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Raytheon's pioneering in the research, de-
velopment and production of Transistors has re-
sulted in many important “firsts” — firsts that give
Raytheon an unchallenged lead in the field.

Here are some of these firsts:

FIRST in commercial production. Raytheon was the first company
to commercially produce and sell junction transistors. These first transis-
tors set high performance standards as they revolutionized the hearing
aid industry.

FIRST in RF Transistors. Raytheon scored another important first
by leading the way in RF Transistors, too. The first commercially pro-
duced RF Transistors — Raytheons — are revolutionizing the portable
radio industry, and are being used in computers and communication
equipment. Many major manufacturers of portable radios use these
Raytheon RF Transistors and all “hybrid'’ portables use either Raytheon
Transistors, Raytheon Subminiature Tubes or @ combination of both.

FIRST in PNP Silicon Transistors. Raytheon alone makes a line
of PNP Silicon Transistors that fills the need for transistors that will op-
erate at high temperatures.

FIRST Major Manufacturer to Break the Doliar Barrier. A
most important first to you — Raytheon is the first major supplier to
achieve such high production and product acceptance of their transis-
tors that one of the line could be priced at less than a dollar —
Raytheon quality transistors range in price from 99¢,

At Raytheon more than 100 engineers and scientists, plus nearly 1400
other employees are devoted to a single task — the design, develop-
ment and production of the finest and best in transistors and diodes. To
help them work more efficiently, and to meet increasing production
schedules Raytheon recently added facilities totaling three acres of
engineering and manufacturing space to its Semiconductor Division.

Raytheon Tube Distributors from coast to coast stock and recommend
Raytheon Transistors.

RAYTHEON TRANSISTORS

more in use than all other makes comb./ned

Newton, Mass. + Chicago, Ill. -

Raytheon makes all these:

of finest TV and Radio Tubes ié

transistors...

juiL
/ ACTUAL SIZE

/

RAYTHEON MANUFACTURING COMPANY
Receiving and Cathode Ray Tube Operations

Atlanta, Ga. » Los Angzles, Calif.
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Thes huge plont (3 acre- of
ficor space} has just b2en
acded to Roytheon's Semi-
conductor Division — to
he p meet the ever increas-
ing demands for Raytheon
Transistors.

Receiving and Picture Tubes, Relioble Subminiature and Miniafure Tubes
Semiconductor Diodes and Transistors, Mucleanic Tubes, Microwave Tubes.
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Sl %% Crets for CBS tubes. And not just once in
y e L 2y awhile.
vC{?( Tl 77284 A Every day more and more women
%% ‘@ . are requesting CBS tubes. We hear
Vol g stories like Mrs. Svensson’s ofien.

It all adds up to these important
facts. You build good will . . . cut call-
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install CBS tubes . . . the tubes with
the Good Housekeeping Guaranty Seal.

Is your caddy well stocked with CBS tubes?
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Reminiscing—and Looking Ahead

In 1929, when 1 was selling advertising for
“Radio Engineering” (then the “top” magazine
in the field), McGraw-HIl announced they
would launch a competitive publication to be
named “Electronics.” McGraw-Hill said that
“Electronics” would cover “all kinds and types
of equipment actuated by elecrronic tubes, even
radios.” In those days the stafl of “Radio Engi-
neering” considered our contemporary presump-
tuous for implying that the then booming radio
broadcasting and receiver business would event-
ually be but a small segment of the overall, but
then nebulous, electronics fielc. Time has prov-
en that we, not McGraw-Hill, were wrong. To-
day the radio-TV manufacturing business, even
if you add to it all the money spent by commer-
cial sponsors for radio broadcasting and tele-
casting, is lower in dollar volume per annum
than just one phase of electronics manufacturing
and servicing, to wit; the military guided mis-
sile program. Believe it or not, one West Coast
manufacturer has its own service department
wherein 17 technicians are employed full time
solely on the job of calibrating the firm’s test
equipment. Scores of other servicemen working
in that plant use the test equipment to service
the electronically controlled machinery. Not all
electronic service departments are as large as
the one cited, but this serves to prove the point.

But today, mellowed by over a quarter century
of experience, [ am inclined to believe that the
servicing of installed electronic and commercial
communications equipment is a very important
business just as is the servicing of home and
auto radios and TV sets. Thousands of radio-
TV servicemen, although presently engaged
solely in servicing radios and/or TV sets concur,
and it was due to their recommendation that we
have broadened the editorial scope of “Service
Dealer” to include “Electronic Servicing.”

We reiterate what has been said previously as
a word of caution. Today the law stipulates that
radioTV  servicemen cannot service certain
equipments such as 2-way and ship-to-shore
radio transceivers unless they hold an FCC
issued radio-telephone ticket. These tickets, or
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licenses, issued free by FCC to those who qual-
ify, are Ist, 2nd and 3rd class, and the type of
industrial communications servicing one intends
to do determines which class ticket must be
held. We'll haie articles on this subject, with
compete explanations, in future issues.

Welcome Aboard!

Two new editors’ names appear on the mast-
head of this issue. Elbert Robberson, now our
Marine Communications Editor, has for over
25 years been recognized as the authority in his
field. His articles in “Yachting” on marine com-
munications equipments are considered as
“classics” by boat owners. We promise this: the
articles Mr. Robberson writes for SERVICE
DEALER and ELECTRONIC SERVICING
will, over a period of time, cover cvery facet of
marine communications and electronic device
selling and servicing and will prove interesting
to every serviceman who reads them, regardless
of whether or not the serviceman does boat radio
or boat electronic equipment servicing.

Likewise plaudits to Mr. Lawrence Fielding,
our new Hi-Fi and PA Editor. He has been
in radio for 15 years and for the past 10 years
has been “top brass” with one of the foremost
audio equipment manufacturers. He knows all
phases of Hi-Fi and PA design and selling, both
from the manufacturer’s view as well as from
the seller’s. Thus, Mr. Fielding’s department in
SERVICE DEALER and ELECTRONIC
SERVICING will not be premised on wishful
thinking. Instead it will cover practical and
proven successful aspects in an effort 1o get
“their share” of Hi-Fi or PA business for those
servicemen who, heretofore, have becn on the
“outside looking in.”

N.Y. State Survey

A Governor’s committee is at present engaged
in evaluating the TV service situation in New
York State with a view to possible legislation to
correct any of the evils that may exist. Wherever
the fault may lie, we hope they will come up
with the answer.

[Continued on next page ]
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Makers of a complete line of
fuses for home, farm, commercial,
electronic, automotive and
industrial use.

BUSS FUSES

A complete line to meet
all your fuse requirements . . .

You’ll find the type and size fuse you need, quickly and easily, by
turning to BUSS. The complete BUSS fuse line includes: standard,
dual-element (slow blowing), renewable and one-time types — in
sizes from 1/500 amp. up . .. plus a companion line of fuse clips,
blocks and holders.

BUSS fuses are dependable and ‘‘trouble-free”

To assure you of top quality and proper operation under all service
conditions — BUSS fuses are electronically tested. A sensitive device
automatically rejects any fuse not correctly calibrated, properly
constructed and right in all physical dimensions.

That’s why BUSS fuses give you protection against costly trouble.
They help reduce unnecessary repairs and replacements by safe-
guarding users’ equipment when there is trouble on the circuit. And
BUSS fuses help you avoid costly and time wasting callbacks by
eliminating needless blows.

But most important, by helping you avoid ‘‘kicks” and complaints
— BUSS fuses are helping guard you against loss of your most
valuable business asset — customer good will.

For more information on BUSS and
FUSETRON small dimension fuses
and fuseholders, write for bulletin SFB.

BUSSMANN MFG. co. m (Div. of McGraw Electric Co.)

TRUSTWORTHY NAMES IN

ELECTRICAL PROTECTION

UNIVERSITY AT JEFFERSON, W ST. LOUIS 7, MO.
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Rider Spoke in April

You'll recall I said, when we recently
arranged with John F. Rider to have
his “Rider Speaks” page run as a regu-
lar feature, it was mutually agreed that
he would be allowed to select his own
subjects and present his views carte
blanche. Because I was traveling around
the country these past months, it was
not until the April issue came off the
press that I knew what subject matter
had been covered in it by Mr. Rider.
Now, having read it, I heartily concur
with his views. Further, I urge all read-
ers of this journal to re-read Mr. Rider’s
April page for it contains a wealth of
sound reasoning and the reader’s future
can be affected by his subtle prognosti-
cation.

Starting A New Era

This issue starts us on our 17th year
as a radio-TV serviceman’s technical
publication. The new title and format
of the magaizne may startle you. In
view of this, we welcome your com-
ments, suggestions and criticisms, so
send ’em in! We want you to believe
that we consider you as a part of our
staff just as we consider ourselves as
being a part of your enterprise.

Random Notes

The other day a serviceman sent us
his subscription order and this particu-
lar one caused a mild furor in the cir-
culation department. The order was on
a subscription order form which ap-
peared only in our May and June 1940
issues. Took the fellow quite a while
to decide about subscribing! On the
other hand, it’s gratifying to know that
there are servicemen who have kept
their copies of Service Dealer for 16
years.

New York City saloon-owners are
currently being told in newspaper ad-
vertisements  specifically directed to
them by a local TV discount house that
it will rent them a Color TV receiver
for $1.00 a day. That part of the adver-
tisement does not cause us alarm, but
one other part does. I refer to the para-
graph which reads: “It is cheaper to
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Philco breaks
National Campaign
to replace “Tired”
Picture Tubes
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Millions of TV Set owners get the call to action —to

phone you immediately for a new picture tube

TV Guide, Saturday Evening Post, news-
papers and TV commercials are ready to
break the big replacement story and sell the
Philco Star Bright 20/20 Aluminized Pic-
ture Tube for you. Be sure to have stock on
hand when your phone starts ringing. Then
you’ll be ready to move into the homes of
television owners and cash in on the greatest

f . . . . .

e of your T campaign of its kind ever to hit the public.
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Invest in your future in Color TV Service and equip your shop FREE during the fabulous

PHILCO SHARE
AND PROFIT

Dividend Opportunity
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That’s right, you can earn FREE color and B/W Test Equipment
and Parts and Accessories by concentrating your radio and TV
parts on Philco. With each purchase you get SHARE and PROFIT
stamps, redeemable for the dividends of your choice at your Philco
Distributor. They build EXTRA 100% PROFITS because they cost
you nothing. See your Philco Distributor now for full details,



Now, an Exclusive Double Edged Selling Tool...

