep troubles will fall into one of
the following three categories:

1. No raster.

CHECK #ANEFDRM
AT QUTPUT-
TUBE GRID

6DQ6A
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HoREE=—]
(1118 52
mm
& WANFORR
V5 FALLTY,
TROU RLESHOOT 1 =
Q56 ILLATOR p A {
. 1 | /
|F AAVEFG RN, "T" WK ¢
15 SOZMAL, o
CHECK SLREEN
WELTAGE X Ly
235Y)

EXAMINE

FLYBACE CIRCUIT 9
FOR ARG NG OR SIGKS OF —
FHYSICAL DARALE

RO BLESHOOT
05T C1RCLAT

Fig. 1. Simple horizontal sync loss.

Fig. 2. ""Christmas-tree’’ effect due to

severe horizontal frequency error.

2. Distorted image horizontally.
3. Unstable sync.
(Note: Raster distortion and sync
instability may both be present at
the same time. When the sync prob-
lem is solved, the distortion may
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Fig. 3. Steps in troubleshooting a condition of ‘'sound but no raster.”
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disappear. If it does not, the remain-
ing trouble automatically falls into
category No. 2.)

No Raster

A complete lack of raster on the
screen can be due to a defect in
either the horizontal sweep system
(and high-voltage circuit), or in the
low-voltage power supply. In the
latter case, the sound will disappear
along with the raster. The power
supply can be checked by using the
procedure suggested in this column
last November.

In receivers with series-connected
tube filaments, the “‘dead set” symp-
tom can be caused by a burned-out
tube anywhere in the receiver. This
fault can be pinpointed with an
chmmeter or filament checker, or
by using a VOM or VIVM to
measure the AC voltage drop across
each tube filament in the set. If one
of the filaments is open, the full
value of the line voltage will appear
across it. Not to be overlooked is
the series dropping resistor normal-
ly employed in filament strings.

If normal sound is present, or
should you fail to find any defects
in the filament or B-+ supplies, im-
mediately turn to the horizontal
sweep and high voltage circuits in
search of the trouble. Don’t over-
look the fuse employed in many TV
sets to protect the sweep circuit!
After checking this fuse, your first
concern should be whether or not
the picture-tube anode is being sup-
plied with high voltage. The simplest
test you can make (even quicker
than substituting tubes) is to un-
plug the anode connector from the
CRT, grasp it with a well-insulated
tool, hold it ¥2* to 1 from the
chassis, turn on the receiver, and
see if a spark jumps across the gap.
It the spark is absent or weak,
further isolate the trouble by un-
plugging the plate-cap lead of the
high-voltage rectifier and attempting
to draw an arc from this lead to a
well-insulated screwdriver held in
free space. Presence of an arc about
% long at the rectifier plate lead,



but none at the CRT anode lead,
indicates a breakdown in the recti-
fier circuit; otherwise, you can as-
sume the horizontal sweep system
is defective. In either case, proceed
to check the appropriate tubes by
substitution.

If this does not remedy the
trouble, an excellent place to begin
troubleshooting under the chassis
is at the grid of the horizontal out-
put tube. Measure the negative DC
bias—or, better still, use an oscil-
Joscope to view the grid waveform.
If indications are normal, the trouble
must lie in the output stage or be-
yond. If conditions are not normal,
the trouble may be in the horizontal
oscillator.

The reason for hedging in the lat-
ter statement is as follows: The
horizontal drive waveform will have
a smaller amplitude than normal,
even though its shape may appear
correct, if the plate-supply voltage
for the oscillator is less than nor-
mal. The oscillator often receives
its plate voltage from the boost B
line. A defect in the horizontal out-
put or damper circuit can, by low-
ering boost, affect the oscillator and
upset conditions at the grid of the
output tube. Thus, you would look
for the trouble beyond this tube, and
not ahead of it, in this special case.

Boost B-- is readily measurable
at the point where the voltage is
taken from the damper circuit.
When the raster has disappeared
because of a horizontal sweep fail-
ure, it is doubtful if the potential on
the boost line will be anywhere near
normal. It can be, however, so
exercise the usual amount of care
when measuring boost. Check the
voltage across the boost capacitor—
not the cathode voltage of the
damper. In most modern sets, the
pulse voltage present at the damper
cathode is sufficient to damage your
voltmeter.

The raster will not necessarily
disappear when the horizontal drive
signal is somewhat weaker than
normal. Even if the peak-to-peak
amplitude of this signal is as much
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Fig. 4. Both output tube and damper
supply horizontal deflection current.

as 259% below the value given in
service data, the receiver will still
produce a fair amount of high volt-
age, and generally, some semblance
of an image. Nevertheless, a defec-
tive waveform at the output-tube
grid {or none at all) usually points
to a need for repair in circuits prior
to the output stage.

To repeat a vitally important
point, the drive-waveform test
quickly isolates a horizontal sweep
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THE HORIZONTAL SECTION

trouble to either the oscillator or
output sections. In the former case,
a blank screen typically indicates
that the oscillator or its discharge
circuit has stopped functioning com-
pletely — and further waveform,
voltage and resistance checks are
needed to find out why. In the lat-
ter case, waveform and voltage tests
are somewhat limited by the high
pulse voltages present in the output
circuit; however, two DC voltages
—those on the output-tube screen
grid and the boost B-+ line—are
safe to measure and do provide
valuable information. Visual in-
spection of the flyback and yoke
circuits is also advisable to detect
arcing, charring, or other signs of
trouble. Among other useful serv-
icing techniques inside the high-volt-
age cage are replacement of capaci-
tors suspected of being bad, ohm-
meter checks to locate open cir-
cuits, and tests with specialized in-
struments to reveal shorted turns or
related troubles in the flyback and
yoke. Fig. 3 summarizes a number
of suggestions for troubleshooting
a “no-raster” condition.

Distorted Image Horizontally

In this second category of hori-
* Please turn to page 79
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Fig. 5. Raster gives clues to cause of nonlinear horizontal deflection.
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SUPERIOR
SERVICE

AEROVOX
TUBULAR

ELECTROLYTICS

The most popular 'lytics used in
TV and radio service. Long estab-
lished favorites with all service-
technicians, Aerovox electrolytic
capacitors can be counted on for
dependable performance.

PRS DANDEES ... compact
tubular units in aluminum cans
with cardboard insulating
sleeves. Available in singles,
duals, triples and quads as well
as AC rated and non-polarized
units. Multiple units are fur-
nished with insulated stranded
wire leads 5” long. Available in a
wide range of capacity and volt-
age combinations.

SRE BANTAMS . . . smaller than
the PRS type but perfectly ca-
pable of handling full size loads.
Hermetically-sealed in alumi-
num cans and furnished with
cardboard insulating sleeve.
Available in voltages of 3, 6, 12,
15, 25, 50, 70 and 150 VDCW
in all popular capacities.

For “Off-the-shelf” delivery on
these and other Aerovox capaci-
tors see your local Aerovox
Distributor.

AEROVOX CORPORATION

DISTRIBUTOR DIVISION
NEW BEDFORD, MASS.
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Impulse Selling. What is it? Mer-
chandising in its most subtle form.
It means selling something by just
displaying to attract attention.

Ever bought a cigar or piece of
candy when paying a restaurant
check? If so, you’ve been “impulse
sold.” Try it with such items as
record accessories, tape recorder ac-
cessories and supplies, batteries, etc.
Be neat, however, and don’t over-
crowd the display area. The whole
idea is to let the silent salesman, the
customer’s impulse, make the sale.

Profit Builder. Buy a scope.
Learn to use it. Speed service. Save
time. Make money. Simple, huh?

Keep That Dollar Working.
One of the most exasperating feel-
ings a shop owner can have is to
see a growing quantity of dust-
covered tube cartons building up on
his shelves. Every faded carton rep-
resents good money tied up and nor
producing any return.

While there is no way to fore-
stall having some dead stock, there
are definite steps you can take to
keep it at a minimum. Rigid inven-
tory control is a must; no success-
ful business can get along without
it. A perpetual inventory system
provides an excellent answer to this
need. Faithfully maintained, it will
show the movement of every item
listed, and provide the information
you need in deciding where to in-
crease stock, where to decrease,
and where to deplete the stock
completely.

Following such a plan will permit
you to keep your dollars working
for you more of the time. In recent
years, there has been a trend for
distributor salesmen to initiate such
a system for tube inventories. They
start by making a list of all tubes
currently in stock. Then, they com-
pute the desired quantity for each
type from past usage figures. On
subsequent calls, the salesman
(checks the stock and automatically
‘orders the tubes required to bring
the inventory to the desired level. As
Inew tubes are introduced, and older
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types mwove more slowly, he will
suggest changes. While this assures
the distributor, to some degree, of
getting your tube business, the in-
creased savings and more rapid
turnover of stock is even more bene-
ficial to you.