Bond plus Womonty

Model 7100

Sharen Kay Ritchie
Miss America 1956

ON EVERY

ILCO.
Star Bright
20/20

Yes, Philco gives you a double-edged selling
exclusive to boost your replacement tube business. In
addition to the one year warranty, the Philco Star

SUPER ALUMINIZED! CLEAREST, Bright 20/20 Aluminized Picture Tube is BONDED
MOST LIFELIKE PICTURE POSSIBLE to have all new picture making components. This
bond protects your customers against counterfeit

Regardless of the make or model of 2 TV set, a Philco tubes and assures a picture tube that's built to the same
Star Bright 20/20 Aluminized Picture Tube gives your rigid standards as those in original TV receiving equip-
customers a clearer, brighter, more lifelike picture ment. The Philco Star Bright 20/20 is the only pic-
than ever before .. . and builds confidence in you. ture tube made that is backed by such a bond.

PHILCO CORPORATICN

ACCESSORY DIVISION PHILADELPHIA 34, PA.

It's new . . . highly efficient . . . designed
to provide the widest possible variety of
functions in the minimum amount of
space. PHILCO MODEL 7100 is used to

Philco puts you in the color service business with this one compact instrument

PHILCO Universal
COLOR BAR and DOT BAR Generator

completely trouble-shoot circuits associ-
ated with color reproduction and make
accurate convergence adjustments in any
color television receiver on the market.

rent a Color TV set rather than buy
one.” We believe that Service Dealers
should rent radios and TV sets (just as
they should rent PA outfits). A profit
can be made on such rental transactions
and frequently sales result from rentals.
But to tell prospective Color TV set
buyers in high-pressure advertising
that they should NOT buy an item be-
cause it will cost less if rented, in our
opinion, is negative and very low-
strata merchandising. It creates a doubt
as to the product’s merit and value.
Many millions of dollars have been in-
vested in Color TV development. To
have this huge investment jeopardized
—to have derogatory and snide asper-
sions cast on Color TV by a “price
butcher” of this discount house’s ilk,
is in our opinion untenable. Were we
the sales manager for a Color TV set
manufacturer we would refuse to sell
our merchandise to such a discount
house because it has proven to be a
mere opportunist, not a sound mer-
chandiser.

Refuse No Jobs

Many servicemen have declined serv-
ice jobs on Geiger Counters, photo-
flashers and other electronic devices be-
cause, not having had any experience
with them, or a source from which to
obtain technical guidance, they be-
lieved it wiser not to “get involved.” To
prevent the bypassing of such profitable
jobs SERVICE DEALER and ELEC-
TRONIC SERVICING recently pub-
lished articles on servicing Geiger
Counters and radiation detectors. We
now have in preparation articles on
servicing electronic photo-flash units as
well as a myriad of other electronic de-
vices. The techniques, schematics and
pertinent facts required by a radio-TV
scrviceman to enable him to do this
type of extra-curricular work have nev-
er before been published by any serv-
lceman’s magazine.

If, in future, you are ever offered a
service job on any type of electronic
device about which you are not already
familiar, don’t decline the job! Accept
it and communicate with our Answer
Man at once. He will get to you imme-
diately the information you need. There
is no charge for such reader service.
It’s our policy to help you do every
possible or potential job in every phase
of electronic equipment servicing.



for Catalogs
616 and 617

b
s

MOCLCEL 617
3” OSCILLOSCOPE

The most for your scope
dollar. Flat-face CRT
gives edge-to-edge
accuracy . . . laboratory
precision plus field
ruggedness. And at your
electronic jobber, it’s
just. .. $269.50.

MAIL,

please, —

FOR COLOR TEST!

There’s just one waf to test

the new color TV sets...
WITH NTSC COLOR PATTERN.
That’s what Hycon’s Model _

616 Color Bar/Dot Genera-
tor offers...all standard
colors, sequences and pat-
terns easily selected and
graphically shown in actual

color right on the control
panel. For color TV, get

ready...GET HYCON!

. i

“Where Accuracy Counts”

COPL ELEcTRONICS, INC.

A Subsidiery of Hycon Mfg. Company

321 SOUTH ARROYO PARKWAY
PASADENA, CALIFORNIA

HYCON ELECTRONICS, INC. Dept. W
P.O. Box 749 Pasadeng, California

Please send me the new model 616 and 617 catalogs.

Address
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rRoM where we sit, and judging

from what we have picked up
here and there, the hi-fi component
manufacturers might well give some
consideration to making a few
changes in the design of the com-
ponents they produce.

There is a need for some form of
standardization among the compo-
nents offered to the hi-fi enthusiast.
As far as the service technician is
conc¢erned, his services will be needed
whether or not standardization ever
becomes a reality, but the electronic
parts distributor or the sound equip-
ment distributor who deals in high-
fidelity components is very much
concerned with the continued sale of
the elements that make up the sys-
tem, from the tuner or turntable to
the speaker. He is also concerned
with any possible sales volume.

The problem seems to be the devel-
opment of a mental block on the part
of the individual interested in assem-
bling and installing a hi-fi system.
He believes there are undue difficul-
ties involved; that the costs are higher
than they should be; that once such
a system 1s assembled it is forever
“frozen” to the components initially
selected; that any change in the
system 1s tantamount to forming a
new system; that acquiring “furni-
ture” to house the equipment is a
detailed, tiring affair; that finding
people to make the installation is
difhcult. In substance, some people
are becoming frightened by the com-

plexities they conjure up in their
minds, and slowly but surely are be-
coming discouraged from buying
components.

We are fully mindful of the fact
that a variety in hi-A components is
necessary to sales because the dif-
ferent likes of different people must
be satisfied. We are mindful of the
fact that manufacturers of these units
cannot make identical components
with similar performance character-
istics.  Such thoughts are farthest
from our mind, but at the same time
we feel that more attention can be
paid by the manufacturer to those
simple factors which might make the
selection, assembly and installation
of a hi-fi system easier, if they desire
to increase sales, let alone maintain
the sales level.

In line with the above, we think
that a form of standardization in the
physical dimensions of many units
of like function (even if unlike in
performance) is required. (This does
not include the speaker, of course.)
We think that removing as many of
the variables as possible, involved in
the housings of components in furni-
ture would be conducive to more
sales. We realize that furniture can-
not be standardized. but even if the
outside appearance of a cabinet is
subject to variables in order to con-
form with the decor of a room, the
inside space for the components of a
system might well become standard.

What forms can this standardiza-
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tion take? Consider, for example, the
problem of interconnection between
components. The types of connectors
used should be alike. If the design of
two systems is such as to afford two
outputs, the two output connectors
should be alike; if the output sys-
tem calls for three, four, or more out-

o
=s
&
i

i
i

puts, all systemns identical in number
of outputs should use similar con-
necting means. A move of this type,
while it is not a major change, would
afford maximum interchangeability
with minimum difficulty. _

Consider record changers and 3 “ct'\g'“‘"‘ type! Ang Qu
turntables. There are many brands
on the market, and there are many
types of mechanism, but there isn’t
any reason why the bases on which
these devices rest should not be of
uniform size, <o that the opening in
which record changers or turntables
can be mounted in a piece of furni-

otiOf enginae,,-"g

ture would bf the same size.

Standardization tends to remove
the individuality in a product but we
do not believe it applies to the sug- These 10 Types Offer Proper Replacemznt
tions being made here. One of the For Original Communication Equipmant
. . | Here iz a ¢ volt vibrator for EACH 6 volt operafion
Tg5i8 progrejss ‘\./C SRS ek taken in and a 12 wo.t vibrator for EACH 12 volt operatian! ’
the electronics industry was the stan- Old Numbe- New Numbzr 2 THERADIART CORPORATION
dardization of the octal socket. It 6 volt 12 volt 4 CLEVEBAND 13, OHIO
e ol gogls 5515 5715 6715 R
didn’t affect the different types or 5518 5718 6718 . VIERATORS ¢ AUTC AERIALS TV ANTENNAS
the materials of which they could be 5721 6721 FOTIRS « POWER SUFPLIES
N B T 5722 6722 -
ma -
de, nor did 1t ll'mlt any manu il btiieasi
facturer in presenting the selling 5805 6805
points of his product or the number 5820 6820
. . | 5821 6821
of' tgbc.e types. What it did was to cana pusiaiol
minimize variables and afford the sa=a €824

the utmost flexibility to the user.
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P> Sonar telephone available as portable or fixed

MAGINE you are out in a small boat. The water gets
I rough, or fog closes in, or the engine dies. Right
then, you become a red-hot prospect for marine-elec-
tronics equipment. You'll want a radiotelephone, a
direction finder, and a depth indicator. Thirty-million
people could get in this exact situation today, and their
number is climbing.

“Not around here,” you might say.

But boating is not limited t seaports any more—it
abounds around Louisville and Las Vegas, as well as

Long Beach, and the sound of the outboard fills the

P> Radiomarine telephone with broadcast receiver.

station.

land. Its devotees spent a billion dollars last year. You
don’t need a computer to spell out the conclusion—
here is a market worth looking into! And it isn’t over-
crowded—yet.

The secret of success in this field is service. Give
boatmen the specialized attention they need, and
they’ll travel miles for it.

Unfortunately, you can’t just put up a sign and be
in business. Not safely, anyway. This is not like home-
radio service, where a mistake has no great importance.
In marine electronics one wrong connection can sink

e s i

P> Ray Jefferson telephone and hailing speaker.

wWwWwW.americanradiohistorv.com

This article begins a series on various types of electronic
equipment that can be sold, installed, and serviced
by competent service dealers. Information on the

various installation and service techniques will follow.

The Marine Electroni

the ship! So here is a guide to a safe launching, and a
course that will keep you securely in the channel.

Variety of Equipments Involved

First, let’s see what the marine-electronics field in-
volves. Once it was a strictly seawater activity, mostly
concerned with wireless, which actually had more
wire than anything. Today you'll work with packages
as smooth and neat as an A&P coffee grinder. Foremost
among these is the two-way radiotelephone. These
range from pocket-size citizen’s-band outfits, through
battery-operated marine-band portables that can be
used on any boat bigger than a one-man Kayak, up to
many-hundred watt powerhouses that will talk hun-
dreds of miles.