This may solve your tube inven-
tory problem, but what about other
components? The key to a complere
inventory control system is to in-
clude everything you stock—capaci-
tors, resistors, dial cord, etc. You’ll
learn, from the usage record, where
you can save money by buying
in large quantities. You'll be amazed
to find that over the years you can
tell when to order what. It would be
silly to order a large stock of bat-
teries in March, wouldn’t it? Or
would it? When will you miss your
first battery sale this spring, by not
having the particular battery the
customer asks for?

$ & ¢

Telephone Tips. Answer that
phone promptly! If possible, don’t
let it ring twice. Remember, it seems
like a long time between rings when
you are calling. If the caller has to
wait any length of time, he may be-
come disgruntled with your service
even before the initial contact has
been made. It’s possible to give the
impression that you don’t want the
caller’s business by letting the phone
g0 unanswered.

Needle Switch. One sales-serv-
ice outlet boosted phono - necdle
sales 25% when responsibility was
transferred from sales to service.
This sounds reasonable, since the
average customer doesn’t have any
conceptions regarding needle wear,
selection of a replacement, or instal-
lation requirements. The service de-
partment can provide all the an-
swers, and thus close more sales.
The point is, any serviceman who
can discuss the merits of such prod-
ucts intelligently can successtully
bolster his income by stocking and
selling them.




PERMOHM* means constant
impedance . . because its
conductors are protected by
encapsulation in cellular
polyethylene.

for TV pictures that
stay strong, clear..
NEW Belden PERMOHM*

lead-in wire

In spite of extremes of salt spray . . industrial
contamination . . rain . . snow, PERMOHM lead-in
wire delivers a stronger, clearer signal.

PERMOHM improves fringe area, UHF, and color TV
reception, and eliminates the "'salting out’" problem
in many coastal areas.

PERMOHM is easy to install . . no end sealing necessary.
300 Ohm UHF-VHF. Available in packaged

lengths of 50’, 75" and 100" with special merchandiser
.. also 500’ coils, 1000" spools.

ask your Belden Jobber

one wire source for everything electronic and electrical

Belden

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

Power Supply Cords, Cord Sets and Portable Cordage *®

Electrical Household Cords * Magnet Wire * Lead Wire

e Automotive Wire and Cable * Aircraft Wires ¢
Welding Cable

*Belden Trademark and
Belden Patent . . U. S.
Patent No. 2782251

8-1.¢
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QUICKER
SERVICING

A replacement guidej

Although many different types
of power transistors are used in
the audio output stages of auto
radios, the various types are not
grossly unlike cach other. They
differ in power gain, but are fairly
similar in many other characteris-
tics. Thus, it is often possible to
substitute one type for another, if
the performance of the replacement
unit is carefully checked. We do
not recommend unlimited inter-
changing of transistor types, any
more than we endorse substitution
of one tube type for another as a
regular practice. However, if you
are unable to obtain an exact re-
placement for a power transistor,

you can usually obtain a working
substitute by using the cross-ref-
erence guide on this page in con-
junction with the careful testing
procedure given below.

Referring to the substitution
chart, sclect a replacement transis-
tor. Install it, using a layer of sili-
cone compound on each side of the
mounting washer. (In grounded-
collector circuits, apply the com-
pound directly to the transistor case
and the heat sink.) Set the bias con-
trol for minimum transistor cur-
rent; then apply power and wait
for the circuit to stabilize (about 15
minutes). Next, adjust the bias to
the level required to obtain proper

by Calvin C. Young, Jr.

AUDIO
POWER
o TRANSISTORS

transistor collector current (see Fig.
1.) If the correct current reading
can be obtained, and the voltage at
the base, emitter, and collector are
normal, you can proceed to the final
check.

Checking Results of Substitution

Consult service literature for the
value of speaker impedance in
ohms, and temporarily replace the
speaker with a [0-watt resistor of
this value. Inject a sine-wave audio
signal at the driver or audio am-
plifier stage. Connect an oscillo-
scope across the 10-watt resistor
and adjust the signal-generator
level until clipping of the signal

Table 1 — Cross-Reference Chart of Audio Power Transistors.

Original Amperex CBS c-D

AR-4 2N1314/0C26 2N155 2SB26
AR-5 2N1314/0C26 2N155 25B26
AR-6 2N1314/0C26 2N236A 25B26
AR-7 2N1314/0C26 2N236A 25B26
AR-8 2N1314/0C26 2N236A 25B26
AR-9 2N1314,/0C26 2N236A 25B26
AR-10 —— 2N236A 25B26
AR-11 2N1314/0C26 2N155 25B26
AR-12 2N1314/0C26 2N236A 25B26
AR-13 2N1314/0C26 2N236A 25B26
MN-25 2N1314/0C26 2N235A 25B26
DS-501 —_ —— —_
DS-503 —_— 2N235A 25B26
CTP-1104 2N1314/0C26 2N235A 25B26
CT-1124 2N1314/0C26 2N236A 25B26
1124 2N1314/0C26 2N236A 2SB26
2N176 2N1314/0C26 2N235A 25B26
2N155 2N1314/0C26 2N155 25B26
2N2358B 2N1314/0C26 2N2358 25B26
2N285 — 2N155 25B26
2N399 — 2N399 25B26
2N4 — 2N155 25B26
2N419 —_— 2N236A 25B26
2N1007 2N1314/0C26 2N235A 25B26

Delco GE Phifco
= = 2N242 AR-12
—_ 2N242 AR-12
—_— 2N2368 AR-12
—_— 2N2368B AR-12
—= 2N2368B AR-12
—_ 2N399 AR-13
—_— 2N399 AR-12
—— 2N155 AR-12
—_— 2N2368 AR-12
—_ 2N399 AR-13
Ds-503 2N399 AR-12
Ds-503 2N235A AR-12
DsS-503 2N235A AR-12
DS-503 2N257 AR-12
Ds-503 2N257 AR-12
DS-503 2N176 AR-12
Ds-503 2N155 AR-12
DS-503 2N2358 AR-12
Ds-503 2N285A AR-12
DS-503 2N399 AR-12
DS-503 2N401 AR-12
DS-503 2N419 AR-12
DS-503 2N235A AR-12

Raytheon Sylvania Tung Sol Workman
2N155 2N242 2N242 —
2N155 2N242 2N242 P-25
RSP-1117 2N236B 2N242 P-40
RSP-1117 2N236B 2N242 P-40
RSP-1117 2N2368B 2N242 P-40
2N2578B 2N399 2N242 P-40
2N2578 2N399 2N242 P-40
2N155 2N285A 2N242 P-40
2N2578B 2N242 2N242 P-40
2N2578B 2N242 2N242 P-40
2N257B 2N236B 2N242 —=
=xoss 2N677 = e
2N2578B —_ 2N278 P-40
2N2578 2N235A 2N242 P-12
2N257 2N242 2N242 —
2N257 2N242 2N242 —
2N257 2N176 2N242 P-25
2N155 2N155 2N242 P-25
2N155 2N2358 2N242 P-40
2N155 2N285A 2N242 P-40
21257wW 2N399 2N242 P-40
2N155 2N401 2N242 P.25
2N157 2N419 s P-40
2N157 2N1007 — P-40



the secret’'s in the circuit!

H 7S Owmt miuT LOW Tv ‘BanD & Fu

L
2%

re2v RS eV
.

«] C
T8 R

new...

BLONDER-TONGUE

all-channel tv-fm amplifier
model HAB only $6950 ..

© Solderless radiation-proof 75 ohm coaxial fittings © Solid state rectifier for longer life.

© Exclusive B-T 800 ohm ““No STRIP” terminals. Patents © Dual filtering network for stable, hum-free operation.
pending. Q Low cost operation, draws only 0.24 amps.

© Low-pass coupling — 54 to 108 mc. @ Power transformer isolates unit completely from

0 Premium frame-grid circuitry for minimum noise power line.
and maximum gain — 23 db (15 times.) m Parallel heaters for simplified servicing.

@ Operated at less than 50% of maximum plate dissipa- (® Separate high and low bands of amplification con-
tion for maximum tube life. sistent with maximum gain and wide band response.

O High-pass signal takeoff —174 to 216 mc. *U. S. Patent 2,761,023—triode neutralization circuit

Available at parts distributors, for further information write Dept. PF-3

F:l| BLONDER-TONGUE LABORATORIES INC.