These sets have from 4 to 10 pre-tuned channels, se-
lected by the skipper, who just turns a knob on the
front panel. Prices range from a little over $200 to
well over $1000. It is customary for the sales agency to
install the equipment, which involves putting in wir-
ing, and tuning up receiver and transmitter channels.

P> Bendix depth indicator for water under keel.
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by ELBERT ROBBERSON

Marine Electronics Consultanf

Business

They also usually furnish the antenna, which retails
at upwards |of $50.00, and the frequency-control
crystals, listed from about $40.00 up per sct. Installa-
tion of a ground plate on the boat’s bottom may also
fall 1o the radio-service agency, although this job is
sometimes taken care of by the owner’s favorite ship-
yard. But it dan be seen that every radiotelephone sale
is a fairly important transaction.

Second to the telephone is the radio direction finder,
which is simply a carefully engineered receiver using
a highly directive loop antenna. These have reached
the stage of development where they can be carried
in almost any boat, and will help a skipper grope home
using bearings on broadcast stations, as well as airways
and marine beacons. A set that can be used for direc-
tion finding costs from $50.00 up. The dealer’s respon-
sibility may end when he hands the set to the customer,
or it may extend to wiring it into the boat, testing and
calibrating the set for bearing errors, and then giving .
a short course of instruction in its use, which services £ 3 =
may involve a fee of $50.00. (Continued on page 51) -1 |

’Raytheon -odar incicator.
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P> Guest direction finder. > Raytheon DE-122 echo depth sounder. 0-120° range; 5% accuracy. P> Bendix gas-engine power plant. 1000 W.-115 Vac.

SERVICE DEALER and ELECTRONIC SERVICING o MAY, 1956 9

WAL americanradiohistornv.com



Cornell-Dubilier Model BF-70 capacitance-resistance analyzer.

Condenser
Checkers

PART 1 by STEVE TRAVIS

This article presents a description of various makes
and models of condenser checkers, and a

simplified discussion of their circuits.

10

Fig. 1—Partial short-test schematic.

IME is monev. Servicemen are in-
Tterested among other things in
making money. So, when the question
is asked, “What can we do 1o get those
jobs ofl the bench faster?” the alert
serviceman usually perks up his cars.

One answer to this question is to pro-
vide one’s self with up to date equip-
ment.  Everybody knows how in-
dispensable a volt-ohmmeter is. Many
technicians consider a scope absolutely
necessary. Flyback checkers have saved
technicians considerable time.

Condenser failures in TV receivers
rank high among the most common
causes of troubles. How can we quickly
and definitely locate open, shorted or
leaky condensers? How can we check
power factor, capacitance value, and in-
termittent operation? Modern condenser
checkers give us the answer.

One simple unit for checking of con-
densers is the Sprague Model KT-1.
This unit checks capacitors for shorts,
opens and intermittents without remov-
ing them from the circuit. Any capacitor
within the range of 30 wuf to 2000 «f
may be casily checked for these defects
even though in parallel with a resistance
as low as 60 ohms.

Sprague Tel-Ohmike Model TO-4.

SPRRGUE TELONRIRE | %Q‘““ ¥

e -
|

Fig. 2—Partial open-test schematic.

Short Test

Fig. I shows the basic circuit used for
the short test of a condenser. An ac
voltage is supplied by the secondary of a
power transformer. When the test clips
are connected together or shorted the
voltage at the grid of the “eye” tube is
zero, and is indicated by a maximum
opening of the “eye.” When the test
clips are opened, a bias voltage appears
at the grid of the “eye” tube causing the
“eye” to close. Even if a resistance of
only 60 ohms appears across R+, enough
bias is developed to activate the magic
eye. It is for this reason that in-circuit
tests of capacitors can be made.

In making a short test the switch in
the lower left portion of the panel (see
illustration) is placed in the SHORT
position and the test clips are connected
to the terminals of the capacitor to be
tested. The PRESS-TO-TEST switch is
pushed down. 1f the “eye” remains
completely open (no change of shadow
angle as the switch is activated) the
capacitor is shorted and should be re-
placed. If the “eye” closes (even slightly
in the case of large capazitors in parallel
with small values of resistance) the

Heathkit checker Mode! C-3.
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Fig. 3—Partial schematic of capacity meter.

capacitor is not shorted. The capacitor
can, at this time, be tapped sharply. If
the “eye” flutters, the capacitor is inter-
mittent and should be replaced.

Open Test

In using the Sprague Model KT-1 the
switch is placed in the OPEN position.
The clip leads are connected to the
<erminals of the capacitor under test, or
eft connected from the short test. The
est cable T2 and the impedance Z1 of
Fig. 2 constitute a quarter wave trans-
mission line operating at the same fre-
quency as an oscillator circuit in the
unit. The frequency is approximately
20 mec. A useful property of a quarter
wave line, utilized in this test, is that
the impedance connected to the output
end of the line is reflected back recip-
rocally to the sending end. Thus, if the
output is shorted the input end “sees” an
open circuit.®

In operation, if the test clips are open
or are connected to an open capacitor,
the sending end, coupling coil L2, “sees”
a short circuit (zero voltage), and the

*See page 41, “How to Install TV Antennas,”
by Samuel L. Marshall; John F. Rider, Publisher.

Cornell-Dubilier Bridge BF-60.
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“eye” remains open indicating the con-
nected condenser is open. Any good
capacitor connected to the clips results
in a voltage across L2 which is rectified
by the IN51 crystal. A resultant de volt-
age is impressed upon the grid of the
“eye”. This dc voltage causes the “eye” to
close in proportion to its magnitude. A
small capacitor causes a small closure,
while a larger capacitor causes the “eye”
to close completely. 1f the “eye” closes
(the capacitor must be larger than 200
uuf to completely close the “eve”) the
capacitor is not open.

Here again the capacitor can be tapped
sharply. A flutter of the “eye” indicates
an intermittent condition.

A Capacity Measuring Meter

It is often desirable and sometimes
necessary to be able to measure the
capacitance value of a particular con-
denser. Means of doing this can be ac-
complished easily with such a unit as
the Heathkit direcct reading capacity
meter, Model CM:-1. The circuit for this
unit is shown in Fig. 3. The unknown
capacitance is connected in series with a
germanium crystal, a TN34, shunted by
a meter circuit. The measurement of

Sprague Kwik-Test Model KT-1.

T

SPRAGUE KWIR-TEST

8 ,J
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Fig. 4—Heathkit Condenser Checker Model C-3.

capacity 1s accomplished by rectifying a
square-sided pulse and measuring the
average value of the rectified dec voltage
on a meter. The meter is calibrated in
capacitance corresponding to the de
voltages impressed across it. The im-
pedance of the meter circuit in con-
junction with the unknown capacity
determines the shape and consequently,
the average value of the rectified voltage.

The oscillator circuit of this unit em-
ploys a 6BX7 tube in a cathode-coupled
multivibrator circuit. The frequency of
the multivibrator depends upon the
capacitance switched into the circuit, and
varies from about 80 cycles to 80 ke.
A 100 ohm cathode resistor provides the
common impedance necessary to main-
tain the oscillator in operation and is
also the source impedance of the pulse
used for the measurement of the ca-
pacitance. The range switch selects the
value of the fecd-back capacity and the
series calibrating potentiometer. These
values cstablish the pulse repetition rate
and therefore the maximum capacity
that can be read on any range.

A more claborate instrument for
measuring capacitance and performing
additional tests is found in the Heathkit

Simpson In-Circuit checker 383.

WWW americanradiohistorv com

Fig 5—Simplified Wien Bridge circuit.

Model C-3 condenser checker. This unit
provides a means of capacitance measur-
ment on lour scales covering from 10
pef to 1000 wf. At the same time dc¢
leakage test polarizing voltages are
made available from 25 volts in five steps
to a maximum of 430 volts. Also, re-
sistance  medasurcments
ranges, 100 ohms to 50,000 ohms and
10,000 ohms to 5 megohms, can be
accomplished.

The Heathkit Model C-3 tester makes
use of an ac powered bridge circuit em-
ployed for both resistance and capaci-
tance measurements. The schematic
diagram for the unit is shown in Frg. 4.
This circuit resolves itself into the more
simplified one shown in Fig. 5, which is
known as a line frequency Wien Bridge.
It can be noted that the main control is a
potentiometer with its variable arm
arounded. By rotating the control, the
resistances, R/ and R2, in the two legs

covering two

can be increased or decreased. A stan-

dard comparison condenser is connected

into a third leg and the fourth leg of

the bridge contains the unknown con-

denser. By adjusting the main control,

which is calibrated in capacitance, the
[ Continued on page 46]

Heathkit Capacity meter CM-1.




The Service Dealer
and HI-FIDELITY

by LAWRENCE FIELDING

Introducing a new series on Hi-Fi for the professional
electronic serviceman. It is the writer’s aim to make
the servicing of this equipment mostly quantitative

HE term “high-fidelity”, as well as
Tits contracted and capitalized small
cousin Hi-Fi, has suddenly become a
household for True,
many individuals who use the term
would be rather hard-pressed to give an
acceptable definition of high-fidelity, if
asked. Nevertheless, the phrase has be-
come a part of our daily conversation.

Regrettably, the entire subject has
taken on all the outward appearances of
a real “fad”, and, as is true with all fads,
a great many misconceptions exist in
the mind of the general public. Uncon-
trolled, and often misleading advertising
in mass media such as newspapers and
nationally distributed magazines tends
to amplify these misconceptions. It’s not

word millions.

unusual to visit a customer’s home in
the course of a television service call and
have him extol the virtues of his recently
acquired, $20.00 “guarantced” Hi-Fi
children’s phonograph.

It is the general purpose of this new
series of articles to arm the reader with
suthcient, sound information to intelli-
gently appraise the merits (or, in many
cases, the demerits) of so-called high-
fidelity systems. To do this we must
first become acquainted with some gen-
erally accepted definitions of high-f-
delity and, at the same time, perhaps,
dispel some popular notions concerning
your place in this new mass-market
industry. Next, in the series of articles
to follow, we hope to change the ap-

Fig. 1-—Typical hi-fi installation assembled from individually
manufactured components, commercially purchased. Such
a system can cost as much as $2000.
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proach to high-fidelity servicing from an
opinionated art, to a calculated science.

Hi-Fi Defined

Before going any further, let’s estab-
lish a working definition of high-fidelity.
Most manufacturers of this type of
equipment have, as their ultimate goal,
the design, development and production
of a set of components capable of re-
producing sound which is indistinguish-
able from the original, live sound. Al-
most anyone intimately associated with
this work will be quick to admit that we
have not, as yet, reached this goal
Therefore, the term high-fidelity must
be thought of as a relative term. Perhaps
we should have labeled such equipment
higher-fidelity—that is, higher than the
fidelity achieved by table-model ac-de
radios, or higher than the fdelity
of sound that “bounces” out of an
open-backed, pre-war console. In any
case, remember that there is no fine
dividing line btween high-fidelity and
“low-fidelity.” In fact, if this science
should ever reach its ultimate goal, we
would probably do just as well to drop
the adjectives altogther and label such

SERVICE DEALER and ELECTRONIC SERVICING e

will it be this. ..

-

products as having “fidelity”, or com-
plete faithfulness to the original sound.
At this point the question narturally
arises, “Who’s to say if a particular
system or set of components comes as
close as possible to reproducing life-like
sound?” Who, indeed, but a technically
competent serviceman, properly
equipped to measure the performance of
a given system and to interpret his
measurements in judging the perfor-
mance of any high-fidelity system.

The Serviceman’s Double Dilemma
The concept of high-fidelity probably
grew in the minds of many engineers
simultaneously, back in the middle
thirties. These men were engaged in the
new miracle of making motion pictures
that “talked.” Extremely rugged ampli-
fying and reproducing systems were in
use in those days. Many of them were
capable of reproducing excellent sound
in motion-picture theaters. Undoubtedly,
some of these engineers, after a hard day
in the sound-studios would go home and
listen to their table-model radios or
phonographs and wonder why the sound
they heard was so inferior to the sound
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hey worked with at the studio. They
)egan to experiment, tb build and to re-
yuild, using principles borrowed from
he industrial and public address sound
:quipment manufactyrers. The word
pread very slowly at first, so that before
he war there were at best, perhaps, only
wo or three companpies devoted ex-
Jusively to the manufacture of sound
:quipment capable of | reproducing rea-
onably life-like music and speech in
he home. Most early owners of this
:quipment were sufficiently technically
ninded to do their own servicing if the
:quipment became faulty.

As is true in almdst every field of
:lectronics, World War II advanced the
icience very rapidly, so that in the late
1ineteen-forties, high-fidelity began to
ake on the aspects of a young and grow-
ng industry. The rest is history. Today,
1 leading small manufacturer in this
ndustry (and, by the 'way, most of the
manufacturers are small by comparison
with other “luxury item” industries)
will turn out about 75,000 component
tems this year. Wha services all this
-quipment? Very often that job is
handled either directly by the manu-
facturer or by a few, scattered large
retail outlets who maintain major ser-
vice-organization set-ups. Up to the
present time, the thousands of owner-
servicemen all over the country just
haven’t played a majot role in this field.
Why? It’s true that the number of ser-
vice calls per high-filelity installation
has been relatively low up to now. That
is because the equipment is as new as the
infant industry and |is usually fairly
conservative in desigh. But, make no
mistake about it! High-fidelity equip-
ment uses the same | capacitors, trans-
formers, tubes and resistors that you’ve
been replacing in other electronic equip-
ment ever since you've been in business.
These components do not have “infinite
life” built into them, despite the quality
of sound reproduced by the equipment
containing them. And remember, too,
that not all parts of a high-fidelity system
are electronic. Turntables and record-
changers have motors|to drive them. So
do tape-recorders. Needles have a way of

wearing out rapidly, at the expense of |

the unsuspecting record collector. The
list of future work is endless. When all
this equipment begins to give way,

[Continued on page 48]
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PROFESSIONAL
a ES LOUDSPEAKERS

FOR INDUSTRIAL, COMMERCIAL, INSTITUTIONAL,
CIVIL DEFENSE, AND MILITARY SOUND SYSTEMS

If sound is your business, here is big news for you...a
complete new line of loudspeakers to meet for the first time
every sound system need for both entertainment and effi-
cient, effective communication. From a fraction of a watt to
1600 watts or even more . . . for high fidelity or high efh-
ciency coverage . . . for distributed or concentrated source
projection . . . indoors or out—there is a Jensen Profes-
sional Series loudspeaker that will do the job beser, more
dependably, and more economically than ever before. Just as an
example, the new Hypex Lifetime Driver Units are guaran-
teed indefinitely against failure under normal use!

Three years of product design and a background of nearly
30 years of field experience and manufacturing know-how
come to you in Jensen Professional Series loudspeakers. We
can’t begin to illustrate or describe all the items here—nor
tell you about all the new features for convenience and
performance which we’ve built into them. Catalog 1070
tells the whole story, including valuable information on
sound system design. Send for your free copy today.
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CUSTOMER SERVICE FULE

Fundamental

Procedures. .

by EDWARD J. THOMPSON

nere’s an old saying in our business: “You don’t

have to be crazy to be a serviceman, but it sure
helps!” In like vein one might say: “Servicemen are
not required by law to use business forms or business-
like methods . . . but . . . by failing to do so they’re
inviting failure.” If you don’t subscribe to this theory,
look at the record! The Department of Commerce
maintains an excellent statistical record of business
failures and successes. These records prove conclusively

Left: (top to bottom) Figs. 1, 1A, 2,3

Below: Fig. 4—Parts guarantee form.

Business

that 11 out of 13 newly established business enterprises
that start out with properly maintained records have
been successful. In contrast 4 out of 5 newly established
businesses which did 7oz use and maintain proper
business forms from the outset failed in less than 10
months. If T were engaged in the radio, TV or clec-
tronic service business, cven as a part-timer—I'd hate
to buck such odds.

Cost of business forms

What will a comprehensive set of fundamentally
needed business forms cost? . .. and. how much of a
return can be expected to offset the investment? Well,
looking at it from the most conservative and pessi-
mistic angle possible I'd say that an inital outlay of
from $9.55 to $14.00 is required and that amount
should come back to the investor on the first 10 or 12
jobs he does. Then for his dividend he can expect
upwards of $80.00 more. On the other hand a $20.00
initial outlay for business forms will provide the
serviceman with a real fine set of material and its
cost will come back in relative proportion many many
times. Stated another way, the average full-time radio-
TV serviceman will handle 1,200 to 1,600 repair jobs
a year. Some part-timers will do upwards of 400 a year.
But try as you will, you can’t use up more than 5 cents
worth of printed forms on any single job and as a
matter of fact the average job will orly require 2 to 3
cents worth of printed forms purchased from your
parts distributor.

What basic forms should a serviceman have and
use? Opinions on this will vary, but I'm entitled to m:
ideas so I'll express them. In doing so. I'll use through-
out, as illustrations, the various stock printed forms
that are produced by Oelrich Publications of Chicago.
These are carried as stock-items, for over-the-counter
sale, by practically cvery radio-clectronics parts dis-
tributor in the country.

First thing I'd buy is the 705 “Customer Service
File System” which lists at $6.95 and comes as a file
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( RADIO AND TELEVISION W
TUBES TESTED FREE

PROVIDED THAT NEEOEC REPLACEMENTS ARE PURCHASED
AT TIME OF TEST, OR IF TUBES TEST 0. K.

A description of various business forms available that tie in with
the ordinary run of business procedures followed in a typical
serviceman’s day.

Right: Fig. 7—Three samples of
merchandising aids available. Right
and below: Fig. 8—The Radio-

box complete with 500 3” x 5” cards. See Fig. 1. Each
card gives you a complete service history on any unit
serviced—shows the nature of the complaint, the price
charged, job number, date serviced, parts replaced, etc.
It also shows warranty expiration dates on pix and
regular tubes, parts, etc. If you happen to have your
own small file box all you need are the No. 704
Customer Service Cards themselves. 500 cards printed
maroon on white, cost $2.50.

Next, if I did both radio and television servicing, I'd
buy (even if I were a very small-operation independent
part-time serviceman) two pads of Oelrich’s $209
“Radio Service Work Sheets” (Fig. 2) and two pads
of their $212 “TV Service Shop Reports, (Fig. 3)—
(each pad has 50 duplicate sets of data sheets so I'd
start with a supply that would let me handle the first
100 jobs). If I only did radio servicing and no TV
servicing I'd only get the #209’s. Both of these forms
sell for $.95 per pad—a $3.80 outlay—and they do a
“selling job” for you, as each can be shown to the
customer as a completely itemized job record, (and
you'll have the duplicate for your files.) Here’s an
instance wheré invaluable customer good-will can be
obtained—and your prestige raised—simply for an
investment of less than $.02 per job. (If you tacked
$.50 extra onto the labor charge you'd get it from the
customer without a quibble because you used such an
ethical approach. Being evasive or keeping information
from a customer is the best way to make him sus-
picious . . . and a “suspicious” customer will quibble
about charges and is never a really pleased customer.

Now I'd add to my business-operations stock a 2111
“Parts and Service Guarantee Book” that lists for $2.00
(see Fig. 4). The book of 100 two-scction parts aud
service guarantees help you keep a record of your parts
warranty obligations and eliminates having a customer
misunderstanding as to what a parts or service guaran-
tee covers. In my opinion it’s a most impressive way to
convince the customer that he’s dealing with a repu-
table serviceman! Servicemen have told me that by
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Electronic Master Directory.

merely showing they use such guarantee forms to
potential customers they frequently get jobs that
otherwise would go elswhere.

Up to this point I've shown four basic business form
“musts” that would require an outlay of $12.75 even if
the serviceman bought the file box, or only $8.30 if he
had his own file box. Naturally a service shop or ser-
viceman would want his name imprinted on every
form so if we add the outlay of $1.25 for a rubber
stamp and pad 1t gets us up to the original $14.00 in-
vestment 1 first mentioned, or $9.55 if he had his own
box.

Now if I were a serviceman I'd want a supply of
Oelrich’s 107 “TV Job Tickets” and their #108 “Radio
Repair Tags.” See Figs. 5 and 6. (Of course you don’t
need the $107’s if you don’t do TV servicing.) These
“Job Tickets” are on a manila tag stock, numbered,
come 100 to a pad and cost but $1.60 per book. As their
names imply the “Job Tickets” perform several func-
tions. Rubber stamp your name on the bottom right
section, tear it off and present it to the customer as his
claim check. The upper [Continued on page 43]

Below: Figs. 5 and é6—Job ticket forms.
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COLORSCOPE

MODEL 458

Compare the new Simpson Color-
scope Model 458 with any oscillo-
scope on the market. It is an
advanced, seven-inch, high-gain,
wide-band scope especially designed
for color-TV service. Ideal for black
and white, too.