9 Alling Street, Newark 2, N. J. ¢ Phone: MArket 2-8151
In Canada: Telequipment Mfg. Co. Ltd., London, Ont. Export: Morhan Export Corp., New York 13, N. Y.
hi-fi components « UHF converters « master TV systems « industrial TV cameras « FM-AM radios
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“BAKER'S
0ZEN

COMPACT. M1 MIATURE

DYNAMIC

PERSONALIZED
sPEAKERS

AND MICROF

Protected under Patent Mo, 1523802

DISPLAYER ond
LITERATURE

Y2 SIZE

Offer limited to one ‘‘Baker's Dozen’
offer per dealer.

Order a minimum of one dozen and get o
13th  Wright-Zimmerman Dynamic Speaker
freel plus a combination Counter, Win
dow or Wall Displayer complete with sales
literature. It's an ideal extra profit item to
sell with a TV Receiver, Radio, Hi-Fi, Stereo
or Recorder.

Order Today from:

HEW BRIGHTON, MINM,
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peaks begins to appear in the wave-
form. Measure the rms voltage
across the 10-watt resistor and
calculate the audio power output.

From a data manual, determine
the maximum permissible power
output for the replacement transis-
tor and compare this figure with the
measured value of output power. If
your test figure doesn’t exceed the
limit specified for the substitute
type, you can assume it will be safe
to leave the new transistor in the
circuit. If a transistor in a push-
pull stage fails, it should be re-
placed with one having characteris-
tics very closely matched to the
other unit in the push-pull pair;
otherwise, a complete new matched
pair of transistors will have to be
installed. This is necessary since
both halves of a push-pull stage
must be balanced to obtain undis-
torted output. It may be easier to
install a matched pair of transistors
of a substitute type than to attempt
to match an existing transistor.

The final test of a replacement
unit is to reconnect the speaker and
tune the radio to a strong local
station. If you hear clean, undis-
torted sound of adequate volume,
you have successfully substituted
the output transistor.

RCA Fuse Replacement Data

Fuse protection of some RCA
TV receivers can be improved by
replacing the older nonchemical
fuses with the newer chemical-type
fusible surge limiter, RCA part
number 105041. The following
types of fuses can be thus replaced.

25 amp (cartridge) 72104

.25 amp  (pigtail) 73600

3 amp (cartridge) 78214

3 amp  (pigtail) 77935

.45 amp  (cartridge) 78798
Use clips (RCA stock number
105575) to install chemical units
in place of pigtail-type units.

Tuner Burns Fusible Resistor

This failure, reported by John R.
Dobbs of Arlington, Mass., hap-
pened in a 1957-vintage, 217 Ad-
miral receiver. It could just as
easily have occurred on any other
set using Admiral’s disc-type tuner
(a combination turret and incre-
mental-inductance unit).

The customer’s original com-
plaint was a completely inopera-
tive receiver. Since the set employs
a series filament hookup, a selen-
ium-rectifier power supply and a
fusible surge-limiting resistor, the
first action taken on the home ser-
vice call was to check the fusible
resistor. It was blown, so a new
7.5-ohm unit was selected and in-
stalled. Not wanting to blow out
another fusible unit just to prove
the existence of a short circuit, the
technician removed the damper
tube before applying AC power.
This step removes considerable DC
current drain from the B+ supply
and allows basic operation of the
rectifier to be checked. When a DC
voltmeter indicated a nearly nor-
mal voltage at the output side of
the filter, it was decided to take a
chance on reinstalling the damper
tube. The B+ voltage was moni-
tored throughout the 10-second
warm-up period. Sound and picture
came on normally, and B+ voltage
settled down to a normal full-load
value.

The tuner was set to receive one

of the high-band VHF channels

available in the area. Deciding that
operation on the other active chan-
nels should be checked, he began
rotating the channel-selector knob.
Everything was fine as he turned
across the high band; however,
when he reached the low band,
everything began to happen at
once. Smoke began boiling out of
the fusible resistor, and the receiver
went completely dead.

With the tuner still in the same
position as it was when the trouble
broke out, the serviceman once
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Fig. 1. Bias control must be reset
whenever power transistor is replaced.




The clue that
points to profit!

All the skilled deductions of a super sleuth will only confirm what servicemen
already know —- that a caddy full of Tung-Sol tubes is the clue that points to
profit. Made to industry’s highest standards, Tung-Sol tubes provide original
equipment performance for all radio, tv and hi-fi service. Fewer callbacks mean
more profit. Tung-Sol tubes mean fewer callbacks — so use more Tung-Sol tubes!
Tung-Sol Electric Inc., Newark 4, N. J.

Tell your jobber you'd rather have

& TUNG-SOL

%15@@4@ TUBES - TRANSISTORS + DIODES
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again checked the resistance of the
B+ load circuit—and found a dead
short this time! Just for curiosity’s
sake, he switched the tuner back to
a high-band channel, and the short
disappeared. Repeated switching
back and forth produced an alter-
nation between “short”™ and *“no
short™ conditions.

At this point, there could be no
doubt about the source of the
trouble. A short in the B4 circuit
was occurring within the tuner on
low VHF channels only. When the
tuner shield was removed, a

thorough visual check revealed the
condition shown in Fig. 2. Some-
how, a plate-circuit coil in the low
band RF amplifier circuit had be-
come shorted to a grounded lead
on the turret.

This trouble, while not difficult
to solve, could have gone unre-
paired in the home and could pos-
sibly have wound up as a “dog,”
if it hadn’t been for the service-
man’s thorough test procedure. If
you don’t already do so, make it
a hard and fast rule to check all

channel-selector positions and all

Solve Rough Sweep Output Problems

IN MINUTES

INSTEAD OF HOURS!

=7
wops 078
f 4 pywa SwEEP

CORGUIT ANALYEER

1. Provides composite synchronizing
signals (negative or pasitive) to inject
directly in sach syne stage.

2, Provides plate drive signal e check
complate vartical aulput eircuir,
mcluding ¥, 0. transfarmar,

3. Provides vertical yoke test signal to
dutarming if vertizal yoks windings
ore defective.

&, Provides harizental plata driving
vignal to directly drive TV horizonial
pwiput tronsformer circuit.

B. Providaes B4+ bossl Indicoiar,

&, Provides unigue high-veltage indlcatar

7. Provides sensitive tests for eoch
af iha herdzontal uur;zui companants,
including H.Q. transformer and

yoke, |mmediataly reveals their free
cendition, goed ar bad,

See your B&K Distributor or Write for Bulletin ST24-R

Ba MANUFACTURING

Coneda- Atles Radio Carp., 5O Wingold, Foronte [0, Ond.
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1807 W. BELLE PLAINE AVE « CHICAGD 13, ILL.

DYNA-SWEEP

CIRCUIT ANALYZER

Quickly solves tough output servicing
problems that have always plagued the
TV serviceman. Provides horizontal and
vertical sync and driving pulses that
make it easy to check out every stage in
the sync and sweep sections of a television
receiver. Tracks down troubles in the
horizontal and vertical output circuit,
including defective output transformer
and yoke. Checks for shorted turns,
leakage, opens, short circuits, and
continuity. Gives unique high-voltage
indication. Eliminates trial and error
replacements. Saves many hours of service
work! Pays for itself over and over again.

Model 1070 Dyna-Sweep. Net, $6995

MODEL AY07 DYNA-SWEEP CIRCUIT ANALYZER
for use with BRK Model 1075 Television Analyst

Functions like the Model 1070 above,

but is designed as a companion unit for
use only with B&K Model 1075 Television
Analyst for driving source. Makes your
Television Analyst more useful and
valuable than ever. Net, $49.95

‘K

co.

2FF

* Export Empire Exporters, 277 Broodwey, MewTork 7, U.5,4,
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GROUND
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HERE

Fig. 2. B+ fusible resistor blew out
because of shorted coil in disc tuner.

operating-control settings on every
set you service.

Remote Service for Remote Unit

One of the things becoming more
apparent every day is that there
are a lot more sources of super-
sonic sound, and a lot more of it
floating around, than most of us
realize.

Take the case we recently heard
about as an example. One of the
better customers of a local shop
called to complain about a remotely
controlled set that kept turning it-
self off. It seems their boy was
home from school due to illness,
and the TV had been placed in his
room to help pass the time. The
remote transmitter had been placed
at his bedside.

The customer was questioned
about the possibility of some toy
being the source for the “wrong-
frequency noise,” since the unit op-
erated on the supersonic sound
principle. The answer was “No,
he's not doing anything—ijust lying
quietly in bed.”