100% RESPONSE at 3.58 mc color-
burst!

DUAL bandwidth—narrow or wide!
FLAT FREQUENCY RESPONSE, with-
in 1 db to 4.5 me!

RISE TIME less than 0.05 microsecond
(wide band)!

FULL RANGE compensated vertical
attenuator!

Price with shielded

input cable, $22995

manual . .

Four accessory
probes available for
extra utility!

~ ok »
= s iy,

iau R Sinpaon
'0“‘ ANNIVERSARY |

See Your Distributor 5 (N THE (NSTRUMERT BUSINESS

for details or write—

SIMPSON Electric Company

WORLD'S LARGEST MANUFACTURER
OF ELECTRONIC TEST EQUIPMENT

5200 W. Kinzie St., Chicago 44, lllinois
Phione: ESfebrook 9-1:121
In Canada: Bach-Simpson Ltd., London, Ont.
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by BOB DARGAN and
SAM MARSHALL

From a forthcoming book entitled

“Fundamentals of Color Television”

HE section comprising the rf tuner,
Tthe video if stages and the video
detector (or detectors if two are used)
shall be called the RF-IF Signal Section;
for it is in this section that the composite
rf and if signals are processed before
being fed into the separate chrominance,
luminance, sound, and sync sections. In
some receivers a stage of video ampli-
fication is included before this division
is effected

Classification of Composite Signal
Section Types

Block diagrams of various systems
used are show in Fig. 1. In (A) we
observe a system using a single detector
followed by a video amplifier stage, the
output of which feeds separate chromi-
nance, luminance, sound and sync input
circuits. Fig. IB shows a dual detector
system in which the luminance signal is
recovered in one detector, and the sound
and chroma signals in another. In Fig.
1C we illustrate another type of dual
detector receiver in which the Juminance
and chrominance signals are recovered
in one detector and the sound signal in
the other.

0

SOUND
DETECTOR

T T0 4.5 MC,
"SOUND LF. AMPLIFIER
(C) DUAL DETECTOR RECEIVER; SOUND SIGNAL DETECTED SEPARATELY

_i 70 H.AND V. SYNG
AND AGLC.

>T0 CHPOMINANCE
AMPLIFIER

Fig. 1—Various types of RF-IF sections employed in color television receivers. Notice
that these receivers are categorized into three groups as shown in the figure.

Tuner Considerations

Tuners used in color TV receivers are
essentially the same as tuners used in
monochrome receivers except for more
rigid adherence to component values
and operating  specifications.  These
specifications include:

1. Bandpass characteristics of tuner

Fig. 2—Comparable acceptable tuner
response curves for color and B&W.

ACCEPTABLE COLOR RECEIVER
TUNER RESPONSE  \
PIX COLOR \
CARRIER  SUBCARRIER \
§ SOUND
1% DB. CARRIER |
*—f: /
F k ’
308. ACCEPTABLE
MONOCHROME
TUNER RESPONSE
S

2. Linearity of circuit operation
3. Impedance match between trans-
mission line and tuner

4. Local oscillator frequency stability

Let us first consider bandpass charac-
teristics. Whereas response variations of
plus or minus 3 db over the rf pass band
are generally acceptable in monochrome

Fig. 3—Ideal video IF response curve
showing levels for various carriers.

45.75 MC.
41.25 MC. VIDEQ LF.
SOUND CARRIER
L&
CARRIER
\,

. L1
0 | K 45 | 48
4.5 4217 4575
FREQUENCY IN MC.
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tuners, the maximum deviation in color
receivers is plus or minus 1.5 db. See
Fig. 2. Adherence to a flat bandpass
characteristic is desirable for proper
color fidelity. In fact, if the color carrier
amplitude is reduced too much the
color signal will be lost entirely.

A flat bandpass tuner characteristic
over the complete range of channels
received is insirumental in preventing
changes of overall relative amplitude
between the luminance and chromi-
nance signals as they progress from the
tuner input to the picture tube input.
Should there be an attenuation of either
signal with respect to the other, re-
adjustment of ithe chroma control be-
comes necessary to restore the original
amplitude relationships. The elimination
of this readjustment, when switching
from one channel to another, is one of
the goals that color set designers are
striving for; and a flat bandpass charac-
teristic in a tuner is a means toward
attaining that goal.

The second item, under “tuner con-
siderations”, referring to linearity of
circuit operatidn, is important in that
any condition giving rise to cross-
modulation (or detection) in the tuner
due to non-linearity of circuit operation
can result in serious color degradation
and impaired monochrome reception.
Under these conditions any stray signal
pickup falling in the rf range can modu-
late the incoming color signal, thereby
producing undesirable eflects such as
streaking, herringbone patterns, con-
fetti, etc. For this reason, required tuner
operating voltages must be closely ad-
hered to, and rf tubes designed to insure

[ Continued on page 24

Fig. 4—Typicc{ video IF response curve
for ncrrrw band receiver.

COLOR —->-!
SUBCARRIER
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SOUND 45,75
41.25

how long would it take you to solve this service problem?

TUNING GANG FULLY CLOSED

2:1/2 TURNS AROUND
TUNING SHAFT

what'’s your

service problem?

SYMPTOM:

Note the photo: The dial cord obviously
needs repairing

It might be possible to replace or re-string
the dial cord without a diagram, but why
waste valuable time trying to figure out the
correct way? With a PHOTOFACT Folder by
your side, you save time. Here’s why:

In just seconds, you refer to the Dial Cord
Stringing Diagram in your PHOTOFACT
Folder. It shows the one right way to re-
string the cord. You don’t waste time puz-
zling over why the dial pointer moves the
wrong way, why the gang doesn’t turn, why
there’s jamming or skipping. You solve
this nuisance service problem in a few
minutes with PHOTOFACT’S help. It’s just
one of the important time-saving features
found in PHOTOFACT—the world’s finest
service data.

THESE EXCLUSIVE PHOTOFACT FEATURES* HELP YOU SOLVE
ANY PROBLEM FASTER, EASIER, BETTER—HELP YOU EARN MORE

PHOTOFACT gives you complete cover-
age on over 20,000 TV, Radio, Amplifier,
Tunerand Changer models. AndPHOTO-
FACT is a current service—keeps you
right up with late model production—
brings you these exclusive features:
FULL SCHEMATIC COVERAGE
1. Famous ''Standard Notation' uniform
symbols are used in every schematic.
Diagrams are clear, large, easy to read
and handle.
2. Wave forms and voltages are shown
right on the schematic for fast analysis.
3. Transformer lead ceolor-coding and
winding resistances appear right on the
schematic.
4. Schematics are keyed to parts lists
and to parts on chassis photos.

TRY PHOTOFACT NOW!
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MONEY BACK
GUARANTEE!

Got a tough repair? Try this—at Howard W. Sams’
own risk: see your Parts Distributor and buy the
proper PHOTOFACT Folder Set covering the re-
ceiver. Then use it on the actual repair. If PHOTO-
FACT doesn't save you time, doesn’t make the job
easier and more profitable for you, Howard W.
Sams wants you to return the complete Folder Set
direct to him and he’ll refund your purchase price
promptly. GET THE PROOF FOR YOURSELF—

FULL PHOTOGRAPHIC COVERAGE
5. Exclusive photo coverage of all chassis
views is provided for each model; all
parts are numbered and keyed to the
schematic and parts lists for quicker
parts identification and location.

ALIGNMENT INSTRUCTIONS
6. Complete, detailed alignment data is
standard and uniformly presented in all
Folders. Alignment frequencies are
shown on radio photos adjacent to ad-
justment number—adjustments are keyed
to schematic and photos.

TUBE PLACEMENT CHARTS
7. Top and bottom views are shown. Top
view is positioned as seen from back of
cabinet. Blank pin or locating key on
each tube is shown. Charts include fuse
location for quick service reference.

REE vo eame
ZRRTEACT FELBERS

free

u
b

R

Send for Sams' INDEX TO
PHOTOFACT FOLDERS—
your guide to virtually any
receiver model ever to come
Into your shop; helps you

TUBE FAILURE CHECK CHARTS

8. Shows common trouble symptoms
and tubes generally responsible for such
troubles. Seriesfilament strings are sche-
matically presented for quick reference.

COMPLETE PARTS LISTS
9, Detailed parts list is given for each
model. Proper replacement parts are
listed (with installation notes where re-
quired). All parts are keyed to chassis
photos and schematics for quick refer-
ence.

FIELD SERVICE NOTES
10. Each Folder includes time-saving tips
for servicing in the customerls home.
Gives valuable hints for quick access to
pertinent adjustments, safety glass re-
moval, special advice covering the spe-
cific chassis, etc.

With PHOTOFACT by your side, you solve your service problems
in just minutes...you service more sets and earn more daily

*These are only a few of the 32 features found exclu-
sively in PHOTOFACT—the world's finest service data

O Send FREE Index to PHOTOFACT Folders
0O I am a Service Technician

FACT Folder you need to
solve any service problem
on any model. You'll want
this valuable reference

|

|

|
locate the proper PHOTO- : Name

|

i

guide. Send coupon now.

A HOWARD W. SAMS & CO,, INC.

1
S | Howard W. Sams & Co., Inc.
| 2209 E. 46th St., Indianapolis 5, Ind.
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"LOWEST IN RETURNS”

“Tung-Sol Tubes are lowest of all in re-
turns because they’'re made to deliver
in excess cf the requirements of leading
independent set makers.”

% TUNG-SOL

Magic Mirror Aluminized

PICTURE TUBES

TUNG-SOL ELECTRIC INC., Mewark 4, N. J. Sales Oftfices: Atianta,
Columbus, Culver City, Dallas, Denver, Detroit, Melrose Park (n.)
Newark, Seattle.
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The Radio Corporation of America opened an ex-
tensive advertising and promotion campaign in Chi-
cago to tie in with the start of station WNBQ’s all-
color local telecasting, it was announced by R. H.
Coffin, Vice President, Advertising and Sales Pro-
motion,

“Chicago Goes Color” will be the theme of the
coordinated campaign to be conducted jointly by
RCA, NBC station WNBQ and the RCA Victor
Distributing Corp., which distributes RCA Victor
products in the Chicago area.

“As of next Sunday station WNBQ will become
the world’s first station to telecast all its local live
programs in compatible color,” Mr. Coffin said.
“We believe this is an extremely important mile-
stone in the rapid progress of color television and
we are giving it our complete support.”

RETMA reports that cumulative retail sales of tele-
vision receivers during January and February 1956
amounted to 1,144,767 compared with 1,274,198 sets
sold during the corresponding period a year earlier.
Radio set sales during the first two months of this
year, excluding auto sets, totaled 986,073 compared
with 794989 radios sold during the same period last
year.

In  February, 576,282 television receivers and
1,093,506 radios were manufactured compared with
588,347 TV sets and 1078624 radios produced in
January. February 1955 production of television re-
ceivers had totaled 702,514 and radio output had been
1,089,724 units.

Television sets manufactured with UHF tuning
facilities totaled 78956 in February, while 2,660 TV
receivers containing FM  circuits were produced,
RIETMA said.

Picture tube sales in February totaled 898,063 units
valued ar $17,136,695 compared with 892,385 tubes
worth $17,016,391 sold in January. Sales in February
1955 had  totaled 859529 picture tubes worth
817,119,568

Receiving tube sales showed 37,754.000 tubes with a
value of $30,756,000 sold in February, com pared with
40,141,000 tubes worth $31,314,000 sold in January.
Manufacturers’ sales of receiving tubes had totaled
38,526,000 units with a value of $28,108,000 in February
1955.

James M. Skinner, Jr., was elected President of
Philco Corporation and William Balderston was re-

WWW.americanradiohistorv.com

trade

elected Chairman of the Board of Directors, at the
organization meeting of the Company’s Board Friday,
April 6.

James H. Carmine, who previously expressed a wish
to retire as Philco President at the conclusion of his
term in othce, will continue as an active member of
the Board of Directors and Finance Committee, and
will serve as a special consultant on sales and mer-

chandising.
L ] L L ]

The manufacture of television receivers has been
suspended by Stromberg-Carlson, a division of Gen-
eral Dynamics Corporation, it was announced by
Robert C. Tait, President.

The decision to suspend the production of tele-
vision receivers was reached after more than a year
of careful study, and after a fact-finding survey of
the field by an independent research organization,
Mr. Tait said. The decision was actuated by an in-
creasing demand on Stromberg-Carlson’s facilities
as a designer and producer of electronics equipment
for manifold industrial and government applica-
tions, he explained.

® L ] [ ]

|. P. Brocki has been appointed television service
manager of the TV and broadcast receiver division of
Bendix Aviation Corporation, it was announced by
H. C. Morgan, divisional general sales manager.

Brocki has been on the staff of the division for ten
years. Previously he was assistant service manager,
and foreman of TV test and inspection.

In his new position he will supervise the activities
of the service and parts department.

The National Electronic Distributors Association
joined the citizens of the Ellenville community in a
tribute to Harry, Joe and Lou Resnick, founders and
owners of Channel Master Corp.

The TV antenna and accessory manufacturers
were presented with a bronze plaque by Mr. Aaron
Lippman, Board Chairman of the Association, in
recognition of “their personal integrity and their
unfailing efforts to advance the interests of the Elec-
tronics Industry and in appreciation of their en-
thusiastic support of our mutual objectives.”

General Cement Mfg. Company of Rockville, Tl
is now acting as national distribution agency for Stack-
pole Resistor Division of the Stackpole Carbon Com-
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flashes

pany in Ardmore, Pa. Stackpole replaccment com-
ponents will be packaged under the name General
Cement-Stackpole, and are available to servicemen
through electronics parts distributors.

® [ ] [ ]

“Color schools” are being planned by the Radio
and Television Division of Syilvania Electric Prod-
ucts Inc. to show the correct way to service Sylvania
color television sets, which are to be unveiled later
this year.

To open the nationwide training program for
servicemen, a one-week, 60-hour course will be held
in Buffalo in late Spring. Mr. Merriam, Service
Manager, said the school will be tailored especially
for service managers of Sylvania distributors and
will include lectures and actual work on the Sylvania
color chassis, with defects being introduced into the
circuitry and servicemen being shown techniques
for correcting them.

Following this, the Division plans a one-week,
60-hour course on color service for dealer service
men and independent service contractors, also to be
held in Buffalo. Afterward, local color clinics will
be scheduled for dealer servicemen throughout the
country, running 12 and 24 hours in duration.

An entirely new line of television receiving tubes
which will reduce series-string heater power 25 per-
cent—thus easing design problems in the trend to
smaller sets—has been developed by the General Elec-
tric Tube Department.

These tubes will draw 450 milliamperes of heater
current and are designed to meet series-string circitit
requirements of portable television receivers. G.E. pro-
duction facilities are ready to turn out 450-milliam pere
versions of any or all of the some 50 popular 600-
milliampere controlled warm-up types as required.
The company expects that the 600-milliampere series-
string line of tubes, also originated by G.E., will con-
tinue to be used in the larger television sets.

o o o

R. J. Yeranko, Director of The Magnavox Service
Department announces that Ray S. Guichard joins the
Magnavox Service Department staff as Assistant Ser-
vice Manager responsible for the administration of
the Spartan Division service operations.

Guichard comes to Magnavox from Capehart-Farns-
worth where he has been Director of Publications and
Training of the Service Department since 1947

The Spartan Division service operations will be car-
ried on from the Magnavox Fort Wayne office.

SERVICE DEALER and ELECTRONIC SERVICING & MAY, 1956

Howard W. Sams & Co., Inc., Indianapolis elec-
tronic engineering and publishing firm which does
an annual sales volume approaching four million
dollars celebrates its tenth birthday this month,
marking the growth of the company from a twelve-
man nucleus to its present staff of over two hundred
persons—eighty-four of whom have been with the
company five years or more.

The event will be featured by a Service Awards
Dinner at the Meridian Hills Country Club April
18th, at which fifteen persons will receive Ten Year
Service pins. Eight of the twelve founders are still
with the company.

[ ] [ ] L ]

The modern automobile, replete with safety fea-
tures and long rear fins, is bringing about a revolution
in automobile antennas, according to Ben Snyder,
head of Snyder Mfg. Co., one of the world’s largest
manufacturers af auto radio and television antennas
and automobile accessories. Snyder, one of the pio-
neers in rear deck antennas for automobiles, said the
trend is accelerating to such an extent that manu-
facturers of autos will be using nothing but rear-deck
antennas by 1958.

Shure Brothers, Inc. has recently moved into a
new building lorated at 222 Hartrey Avenue, Evans-
ton, Illinois. The new plant is situated just north of
the Chicago city limits.

o o o

A record attendance of electronic engineers and
scientists is expected to assemble in Washington for
the seventh of a series of three-day technical meet-
ings on electronic component parts and materials
which opens on Tuesday, May 1, in the auditorium
of the U. S. Department of Interior.

The theme of the 1956 Electronic Components
Symposium is “Components—Accomplishments and
Trends” and will feature addresses by top-level in-
dustry and government officials as well as papers
by leading electronic experts from manufacturing
concerns and federal agencies, the Radio-Electronics-
Television Manufacturers Association announced.

Kenneth H. Brown has been appointed service man-
ager of the television-radio division, Westinghouse
Electric Corporation, G. C. Larson, assistant general
manager, announced recently.

Mr. Brown was formerly service manager with the

[Continued on page 50]
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“HIGHEST IN PROFITS”

"l can depend upon Tung-Sol Tubes
to stay installed. Instead of wasting
time and money on callbacks, I'm out
servicing new business.”

= TUNG-SOL
Blue Chip Quality
RECEIVING TUBES

TUNG-SOL makes All-Glass Sealed Beam Lamps, Minicture Lamps,
Signal Floshers, Picture Tubes, Radio, TV and Special Purpose

Electron Tubes and Semiconductor Products.
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FIRST IN EXACT REPLACEMENT.

i

HVO-47 FOR EXACT REPLACE-
MENT in ANDREA, ARVIN,
DUMONT, HOFFMAN. KAYE-
HALBERT, PACIFIC MERCURY,
PACKARD BELL, SILVERTONE,
STROMBERG-CARLSON, TECH-

MASTER . . . another in the com-
plete Merit line of exact and
universal transformers, yokes and
coils. Merit is the only manufac-
turer. of transformers, yokes and
coils who has complefe produc-
tion facilities for all parts sold
under their brand name.

Mlelrilt

MERIT COIL & TRANSFORMER CORP.
4427 N. CLARK ST., CHICAGO 40, ILL.
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Auto Radios for 1956

by
ANDREW V.
DOPPLE

Auto Radio Serviceman
Frank A. Reeve Co.

LosmoBILE offers two 1956 models
O in their auto radio line for Cus-
tom installation. One, part $983334, is
their De Luxe seven-tube set, including
rectifier, with manual tuning and five
push buttons. The other, part $983336,
is an eight-tube super de luxe job with
electronic tuning and five push buttons.
Both receivers are supplied by Delco, a
division of United Motors Service
(G. M. Co.). Each receiver comes in
two units, one containing the complete
tuner section, plus amplifiers and the
other, the speaker and
power supply.

containing

Installation

The tuner unit mounts in the center
of the instrument panel, directly above
the glove box as shown in Fig. 1. Re-
moval of the glove box presents the only
dificult problem, but is rather easy if a
few simple instructions are followed.
Open the glove door and remove the
six Phillips-Head self-tapping screws, as
shown in Fig. 2. Do not remove the two

Oldsmobile DeLuxe Model 983334 12 volt Delco

auto radio.

i

Lead Sensitivity

Tone * off.0n
Volume

Manual

Speaker
Leads

radio installation and service on

various makes of 1956 automobiles. =,

screws holding the glove box door catch.
Remove the glove box lite cover (snaps
off) and bulb. Now push the box for-
ward as far as possible and push the
flexible depositor base up and out of the
way (do not disconnect). At the same
time push the glove box down, and it
will fall to the floor.