A little more conversation es-
tublished that he was wearing a
chain about his neck, with a medal
strung on it. At the technician’s
suggestion, the medal was moved
along the chain to see if it might
be the source of the trouble. The
answer came back, and a chuckle
along with it, “That’s it!”

Net results: A well-satisfied cus-
tomer, a happy serviceman who
avoided making a call that might
well have cost him more than he
could charge, and of course, the
benefit of the type of humor we
could all use a little more of these
days.

Take a tip from us: Think just
a bit when you get a call to service
an erratic remote control unit. A



YOU WOULDN'T GO
AFTER THE “BIG ONES’
WITH s
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FISHING TACKLE

. .. and you can't go after big cartridge business without

ASTATIC

THE ONLY, REPEAT ONLY, COMPLETE PHONO CARTRIDGE LINE

Whether you sell, install or use phono cartridges, you're ahead with the one
dominant name ia the industry — ASTATIC. Only Astatic can give you,
on every single replacement, the ORIGINAL or DIRECT REPLACEMENT
cartridge that exactly matches the other components of the player.
AND VERY OFTEN THE PRICE 1S BELOW THAT OF SUBSTITUTES.
This is the one sure way to best results, to fullest quality and fidelity of sound
reproduction. THIS IS THE ONE SOURCE OF MAXIMUM
SALES AND PROFITS FOR YOU.

1T’S BETTER BUSINESS TO SELL ASTATIC
LEADER WITH ORIGINALS — FIRST WITH REPLACEMENTS

ASTATIC CERAMIC AND CRYSTAL PHONO CARTRIDGES: STEREO AND MONAURAL,
PLUG-IN AND CONVENTIONAL, WITH DIAMOND OR SAPPHIRE STYLI

GO, BY"BRANS". . .

THE ~
- e { KNOWN THE WORLD OVIR £ v —
Y ASTATIC m& CORPORATION, CONNEAUT, OHIO @

IN CANADA: CANADIAN ASTATIC, LIMITED, TORONTO, ONTARIO

EXPORT SALES: ROBURN AGENCIES, INC., 431 GREENWICH ST.
N. Y. 13, N. Y, U.S. A,

: FIRST NAME IN PHONO CARTRIDGES, NEEDLES, MICROPHONES
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IMPORTANT

SAMS BOOKS

available from your local
SAMS DISTRIBUTOR

WO EEY wew

NEW VOL. 5!
“Servicing Hi-Fi AM-FM Tuners”

Complete service data an-
alysis of 18 AM - FM
tuners produced in 19568-
59. Includes the following
brand units: Altec Lan-
sing, Challenger, Chap-
man, Bogen, Fisher,
Grommes, Harman - Kar-
d o n, Knight, Madison-
Fielding, Masco, N e w-
comb, Pilot, Scott, Sher-
wood and Stromberg-
Carlson. Thorough cover-
age: schematics, photo views, trouble-
shooting, parts lists, ete. Includes spe-
cial section on cone- and horn-type speak-

ers. 160 p., 8% x 11".
No. HF-5. Only i 5295

“Servicing Hi-Fi.” Volumes 1, 2, 3, and 4 ore
available ot your Distributors (coverage of
hi-fi tuners and amplifiers from 1956).

o & i ]
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Valuable Books You'll
Want to Own

“Servicing TV In the Customer’s Home.”
Milton S. Kiver thoroughly describes vital
tests which can be made in the customer’s
home, using only a VIVM or VOM and
probes. Covers audio section tests, checking
the vertical system, analyzing picture dis-
tortion, focusing, purpose of the test pat-
tern, oscillator adjustment, etc. Quickly
pays for itself in many time-saving sug-
gestions. Fully illustrated. 127 p., 5175
5% x 8”. No. TC-1. Only.crreenl

“ABC’s of Transistors.” Takes the mystery
out of transistors for the TV-radio serv-
ice technician. Gives a clear, practical un-
derstanding of transistor functions in vari-
ous commercial circuits used today. Chap-
ters include: ‘Transistor Fundamentals:
Physical Construction; Basic Transistor
Circuits; The Transistor Amplifier; Oscil-
lators; Temperature Considerations; Me-

chanics of Transistor Usage; Testing
Transistors. Fully illustrated. 96 5125
pages; 5% x 8% ”. No. TRA-1. Only. ..

The Audio Cyclopediu.” Howard M. Tre-
maine's authoritative reference work. Com-
prehensive coverage of every phase of
Audio. Over 8 years in production — the
most complete reference on the subject.
Gives you accurate explanations of all
phases: basic sound principles, acoustics,
recording, reproduction, audio equipment,
optical film recording, audio test equip-
ment and measurements, installation tech-
niques, latest stereo information. Unique
reference system quickly locates any of
the 3400 topics covered. Invaluable for
the technician, audio engineer and audio-
phile 1270 pages: cloth-bound; 6 x 9”:

1600 illustrations. No. ACT-1.
Only e 51995

“How To Save Time Analyzing and Tracing

TV Circuits. Brand-new edition, completely
revised and up-to-date. A practical guide
to the understanding and use of schematic
diagrams. Covers differences between sche-
matics and sets, functions of various sec-
tions of the TV set, best troubleshooting
approaches and servicing procedures, how
to trace unfamiliar circuits and printed
circuits, etc. Helps improve servicing tech-
niques and speed. Fully illustrated. 5350
160 p.,, 8% x 11”. No. JA-2. Only....

Available from your Sams Distributor

HOWARD W. SAMS & (0., INC.

1720 E. 38th St., Indianapolis 6, Ind.
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FEDER
RETURN

TA

All income, unless specifically
exempted by law, must be reported
cn your Federal income tax return.
This includes income from your
business, salaries or wages, bonuses
and tips, interest and dividends,
rents and royalties, and other
similar items.

At the same time, you are en-
titled to deduct expenses incurred
in the production of this income.
As the operator of a business, you
may make deductions for wages and
salaries, operating expenses, and
the cost of merchandise sold. De-
ductions are also allowed — under
certain limitations — for deprecia-
tion, (wear and tear, exhaustion,
obsolescence) and amortization.

Only the owner of a piece of pro-
perty is entitled to the deduction
for its depreciation. Deductions
are determined by reducing the cost
of the propery by the estimated sal-
vage value at the end of its useful
life. The difference is prorated over
the remaining life of the equipment
in actual use—not necessarily over

its inherent useful life. For ex-
ample:
Estimated useful life of
voltmeter to taxpayer 3 years
Cost of voltmeter
July 1, 1959 $100.00
Estimated salvage value
at time of disposal 25.00

Amount to be depreciated

over 3-year period 75.00
Depreciation per year
1/3 of $75.00 25.00

1959 depreciation deduction

1/2 year 12.50
The cost of oscilloscopes, signal
generators, sweep and marker gen-
erators, tube testers, etc., can be
depreciated in the same manner.
Small hand tools (such as pliers,
screwdrivers, etc.), having a useful
life of less than one year, are not
included in the depreciation sche-
dule, but are charged to supplies.
To decide which shop improve-
ment should be “capitalized and de-

preciated” and which ones should
simply be charged to “‘repairs and
maintenance,” the following rule
may be applied: Any cash outlay
which prolongs the life of an asset
or increases its value is usually
considered a capital expenditure
subject to depreciation. An ex-
ample of this would be the applica-
tion of a new roof on a building
or the installation of a new or re-
built motor in a car or truck. If the
vehicle is used partly for business
and partly for personal use, the op-
erating expense and the deprecia-
tion should be prorated according
to the actual mileage driven for
each purpose. No deduction is al-
lowed for personal use.

The “straight line” method of
computing depreciation is most
commonly used, but other types,
such as declining balance or sum of
the digits may be used to permit
depreciation at a faster rate when
the asset is newer. No set rule for
determining the life of an asset is
available, since the term ‘‘useful
life” depends upon the extent and
severity of usage by the owner.

The Small Business Tax Revision
Act of 1958 provides that a tax-
payer (except a trust) may choose
to take an additional first-year de-
preciation allowance on tangible
personal property, new or used, ac-
quired by purchase after December
31, 1957 and having a useful life
of six years or more.

This additional allowance, a-
mounting to 20% of the cost of
such property, may be obtained
only in the first taxable year for
which a depreciation deduction is
allowable under the Internal Reve-
nue Code. In determining the cost
of property on which the additional
allowance is based, such cost does
not include the trade-in allowance
in a non-taxable exchange; in other
words, the additional allowance is
20% of the “boot” paid. For ex-
ample:
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OF

50TH ANNIVERSARY
PROMOTIONS!

SMALLER

g UB~MINIATURIZED
C-D ALUMINUM-FOIL
ELECTROLYTIC
CAPACITORS

Cornell-Dubilier aims a 30-30 promotion at you for a
big birthday bull’s eye — and hits the mark with
“Electomites”® — the sub-miniature, metal-cased
electrolytic capacitors that are 30%, smaller and 30%,
more reliable than conventional electrolytics. Fabri-
cated from selected highest-purity aluminum foil and
unsurpassed in performance, “Electomite” tubulars
also have a “short”-preventing plastic sleeve which
makes them perfect for those close-fitting coupling,
bypass and filter applications you come across every
day in low-voltage, transistorized and printed circuitry.

MORE RELIABLE

HERE’'S THE PROMOTION:

. Capacitance (mfd.)
Quantity| Type No. Tolerance: —10%, +150% Voltage

NLW 40-3 | 40 3

NLW 10-15 | 10 15

NLW 50-15 50 15

| NLw 100-15° 100 15

ALL 14 for $8.67

This 30-30 promotion is good for 60 days. So get the full story
—and the promotion—from your Cornell-Dubilier Distributor
today! Or write Cornell-Dubilier Electric Corporation, South
Plainfield, New Jersey. Also ask about C-D’s complete, spe-
cial capacitor line for industrial eleetronic maintenance.

é CORNELL-DUBILIER ELECTRIC CORPORATION

} AFFILIATED WiTH FEDERAL PACIFIC ELECTRIC COMPANY
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Newest Soldering Gun

Value on the market!

h . :;1_ MODEL 8100B
\\‘\"*-“:e-;q-. ‘-wr

NEW
DESIGN

for 1960 from

...and
it's
only

Check these advanced features:

¥ New Long:-Life Wellertip-— Utilizes copper for superior
heat transfer, plus iron-plating for rigidity and long life.
Copper conducts heat 5 times faster than steel, permits
operation at lower temperature, prevents damage to com-
ponents. Long reach for easier use in difficult places.

LIST PRICE

|
®

100 watts—single heat

Tip heats instantly when trigger is pulled—no waiting
Prefocused spotlight illuminates work, eliminates shadows
New compact, streamlined design with rugged housing
Perfect balance for greatest soldering accuracy
Guaranteed for 1 year—UL approved

LS Y.

On sale now at your Electronic Parts Distributor
Send for Weller Gun Bulletin

WELLER ELECTRIC con . 601 Stclr-:rj:s';irc;sfing Rd.
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9/1/59 Cost of new

signal generator  $360.00
Trade-in allowance 60.00
“Boot” paid 300.00

Additional depreciation
allowance, 20%
of $300 60.00
The regular depreciation is com-
puted as follows:
Cost or basis of
old generator
Less: Depreciation
allowed or allowable 150.00

$240.00

Unrecovered cost 90.00
Allowed on trade 60.00
Unrecognized loss

on trade 30.00

9/1/59 Cost of new generator
(6 yr. life) $360.00
Add loss above 30.00

Basis for depreciation 390.00
Less: Additional

1st-year

allowance 60.00

Salvage

value 60.00 120.00

Balance subject

to depreciation 270.00
Annual depreciation

(1/6 x $270) 45.00
Depreciation for 1/3

year from 9/1/59

(purchase date)

to 12/31/59 15.00
Additional 1st-year

allowance 60.00
Total depreciation

for 1959 75.00

If the trade-in allowance on the
old generator exceeds the unre-
covered cost, the purchase price of
the new generator must be re-
duced by the non-recognized gain
on the old generator.

There are special rules for the
additional first-year allowance for
partnerships and  corporations;
their decision to take the allow-
ance must be made within the time
prescribed for filing the return for
the taxable year, including exten-
sions of time for filing.

One return in every four has a
mathematical error in it. Check
and double-check all computations.
File your return as early as pos-
sible, and be sure it is properly
signed.
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... the smartest move you can make is to . . .

pick a pak of

F TRANSFORMER |
INPU 262 KC N
MINIATURE

MINIATURE
IF TRANSFORMER
455KC_ INPUT
FOR PRINTED CIRCUIT

Outstanding in all areas...

Available Now From Your

Distributor. Order Yours Today !

) rf. Coll and Translormer Corporation
MERIT PLAZA - HoLLYywooOD, FLORIDA
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The low initial cost of AC-DC
radios puts the technician in a sad
position. He must either repair
them for peanuts, or forego the
work and lose customers. The best
way out of this situation is to de-
velop a technique for expediting
the analysis and repair of these
“poor relations” of the radio fam-
ily. Here is a sequence of tests that
will enable you to dispose of most
small-radio troubles in a minimum
of time.

The very first check should be
for the purpose of revealing wheth-
er or not there is a dead short
across the AC line. An ohmmeter
connected across the power plug
(with the switch turned on) should
read in the vicinity of 200 ohms,
representing the cold resistance of
the tube string. Any lower reading
calls for additional checks before
the set is plugged into the power
line. An infinite reading usually
suggests a burned-out tube, al-
though it could also mean an open
line cord or switch.

Transformerless half-wave power
supplies may be wired in either of
two ways. In some sets, one leg of
the power line is connected direct-
ly to the chassis; in others, this
“low™ side of the power line goes
to a B-minus or common-reference
point which is isolated from chassis
by an RC network (usually con-
sisting of 470K ohms in parallel
with .1 mfd). The former arrange-
ment naturally presents a greater
shock hazard than does the latter,
but both can be dangerous. To
evade this danger, use an isolation
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transformer or else take care to
insert the power plug into the AC
receptacle with the earth-ground
side going to chassis or B minus.
How do you know when the line
plug is correctly polarized? Take
a neon lamp and bridge it from
chassis or B minus to some point
at or near earth ground. (Your bare
hand may be a suitable test point!)
If the lamp glows, reverse the plug.

By the way, be sure to check any
“isolation transformer” for primary-
to-secondary isolation before using
it'! A friend of mine slipped up on
this point. He says the results felt
as if two of his molars were being
pried loose with no anesthetic!

Most troubles in AC-DC radios
stem from defective tubes, par-
ticularly open heaters. Often, you
can fix a set by merely finding the
tube with the open heater and re-
placing it. The quickest check, when
the set is out of the cabinet, is to
apply power, set an AC voltmeter

AR AWE #@l;gchﬂ
5

Fig. 1. Power-supply, filament, and
audio circuits of typical AC-DC radio.

to the 150-volt range, connect one
lead to B minus, and probe the
heater connections of each tube in
turn. An open heater in a tube will
cause the meter pointer to register
full line voltage at one heater con-
nection, but zero at the other.
Tubes with three heater pins, such
as the 3575, 35W4, etc., .can be
assumed to have open heaters if
you measure the full line voltage
at one connection and zero at any
other. Those tubes between a
burned-out one and the B-minus
end of the string, being isolated
from the “hot” side of the AC line,
will appear completely dead.

It’s too bad the set has to be
disassembled to make the above
test, but let’s face it—not much
servicing can be done on today’s
AC-DC sets without taking the
chassis out of the cabinet. I make
exception, of course, to those shops
endowed with a mite-sized lepre-
chaun who, at a word or crack of
the whip, can crawl right inside
the cabinet, locate and remove the
tubes for test, and return them to
their proper sockets to the lilting
refrain of “Whistle While You
Work.” There are not enough of
these little men to go around, so
the rest of us had better forget this
dodge. Plucking two knobs from
the front and unscrewing a few
chassis bolts from underneath is
not too great a price to pay for
ease of procedure.

Next to filament burnout, the
most often encountered fault in
AC-DC sets is a defective power
supply. The B circuits of these
receivers are fairly uniform, gen-
erally following the layout shown
in Fig. 1. In some receivers, the
35W4 is replaced by a selenium or
silicon rectifier, and the pilot light
is omitted; however, this discussion
will concentrate on the more fa-
miliar circuit using a tube. Most of
it will apply as well to sets equip-
ped with semiconductor rectifiers.
Some power supplies incorporate a
small, quarter-watt surge resistor
R1 in series with the plate of the
rectifier. Others do not have this
resistor, and depend only on the
pilot light and its associated por-
tion of the rectifier filament for
surge protection. Some use both
a resistor and a pilot lamp, as in
Fig. 1.
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Typical of the many design features of
CBS dampers is this new anchored
heater-cathode insulator. Actually a
tungsten coil coated with insulating
material, it is mechanically anchored
to prevent any movement that might
lead to heater-cathode shorts. As a
secondary precaution, the coil has
fewer turns to minimize cathode-to-
insulator contact, yet maintain perfect
heater-cathode spacing.