The tuner unit is now accessible. Re-
move the front controls with a small
screwdriver also the mounting nuts,
using a 5/8" deep socket wrench. Dis-
connect the three-prong plug from the
speaker unit, (held in place by Phillips
self-tapping  screw). Disconnect the
green and black wires which are held
together by two push-in type plastic
connectors. Remove the antenna lead-in;
then, with a 7/16” wrench remove the
bolt holding the tuner to the mounting
bracket, on the side facing the steering
column. Push the unit forward, until
the controls clear the mounting holes.
Tilt the set down in back and out.

Disconnect the green “A” supplv wire.
Current is supplied to the set through

Dial
Light

“A”  Off-On
Lead Volume
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Tone Door

OLDSMOBILES

Beginning a series of arficles on auto

/
WINDSHEL D—. / INSTRUMENT
PANEL

1
FREWALL~, ~ANT. TRIMMER

TUNER
)

<ﬁ . ,\3

v'\
DEFROSTER leE BLH

40SE PUSHUP

CROSS SECTION OF OLDS
INSTRUMENT PANEL

Fig. 1—Tuner mounts in glove box.

DO NOT REMOVE
SNAP OFF B> N M /
LITE COVER
. -~
@ S
REMOVE SCREWS INOICATED

Fig. 2—Location ol box screws.

GENERATOR

‘FIELD

—:-{LCONDENSER

Fig. 3—Generator condenser.

the tuner unit from a fuse holder
marked “radio” located directly under
the steering column. The fuse is a 7%

Oldsmobile Super DeLuxe Model 983336 Delco

auto radio.

Tab
Access Spkr.
Sens. Leads

Manual B+
Audio
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amp., type AGW. The speaker-power
unit mounts directly behind the grille at
the right end of the instrument panel.
Four bolts hold the unit to the mounting
bracket. Use a 7/16” wrench for
removal.

Two antenna types are available. One
is manually operated and the other is an
electrical push-button control job. Both
mount on the left front fender.

IGNITION COIL7

PRIMARY—/‘ \\-/E;j\coNDENSER

Fig. 4—Ignition coil condenser.

—CONDENSER

U U

VOLTAGE
REDWRE-"l  CONTROL

Fig. 5—Voltage control condenser.

REAR SPEAKER
SWITCH

1 2 3

¥ | T
Lo L_J\
IF SWITCH IS IN POSITIONS SHOWN

SET WILL BE DEAD

Fig. 6—Speaker switch details.

All 1956 Oldsmobiles have special re-
sistor type spaTrk plug and coil wires
and no other suppression is necessary at
the distributor. Condensers are mounted
at the following points: (1) “A” termi-
nal (brown wire) of the generator (see
Fig. 3), (2) the primary terminal of the
ignition coil (Fig. 4) (3) the positive
(red wire) terminal of the generator-
voltage controll (Fig. 5).

The super de luxe receiver, £983336 is
identical to the above except for the
addition of a 12AU7 tube for the oper-
ation of the automatic tuning feature.

Service Suggestions
The antenna trimmer condenser is lo-
cated on the tuner unit at the rear on
the side toward the steering column.
[Continued on page 39]

BRINGS YOU THE

FINEST TooLS FIRST!

FIRST with plastic handle screwdrivers. First to
use amber color. First with man-size
handles!

Combincfion W
Detachable s:nde
Stubby ! %
Combination Detachable /.*’ A

FIRST with square bladed screwdrivers.

FIRST with alloy steel blades in all screwdrivers.
First to standardize on S.A.E. 6150 chrome
vanadium.

FIRST to introduce nut drivers with plastic
handles.

FIRST fo draw-form nut driver sockets instead
of broaching.

No. 137 Bench
Nut Driver Set

FIRST to use colored nut driver handles to signal

size.

13 combinmtion tools

FIRST with small pocket clip screwdrivers.

i ¥ Tﬁ‘ I
U

11 Combination Tools
—a “first” in ‘551

FIRST with reversible combination Phillips and

regular screwdrivers.

FIRST with detachable reamers.

FIRST with complete screwdriver — nut driver —
reamer kits — new and better ones every
year.

FIRST with . ..

well, see for yourself at

BOOTH 225

Chicago Parts Distributors Show

Eyll line of
odjustable
wrenches

Afl types
spacial purpose
pliers — chrome
piated or polished.

“Originators — not imitators”

WA N  XCELITE, INCORPORATED

DEPT. R, ORCHARD PARK, NEW YORK

In Canada — Charles W. Poirifon Ltd., 6 Alcina Avenue, Toronto, Ontario
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. INVERTERS

for changing your stor.
age battery current to

AC. Fowseliold

AN ELECTRICITY

“mounted

out of sight
under dash

or in trunk :
compartment!

o

especially designed for operating
standard 110 volt A. C. . ..

e TAPE RECORDERS
e WIRE RECORDERS

for
®

e DICTATING MACHINES
e ELECTRIC RAZORS

EXECUTIVES e OUTDOOR MEN
SALESMEN ® REPORTERS
PUBLIC OFFICIALS ® FIELD INSPECTORS
POLICEMEN e DOCTORS
FIREMEN e LAWYERS, ETC.

See goun jobben or wnite dactory
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+/NEW MDDELS
“A" Battery Ellminators,

/NEW LITERATURE
Auto Rzdie Yibrators

/NEW DESIGNS
DC-AC Inverters,

American Tetevision & Raoio Co.

Luatity Products Since 1937
SAINT PAUL 1, MINNESOTA, U.S. A.

fe ANSWERMAN

Inquiries Sent To The Answerman Will Be Acknowledged Only If Accom-

panied By Radio-TV Service Firm Letterheads Or Similar Identification.

BY RTSD TECHNICAL STAFF

Dear Mr. Answerman:

I have a Philco TV-332 chassis with
an automatic tuning system. I am hav-
ing a little problem with it and wonder
if you can suggest a solution.

The customer’s complaint is that the
remote feature of this system works
somctimes, and sometimes not. Occa-
sionally the tuner does not stop on
station.

The unit is completely new to me
and 1 don’t exactly know how to tackle
it, or where to start. Is it possible that
the gear train is binding somewhere?

R.P.
Chicago, Il

Philco automatic tuning systems have
worked very well and ordinarily have
not experienced any binding in the sys-
tem. I don’t believe this is your trouble.
I think that more than likely a small
amount of grease or dirt has gotten
down into the contacts of the stepper
unit switch as shown in Fig. 1. The
contacts on the stepper unit switch
should be cleaned out with carbon tet

TOP TOUCH~
SWITCH i

\ STEPPER
| MOTOR
Sfeppler
Switch

| R S P ——

-

STEPPER UNIT AT
REAR OF TUNER

12.I6I( AC.
e LT o
TRANSF. )

—

Fig. 1—The automatic touch tuning circuit
used with the Philco TV-332 chassis.

6AU4 GT
DAMPER
TUBE

3, \

\ R, . ,
Do not use as Tie Points

Fig. 2—Pins 1 and 2 should be avoided
as tie point terminals on 6AU6-GT tubes.

or contact cleaning fluid as used for
TV tuners. Of course if the contacts
have become carbonized it is necessary
to remove the burned spot. The car-
bonization should be cleanly removed
and then the contacts washed to re-
move any possible oil or dirt.

Dear Sir:

I have noticed in several new TV
sets that therc has been a number of
6AU4-GT damper tube failures. I have
been unable to come up with a good
reason for this tube becoming defective
so frequently.

Is it possible that there has been a
bad run of these tubes?

E. H.
Sun Francisco, Calif.

It is not believed that the cause of
repeated damper tube failures is neces-
sarily due to the tube itself.

Some TV receivers, unfortunately,
make use of the unused terminals on
the damper tube socket as tie lugs.
Recommendations by tube manufac-
turers with respect to this is that the
damper tube socket not be used for
such connections or tie points because
it increases the possibility of breakdown
in the socket between the damper tube

high potential pins and anything con-
nected to the vacant socket terminals.
It has been noticed in some of these
cases that arc-over has occurred across
the socket, as well as through the sock-
et material. Often there is evidence of
the arcing on the socket in the form of
a black carbonization between the pins
with which it is occurring. It is sug-
gested that such tie points be removed
when repeated damper tube failure oc-
curs. Generally it is indicated in most
tube manuals that pins 1 and 2 on the
socket as shown in Frg. 2 should not
be used.

Mr. Answermuan:

I have a Sylvania TV receiver that is
causing me a little concern. The “Halo-
light” flickers when the set is in opera-
tion and my customer objccts to it. Not
being too familiar with this unit I am at
a bit of a loss to know exactly what to
do. T actually do not have a copy of the
circuit diagram so T am further handi-
capped.

Any suggestions or hints you can give
me as to why the Sylvania “Halolight”
may be blinking and what to do about
it will be of considerable assistance to
me. C. L.

Newark, N. |.

117 L\/ AC.

€y

BRIGHT-
NESS
CONTROL

"HALOLIGHT"
BULB

Fig. 3—"Halolight” circuitry showing
components. Note brightness control.
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Although there is seldom trouble with |
this feature as applied to the Sylvania
TV receivers, any number of things may
have occured to bring about the
condition,

First, it is suggested that the trans-
former voltage b¢ meusured. As shown
in Fig. 3, this voliage should be around
1200 volts ac for most receivers, except
the 24 inch picture tube size which
requires about 1800 volts. It is possible
that the transformer has failed and is
furnishing inadequate or improper
voltage.