No
more

fireworks
for
me!

(NO MORE DAMPER
ARCING FOR YOU)

“Damper diodes are prone to fireworks. Not me. I’ve been arc-
proofed from heater to cathode to plate . . . and I’'m blast-tested to
insure it. That goes for my whole family of CBS damper tubes. Use
us and relax.”

It’s true. CBS damper diodes have been completely redesigned to
offer you total reliability . . . proved in performance by leading TV
and radio set manufacturers. You, too, can profit more from the total
reliability of CBS tubes. To prove it . . . just replace with CBS.

TOTAL RELIABILITY...
proved in performance

Receiving, industrial
and picture tubes

transistors and diodes
audio components
and phonographs.

CBS ELECTRONICS

Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.
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Whenever a set comes to the
bench with a burned-out or charred
surge resistor, or blown pilot-light
section of the rectifier, stop—look
—and investigate thoroughly be-
fore replacing them! A shorted C1
is the usual culprit in these cases.
Remove the rectifier from its socket
and check this capacitor with an
ohmmeter. A reading of anything
less than infinity is a warning to
change C1. Of course, the short
may lie elsewhere—for example, in
C2 or C3. (A resistance reading
of 20K to 30K ohms across C2 is
normal.) In any event, be sure you

have found the short before replac-
ing the resistor and rectifier.

The pilot light’s brightness is a
good indication of the rectifier’s ef-
ficiency. What we call a weak rec-
tifier generally means one incapable
of passing enough current. In AC-
DC radios, this condition ‘“‘starves”
the pilot light and causes it to burn
less brightly. If a pilot light con-
tinues to burn dimly after a few
minutes of operation, and the set
is performing weakly, the rectifier
is probably in poor condition.

A weak set is often afflicted with
low B-+ voltage. The electrolytic

recti

INTERNATIONAL |

Distributor Sales Division: El Segundo, Calif.

In Stock at Better Dealers Everywhere
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Iy + INT To directly
ace axial lead types,

ITC i! Ten-second
conversion permits plug-in

to existing clip-type sock-

Kit contains all parts.

H! Because it's

hermetically sealed, oper-
ates to 100°C, and sup-
plies full-rated power
under normal convection

fing, with no heat sink.
| N! Because
it's fast to install, reduces

rectifier stock, cuts call-

backs, costs no more.

D-500 | KIT —The silicon radio-TV
kier kit that replaces a drawerful!

! CORPORATION

filter capacitor C2 is a prime sus-
pect in these cases. Hum may, or
may not, be present. If the condi-
tion clears up when a good capaci-
tor is bridged across the suspect,
it is reasonable to assume that C2
should be changed. If the condition
remains the same, the filter capaci-
tor is not necessarily good; it still
may be leaky. A rough check for
this condition can be made by us-
ing a dummy output tube—one of
the same type as used in the set,
with its plate and screen pins re-
moved. Replace the output tube
with the dummy, turn the set on,
and take a reading across C2A, the
first section of the electrolytic can.
Make note of the DC voltage, and
then remove the power without dis-
connecting the meter. If C2A is
leaky, the meter will rapidly re-
turn to zero. A good capacitor, dis-
charging through the high resis-
tance of the meter, will cause the
pointer to return more slowly to
zero. Each section of C2 should be
tested in turn. If one is found faul-
ty, it is best to replace the entire
unit. Experience shows that this is
the best procedure, since good sec-
tions often become fouled up soon
after a defect develops in one.

With DC output normal, but still
no signal coming from the speaker,
two quick checks (not even requir-
ing meters) can pinpoint the faulty
section. It helps to consider the
set as being made up of three sec-
tions: power supply, RF, and audio.
Since the power supply has al-
ready been checked and found OK,
your attention can be focused on
the RF and audio sections. To
check the audio, turn the volume
control to maximum and touch its
“high-side” connection (or the
center arm) with a clip lead or a
finger. A good audio section will re-
spond to this introduction of AC
by a loud hum issuing from the
speaker.

The RF section (antenna, con-
verter, IF, and detector stages) can
be checked by closely watching the
pilot light as the set is tuned
throughout the broadcast band. The
light should grow dimmer when a
strong station is tuned in, and
should be brightest when no station
signal is being received.

The foregoing two checks serve
to draw your attention to the de-



RCA Electronic Instruments

“PREFERRED BY PROFESS/ONALS”

WR-46A VIDEO
DOT/CROSSHATCH
GENERATOR

A “'must' for making color-TV static and dynamic
convergence adjustments in the home or shop.
Derives sync from station-tuned TV set and rein-
serts highly stable video dot, bar or crosshatch
patterns to picture tube grids or video amplifier
grids. $179.50* (conplete with cables, instruc-
tion book).

GENERATORS

WR-61B
COLOR-BAR
GENERATOR

For ctecking overall operation of color-TV receiv-
ers ard a ""‘must” for adjusting and troubleshoot-
ing color phasing and matrixing circuits. Gener-
ates cignals for producing 10 bars of different
colors simultaneousiy. $295.50* (complete with
cables, TV-input adapter, instruction book).

WR-99A CRYSTAL-
CALIBRATED
MARKER GENERATOR

To supply a fundamental frequency rf carrier of
crystal accuracy for aligning and troubleshooting
color, black-and-white TV, FM receivers and other
electronic equipment operating in 19 Mc to 260
Mc range. $242.50* (complete with output cable,
two phone tips, instruction book).

WR-498B
SIGNAL
GENERATOR

For alignment and signal tracing of AM/FM re-.
ceivers, low-frequency signal tracing and align-
ment of TV vf/if amplifiers. Six ranges—85 Kc to
30 Mc. Internal 400 cps modulation. Low rf sig-
nal leakage! DC blocking capacitors at rf and af
output terminals prevent damage to instrument
or external circuits. $79.50* (complete with
shielded cable for rf and af output, instruction

SCOPES

5 W0-91A
5-INCH, COLOR-TV
0SCILLOSCOPE

High-performance, wide-
b ) band oscilloscope ideally
RPN ) #  suitedforcolor-TV, black-
IR T and-white TV, and other
- electronic applications.
Dual bandwidth (4.5 Mc, 0.053 volts rms/in.), (1.5
Mc, 0.018 volts rms/in.). Internal calibrating volt-
age and calibrated graph screen. Includes special
direct/low cap shielded probe and cable. $239.50*
gncludes ground cable, insulator clip, instruction
00k).

WR-69A
TELEVISION/FM
SWEEP GENERATOR

For visual alignment and

troubleshooting of TV
i, if /uf circuits and other electronic equipment.
IF/vid20 frequency ranges 50 Kc to 50 Mc, TV
channels 2 to 13, plus FM range—88-108 Mc.
Sweep width 0-12 Mc or more. Output level-0.1
volt or more. Attenuation ratio 60 db or more
below maximum output. $295.00* (including all
cables instruction book).

WR-70A
RF/IF/VF
MARKER ADDER

To be used with WR-69A, WR-99A or similar elec-
tronic equipment. Eliminates waveform distortion
due to overloading receiver during visual align-
ment techniques by adding markers after the rf
signal is demodulated. $74.50" (complete with
cables, instruction book).

METERS and TUBE TESTERS

WV-98A SENIOR
VOLTOHMYST®

For making accurate ac
and dc voltage measure-
ments as well as measuring resistances from 0 to
1,000 megohms. Measures peak-to-peak values of
comple« waveforms. Ruggedized, die-cast alumi-
num case. Large, easy-to-read 6%z-inch meter! A
fine VTVM for electronic technicians and engi-
neers! Includes special dc/ac—ohms shielded
probe znd cable. $79.50* (complete with ground
lead, alligator clip, instruction booklet).

NEW! WV-77E
VOLTOHMYST®

To measure AC and DC
voltages, 0 to 1,500 volts;
resistances from 0.2 to
1,000 ohms. Famous RCA
VoltOhmyst quality at a
low price! Separate
scales, 12 volts rms and
4 volts peak-to-peak,
for accuracy in low ac measurements. Fuse-pro-
tected ohms-divider network. Complete with ultra-
slim probes, long flexible leads, only $49.95.*
(Easy-to-assemble kit, WV-77E(K), only $29.95%).

N -1" NEW! W0-33A
. ¢ SUPER-PORTABLE
" . } | 0SCILLOSCOPE
2 - | A fow- t all-
e L ¢ E i schog‘év ycoouslca% caprl:;pgnsyei
P e— 14 -
0‘: ) f rdee;_l f(?p iyn-th%O-uhnor;e
vq . v servicing of black-and-
] white and color TV, au-

dio and ultrasonic equip-
ment. High gain and wide bandwidth to handle
the tough jobs! Rugged and compact—scaled 3%
graph screen. Only $129.95,* complete with low-
cap direct input probe, cable, power cord and
cord carrying brackets. (As an easy-to-assemble
kit, WO-33A(K), only $79.95%).

There's an RCA test instrument to help you
do every job better, and easier—and to
save you valuable time. Plus a complete
line of test accessories: video multimark-
ers, TV isotaps and bias supplies, probes
and cables. See your Authorized RCA Elec-
tronic Instrument Distributor for complete

information. *User Price (Optional)

NEW! WV-38A
VOLT-0HM-
MILLIAMMETER

To measure AC or DC
voltages,0to 5,000 volts;
resistances 0 to 20 meg-
ohms; DC current 0 to 10
amps; power —10 to 450
dbm. Exclusive special
ranges for transistor
servicing: 1 volt, 250 mv
~50 pa and 1 ma full scale. Fuse-protected ohms
divider network. Polarity reversing switch. Big
meter (5V2"). Buy of a lifetime at $43.95.* (Easy
to assermble kit, WV-38A(K), only $29.95%),

®

Electron Tube Division

R T

WT-110A
AUTOMATIC
ELECTRON
TUBE TESTER

Especially cesigned for TV and general electron-
tube service testing through automatic punched-
card selection of correct test conditions on wide
variety of tubes. Checks vacuum-tube rectifiers
under high-current conditions. $199.50* (com-
plete with 263 punched cards, 24 blank cards,
card punch, instruction book).

RADIO CORPORATION OF AMERICA

Harrison, N. J.

) | ;
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NEWEST
BEST BUYS FROM

®

e [ |
If |

at full load
iSﬂMy

0 005%

(L
with new
Model 1020
POWER &

BIAS SUPPLY
(Pat. Pend.)

FOR

TRANSISTORIZED EQUIPMENT
Wired $27.95 Kit $19.95

o Checks All transistor radios.

o includes power transformer, full-wave silicon
diode rectifier circuit, electrolytic capacitor in-
put filter fotlowed by a two-power transistor
2-2N256) cascaded filter circuit providing ex-
raordinary ripple rejection.

o output voltage: 0-30 VDC continuously variable,
monitored by dual-range voltmeter (0-6, 0-30
voC).

« continuous output current capacity: 150 ma
@ 0-12 V; 200 ma @ 12-24 V; 300 ma @
24-30 V.

e 0.5A fuse protects against short circuit.

e comparable in purity of output and in voltage
& current capacity to transistorized supplies
selling for several hundred dollars.

» ideal for laboratory, development & service
work on transistors & transistorized equipment.

o rugged grey wrinkle steel case 5”7 x 4”7 x 51%”.

SERIES/PARALLEL
R-C COMBINATION =
BOX #1140
Wired $19.95
Kit $13.95

Exclusive with
EICO—1350 possi-
ble combinations!
Switching facili-
ties permit selec-
tion of any resist-
ance or capacitance alone, or 1350 combinations
of same in series or parallel, Standard EIA resist-
ance values (IW) from 15 ohms to 10 megs in dec-
ade multiples of 15, 22, 33, 47, 68, 100; standard
EIA capacitance values (most GOOV) from 0.0001
to 0.22 mfd. All 10% accuracy. Open & short cir-
cuit poSitions provided. Convement jack- top bind-
ing posts. Compact: 6%” h, 5%2” w, 234" d.

FAST

TUBE & CRT
FILAMENT
TESTER #612
Wired $5.95
Kit $3.95

Includes batteries

Fast filament checking of series string & all other
TV & radio tubes (9-pin, octal, loctal, 7-pin); 14.
pin, 12-pin, 8-pin CRTs; bayonet & screw-type pilot
lamps; cartridge fuses, Just plug tube into tester
socket, observe indicator lamp—no fiddling with
controls or switches, Self-powered for convenience
& safety. 7-pin & 9-pin miniature tube pin straight-
eners provided. Compact: 6Ya” h, 334” w, 2” d.

Compare these best buys at your neighborhood
EICO distributor. For free catalog on 65
models of EICO test instruments. hi-fi &
ham gear, write o Dept. PF-3

Add 5% in West.

7« Electronic Instrument Co., ine.
EIEH 33-00 Marthern Eunlrufd-

Loang Island City 1, N. Y.

52 PF REPORTER/March, 1960

fective section. In those sets not
employing a pilot light, you will
have to rely on the audio check and
a little shrewd thinking to spot the
faulty section. It helps to remember
that the RF and audio sections of
a set rarely conk out at the same
time, provided the power supply is
functioning as it should. So, it is
safe to assume that the RF is at
fault when the audio is normal, and
vice versa.

Finding the faulty stage within
the faulty section is another mat-
ter. Signal tracing is a good proce-
dure for the audio section. This can
be performed with an AC meter of
fair sensitivity (5000 ohms per
volt or better). Unless the instru-
ment has a built-in isolation ca-
pacitor in series with one lead, in-
stall an external capacitor — pre-
ferably .1 mfd at 600 volts.

With the meter set to its lowest
AC scale, apply the probe to the
plate of the first audio tube. Tune
the set to a strong local station,
and watch for the meter pointer to
move in unison with audio modula-
tion. This response will be noted if
all circuits leading up to the audio
stage are OK. If not, find out why
not. First try replacing the tube;
then move the test lead from the
plate of the first audio amplifier to
the grid of the output tube. The
same fluctuating meter response
should be noted here. If the re-
sponse is weaker, change the coup-
ling capacitor. Before moving to
the plate of the output tube, be sure
to change the range of the meter
to accommodate the higher audio
voltages expected. The 60-volt
range should be sufficiently high.
A hefty signal at the plate of the
output tube, but no output from
the speaker, indicates an open cir-
cuit in either the secondary wind-
ing of the output transformer or
the voice coil of the speaker. This
is a frequent fault in small sets.

If the preliminary checks sug-
gest that the fault is somewhere
ahead of the volume control, a
continuity check of the antenna
comes next; then you should check
the converter. See if you can ob-
tain a negative DC reading at the
oscillator grid; this will tell you if
the oscillator is functioning. A
changing negative DC-voltage read-

ing at the signal-input grid, as the
set is tuned through the band, will
tell you that the AVC circuit is
also functioning.

If caught without a VTVM—say,
during an “on-the-spot” repair in
the home—you can still check the
oscillator with a less sensitive
meter. Setting a VOM to the 150-
volt DC range, touch the probe to
the anode of the oscillator (pin 6
in a 12BE6) and watch the meter
while you short across the oscillator
coil with a clip lead or screwdriver.
If the voltage dips slightly, this in-
dicates that the bias on the tube
has been reduced—in other words,
the tube was oscillating. AVC ac-
tion can be identified with the same
meter. Monitor the plate voltage of
the IF tube as the set is tuned
through its range. It should tend
to dip between stations, and rise
on strong stations. If the converter
or IF tube is weak, you may not
find a clear-cut indication of AVC
action.

Another common problem in
small radios is distorted or mushy
output. The cause is normally a
gassy output tube or leaky coupling
capacitor (C4 in Fig. 1). A quick
way to determine which component
is causing the trouble is to measure
the DC voltage at the grid of the
output stage. If there is a positive
reading, one of the above two
components is almost certainly to
blame. Leaving the meter con-
nected to the grid, momentarily
short the plate of the audio am-
plifier (V3) to B minus. (B4 is
protected by the high value of the
plate load resistor while making
this test.) If the grid voltage drops
to zero, the capacitor is bad; if
it remains slightly positive, the tube
is bad.

Once in a while, you can expect
to run across an unusual case which
will try your patience and chal-
lenge your ingenuity — in other
words, youwll get your share of
“dogs.” But you can expect a lot
more of the ordinary, run-of-the-
mill cases which, if efficiently
handled, will keep the cash register
from getting rusty. An uncounted
number of small radios are lying
around waiting for hospitalization.
Someone is going to make a buck
fixing them. I hope it is you. A



GET THAT SYLVANIA SIGN UP TODAY/

ARTHUR GODFREY I3
SELLING YOU!

Now sponsored by Sylvania Silver Screen 85 picture tubes,
Arthur Godfrey is selling America on you — the independent
TV service dealer!

He’s telling millions —on the CBS Radio network —
coast-to-coast — that you are the man to see for the finest TV
service. Millions more are reading about you in

The Saturday Evening Post. When Arthur Godfrey tells
folks to “look for the Sylvania decal in the window of your
local independent TV service dealer’s shop,” make sure
you're with it.

See your Sylvania distributor for Sylvania Silver Screen 85
picture tubes and Sylvania quality receiving tubes.

Get your display kit of window streamers and posters.

Get that sign up today!

Electronic Tubes Division, Sylvania Electric Products Inc.,
1740 Broadway, N. Y. 19, N. Y.

SYLVANIA
SILVER SCREEN 85

4 WAYS BETTER .. S’/ZVA”M
Shaer focus "Gy SCREEN

*Clearer picture

5 /4
*Greater contrast i g 5

*More light output "q,

See your local paper for time and station

S
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NOW THERE ARE

JACKSON

DYNAMIC® TUBE
TESTERS

DYNAMIC

OUTPUT
658

Checks receiving tubes, voltage regulators, eye
tubes. Shows heater continuity without warm-
up. Reads heater current. Provides both shorts
test and grid leakage test. Has 231 heater
voltage combinations. An outstanding profes-
sional tube tester. $189.95

NEW
Low
COST
DYNAMIC
598

Provides convenient lever switching and time-
proved Jackson Dynamic test principle. Has
variable plate voltage and load controls. Shorts
test has variable sensitivity to 2 megohms.
Convenient roll chart and grouped tube socket
sub-assembly. $89.95

WORLD
FAMOUS
DYNAMIC

648R

Features super-rapid sequence switching. The
set-up time is less than the warm-up time of
the tube. Twenty-three separate heater volt-
ages. Line voltage control indicates actual line
voltage. Famous for dependability the world
over, . $129.95

e e s T

POWER CHART ACCESSORY

Here's a new addition! The Jackson Power Roll
Chart—available in all three tube testers for
those who require the extra. Roll the chart from
one end to the other in less than 25 seconds
with the touch of a finger. $20.00 net

SEE YOUR DISTRIBUTOR OR WRITE FOR LITERATURE.

THE JACKSON
ELECTRICAL
INSTRUMENT

COMPANY

16-18 SOUTH PATTERSON BLVD.
DAYTON 2, OHIO
In Canada: The Canadian Marconi Company
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Stand-Off Eye is Good Grommet

Need a feed-through grommet for
a cable or group of wires? If you
don’t seem to have one large
enough on hand, borrow the “‘eye”
insulator from an antenna lead
stand-off and try it for size. No
doubt it will do the trick.

Extra Uses for Heat Lamp

Most radio-TV shops have at
least one heat lamp for finding
thermal intermittents. Such a lamp
is also handy for several other pur-
poses. For example, you can always
use it to “put the heat” on slow-
drying touch-up jobs (go easy —
paint and varnish blister easily).
Or you might use it to quickly dry
out a “steamy” TV that has just
been brought in from the cold out-
doors. (That moisture collection
starts corona jumping in every di-
rection!) You’'ll discover other uses,
too.

o

L

Bench Clamp for Flashlight

One of those clamps like the kind
photographers use on floodlights
also comes in handy as a flashlight
holder. By fastening the flashlight
as shown, and clamping it to the
edge of the bench, you can angle
the beam anywhere you need it for
soldering or testing.

Guard for Speaker Cone

To prevent an unmounted speak-
er’s cone from being punctured by
other parts and tools, cut a guard
from cardboard and fasten it over
the cone with the mounting screws.
This keeps the speaker mounting
screws from being misplaced, too.

Use for Crutch Tip

A heavy crutch tip placed over an
electrolytic of an auto radio keeps
tubes and other parts from resting
on the bench. Forced over the
handle of a screwdriver, it can be
used to tap vibrators or other inter-
mittent parts.

-

Washer Locks Pencil Tip

To keep the screw-on tip of a
pencil soldering iron from working
loose, remove the tip, drop on a
lockwasher and screw the tip back
in place. This eliminates the annoy-
ance of having to dig out a pair of
pliers to tighten up the hot tip
every time you use the iron.



Buss and Fusetron Fuses

.. . help you safequard your reputation
for Service and Reliability!

Undoubtedly, you take pride in the
good name your business has estab-
lished for sales and service . . . and
try to avoid handling any products
that could result in customer dissatis-
faction . . . which in turn can affect
your sales curve.

That’s why it doesn’t pay to gamble
with fuses that could be faulty and
create trouble for you and your cus-
tomers — either by failing to protect
and causing useless damage to equip-
ment, or by blowing needlessly and
causing unnecessary shutdowns.

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

With BUSS and FUSETRON fuses
safe, dependable electrical protection
is assured. Before one of these fuses
ever leaves our plant, it is electronically
tested to make sure it is right in every
way . . . to make sure it will protect,
not blow needlessly.

When you sell or install BUSS or
FUSETRON fuses, you can forget
about customer complaints and costly
call-backs. You are sure too, that you
provide your customers with the finest
electrical protection possible which, in
turn, helps protect your reputation for
service and reliability.

BUSS mokes a complete line of fuses for home, farm, commercial,
electronic, electrical, automotive and industrial use.

To meet all fuse requirements,
there’s a complete line of BUSS and
FUSETRON fuses in all sizes and
types . . . plus a companion line of fuse
clips, blocks and holders.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders, write for BUSS bul-
letin SFB.

BUSSMANN MFG. DIVISION,
MtcGrow-Edison Co.

University at leflersen, St. Louis 7, Mo.

FUSETRONN Gy

ZLECTRICAL PROTEL TI0 Iﬂ m




SUREST DISTANCE BETWEEN ANY 2 POINTS

RCA “PREMIUM” TUBES

Protect your essential radio communications with the tested reliability of RC\
“Premium™ Tubes. Designed to give you the utmost in dependable service.
these premium-quality tubes can pay for themselves many times in added
hours of uninterrupted communications...and they're available locally through
your RCA Industrial Tube Distributor.

RCA "Premium” Tubes are subjected to a continuous and exhaustive testing
program. and rigorous quality control in the selection of materials and parts
is maintained. The net result to you is a line of quality tubes of exceptional
performance and reliability.

Your RCA Industrial Tube Distributor is headquarters for a complete line
of RCA “Premium” Tubes as well as all other RCA tubes for fixed and mobile
communications equipment. Get the full “Premium” Tube story from him
today—and call him for all your replacement tube needs. He’ll give you fast.
complete service,

RADIO CORPORATION OF AMERICA

& Electron Tube Division Harrison, N. ).
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Solder.'ing ‘“Eye-Opener’

1

If you have a tough time cleaning
lug eyes of solder to insert a
wire, why not give your iron an
“eye-opener”’? Take a 3%2” piece
of wire clothes-hanger and make a
round loop in one end to fit over
the neck of the heating element for
your pencil iron. Then file the other
end to a point, slip the opener over
the element, and screw the element
back into the handle. Now you can
heat the solder-clogged eye and in-
sert the opener before the solder
hardens—all with one hand.

Hanger for Soldering Pencil

Ever wish there were some way
you could hang up your pencil iron
when it isn’t in use? Just put some
plastic wood into the end of the
barrel and insert a cup hook as
shown before the composition filler
hardens. This is much better than
hanging the pencil up by its electric
cord—a practice followed by some
unthoughtful technicians.

Stand-Off As Guy-Wire Anchor

Lacking a guy-wire antenna an-
chor? "A stand-off of the screw-in
variety with the insulator removed
makes a good substitute. Just screw
the standoff in as you would a regu-
lar anchor ond attach the guy wire
securely. This is much better than
using nails or some other fastener
that might pull out easily.



Make Money on
Printed Circuif Repairs

...it's easier than you think with the new

DE-SOLDERING TIPLETS-

You pocket more profit on printed circuit repair jobs
with these exclusive interchangeable Ungar De-
Soldering Tiplets. Specially shaped to remove 9
out of 10 components! No more improvising with
make-shift tools!

Repairs are easier, safer and 70% faster because
each tiplet is designed to apply just the right
amount of heat simultaneously to all soldered
contacts without heat radiation damage. No
more de-lamination problems! No more ruined
printed boards!

Tiplets shown at left are available individually ...
List Price 75¢ each,or...

Special Introductory Kit

Lifetime Metal Case contains #776
Handle, Super Hi-Hezt Unit, #857
Siotted Tiplet, 3 cup Tiplets and
#858 Bar Tiplet. ....... List $7.95

Order from your
Electronic Parts Distributor now!

Ungar Electric Tools, Inc.

4101 Redwood Ave., Los Angeles 66, Calif.
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