The next check to be made is of the
two current limiting resistors, 33K ohms,
and the series brightness potentiom-
eter which is 250K ohms. It may be

VY HAYAY (/Y

presenis...the New Model E-420

DOT and BAR GENERATOR
for Color Convergence — Lanearity Patterns

v g
e PRI oe 98 a8 %0
abl 8 '

..- . o ‘.‘ Mo E-420 9

@®its a

WHITE DOT generator

that one of these series resistors or the :‘:g."jofgfo:"‘,‘:;ff,f‘,‘ff.fff:, ®it's a
brightness potentiometer has become de-
fective, or has increased in value. Per- VERTICAL BAR generator }
haps the best method of testing these | RAMl e o e---anrelly ® ¥ 00 — —
resistors is to substitute new ones in
place of the existing ones. ®it's a
If the blinking persists reduce the LS HORIZONTAL BAR erator
value of one of the 33K ohm resistors to genera
about 27K or perhaps a little lower. Itis | E - NS U @ O — —
very possible that the “Halolight” tube
has aged and requires an increase in ®itsa
applied voltage to keep it lighted. A
caution that should be observed in re- CROSS HATCH PATTERN generator
ducing the value of these resistors is{  —— . F _____ e e e e e N
that if they are made too low in value '
the dissipation rating of the components YES! @it has 4
may be exceeded The NEW Model E-420 VARIABLE DOT SIZE and NUMBER
If the above change does not correct _ _ i ¢
the bulb flickering the bulb itsel{ should is compatible for Color  § = = = 0 ___ — e e e B e
be examined. In the manufacture of and Monochrome TV.
these bulbs many t%mes th? reqLured it is the one Dot and Bar Generator that offers ot a ® it has
amount of mercury is deposited in the reasonable price, every cesirable feature for color VARIABLE 'vl (INd 'Hl BAR WIDTH
tube and it is generally visible as a small convergence and linearitv testing. ] |
drop rolling around in the bulb if held _ _gnﬂ HILM_BER _________________ - =%

up to the light. When a mercury drop
is not found rolling around inside the
tube it often indicates that there may
be insuflicient mercury in the tube and
the tube requires replacement.
Another point about the tube is that
it should be checked out of the metal
light shield. If the tube lights when held
in the hand (this can be done without
being exposed to a shock hazard if the
bulb is gripped away from the end

Model E-420 Deluxe (illustrated): In custom-styled, blue-grey,
hooded steel cabinet and foui-color, satin-brushed aluminum
panel with contrasting dark-b'ue control knobs. Dimensions
13 x 11% x 6% inches. Complete with tubes, output cables and
comprehensive instruction manual.

Net Price: $150.00

Model E-420 Standard: Electrically identical to above, but in
standard black rippte finished cabinet with black anodized
aluminum panel. Case dimensions 10% x 12 x 6 inches. Complete
with tubes, cables and manual as above.

Net Price: $145.00

@ it provides

DIRECT VIDEO OUTPUT

YIDED

@ it provides

e
MODULATED TV CHANNEL — 11| m g

OUTPUT

1
YiDeo

. . i

terminals) then the terminals should be " preastay
examined and covered with a few wind- \m“ R pRE'aJY”N Apparatus Company, Inc.
. a . r
Ings of ; f%’lm tape over the fleeves x trsdontf wacy 70-31 84th Street, Glendale 27, Long Island, New York
each end. The plastic material ma

ked d f P 1 ° d (}i ° 2 Export: Morhon Exporting Corp., 458 Broadwoy, New York 13, N.Y,, U.S.A,
Cracke« ] or C'CCP ve and not providing 73 \O Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10, Ontario
proper insulation, ) “€r6r oF PREC®
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because you
‘weren't able

Sorry you were disappointed. In many areas, there
just weren’t enough MASTERS to meet the demand.
But — cheer up. If you act fast, we can help you get
your industry-wide buying guide. We've located several
distributors with extras on hand.
And what’s more . . . you'll only pay
the $2.95 distributor price instead
of the regular $7.50.
wihe,

So send your coupon now . . .
first-come — first-served.

@ 100,000 items

@ Complete descriptions
@ Specifications—Prices
® 11,000 illustrations
® 8 x 11”7, 6 Ibs.

® 350 mfrs.

1450-Page Buying Guide . . .

helps you shop before you buy. The

supermarket pages of The MASTER
enable you to compare specs and
prices first — then buy and save.

Right in Your Customer’s Home . . .
you can sell direct from The MASTER's
pages. Watch it pay off in extra sales!

MAIL COUPON NOW!

UNITED CATALOG PUBLISHERS, INC., 110 LAFAYETTE ST., NEW YORK 13, N. Y.

Here’s my $2.95. Please rush me the 1956 MASTER, Official
Buying Guide of the Electronic Parts and Equipment Industry.

COLOR RF-IF
[ Continued from page 17]

linear operation for the range of signals
received must be used.

The third item, “Impedance match
hetween transmission line and tuner,”
is an important consideration because
unless this match is maintained, stand-
ing waves will be introduced in the
antenna circuit. Under conditions of
mismatch the amplitude relations be-
tween the luminance and chrominance
signals will not remain constant for the
various channels tuned in, thereby pro-
ducing the effects just discussed.

The final consideration, “Local oscil-
lator frequency stability,” refers to the
ability of the oscillator in the tuner to
arrive at an operating frequency in 30
seconds after turn-on, and its ability to
maintain that frequency with negligible
drift during the subsequent use of the
sct. One of the important consequences
of oscillator drift which shows up in a
color receiver reflects in the wideband
character of the /f bandpass (4.2 mc),
and the steep slope of the bandpass in
the vicinity of the sound /f notch. (See
Fig. 3). Drifts of 200 or 300 k¢ would
produce negligible sound-in-picture in-
terference in the usual narrow band
black and white receiver. However, this
amount of oscillator drift in a color
recciver will bring the sound if carrier
well up the steep slope of the curve and
produce annoying sound beat patterns.
These beat patterns will consist of both
45 me sound information and a 920 k¢
beat. This 920 ¢ beat is produced by the
interaction of the sound rf carrier and
the /f color subcarrier in the video de-
tector. The beat frequency degrades the
monochrome and color portions of the
picture, giving rise to a fine herringbone

color pattern. Obviously, keeping the
sound signal attenuated will keep the
920 ke beat invisible.

Video I.F. Considerations

When comparing video if system re-
quirements for color receivers with
those of black and white receivers the
first significant point that presents itself
is the greater video f bandpass required
in color TV. Taking into consideration
that the color subcarrier is located 3.58
me above the picture carrier, and that an
additional .5 mec must be added for
upper color sideband information, (plus
about .1 me¢ to allow for variations in /f
tuning), it becomes evident that the
video sf bandpass must be able to ac-
commodate a bandpass up to 4.2 me.

This bandpass is much greater than
that required for monochrome receivers.
On this score alone, the circuits used in
color TV will be found to be somewhat
different from those used in mono-
chrome receivers. [ig. 3 illustrates a
typical video /f bandpass characteristic
for a color receiver, and points up the
4.2 mec response range. This curve is
drawn for a video /if pix carrier fre-
quency of 45.75 me¢ and a corresponding
sound /f carrier frequency of 41.25 me.

Notice that the amplitude of the
video #f carrier (as in monochrome
receivers) is adjustable to 50% of the
maximum value of the curve to com-
pensate for the vestigial sideband nature
of the transmitted signal.

Proceeding to the color 7f subcarrier,
we observe that at this frequency the
response is on the flat part of the curve.
This flatness is maintained for .5 mc
above the color subcarrier to accommo-
date the color video sideband signals
from 3.58 to 4.08 mec.

[Continued on page 32]

VIDEO LF.
TUBE

LAST ————> 10 SOUND AND CHROMA DETECTOR

Bt =

Ls 4 BIFILAR WINDING
3

J e
70
LUMINANCE

DETECTOR

Fig. 5—Bifilar T trap circuit provides high rejection of the sound LF.

SERVICE DEALER and ELECTRONIC SERVICING e MAY, 1956



MODELS J-21 CKBF, CKMF, LKBF, TKBF, TKLBF, TKLMF, TKMF, CHASSIS 472; -21CKBU, CKMU, LKBU, TKBU, TKLBU, CROSLEY
TKLMU, TKMU, CHASSIS 473. NOTE: FOR ADDITIONAL SERVICE DATA SEE PAGES 26, 27 AND 28.

HEIGHT CONTROL| - This control increases the __ REAR VIEW DEFLECTION YOKE ADJUSTMENT The deflec -
overail height of the pricture.  When making Lhis ad ADJUSTMENTS tion yoke must be positioned as far forward as possible
justment 1 15 snmetmes necessary to ailso adjust the on the neck of the picture tube. To do this. loosen
Vertical Linearity to obtain a picture that is correc wing nut on the top of the yoke shield and push the
1v proparhioned. voke snug against the bell of the picture tube. Al the
same time. rotate the yoke to left or right as required ] cu
to make the picture parallel with respect to top and CowTaasy
bottem of window frame. Be sure to hold the yoke in
position while tightening the wing nut ey
t N
o aw
Ladatuan
{ nn
venr
e anTe
v oo

Misodiustnd Height
VERTICAL LINEARITY This contrul inereases
or decreases the hdight of the upper portion of the
picture. Headjustirent of the Heyht Contiol may be
necessary after adjugting the Vertical Linearity.

Pictura Tiltad

CENTERING MAGNET ADJUSTMENT - if the pic = am = o
ture is off center and or has neck shadow as shown in Bl gv 1 5 [} ':m |
the 1llustration below, rotate either or both centering i ) IS 1 v Rt
magnet levers until the picture 15 centercd on the s vl | .’K b o (7 s |
screen and is free of all neck shadow, Then readjust Vo I s Ses | E
the lon Trap. i e ———
- . g - ———s ——
Misodjusted Verical Yy
Vinoarity %1 r Lo St et e s s
AGC LEVEL CONTROL This control when mis e SR Cressrs ou. 1ot eraind on amit e
adjusted may cause a picture to be overconirasted. nr 1 PAUDVCTIOMCHASSIS 13 SHOWN ON THE
R MEATER SERES MESISTOR FULL SCHEMATIC
to show vertical or horizontal jhitters, picture pull, ‘ 1 1 -
or buzz in the sound. If readjusiment seems neces i ]
sary. the control canbe readjusted by one of the I T =
melhods given under| "AGC Level Control”
NOISE GATE CONTROL - With this control, ot is ?.'Lf';'.'.’.,}:l‘ Bulletin No. 494 TUBE SIDE OF CHASSIS

possible to obtain improved picture stability in the
presenceof electrical interference(noisel. To adjust
first turn the contrgi completely -counteiclockwise
where its effect 1s minimized. Then advance the con- sertedthrough the smallhole just below the Horizontal
trol clockwiseonly [ar enough tostabilize the picture Qutpul Transformer, adjust the Horizontal Drive
{f the control is adjpsted on a signal of one strength, Trimmer for maximum picture width.

1t may require readjistment when 4 signal of different
strength is reccived or when the setting of the Area
Switch is changed. [The final adjustment of this con- HORIZONTAL FREQUENCY CONTROL Sce
tro! should be madejon the strangest signal received. Horizontal Frequency Adjustment

The limiting facior |in this adjustment is the loss of
sync siablhty or the ntroducingof buzz intothe sound.

{Tube and Alignment Locations ond Tube Filamert Wiring)
HORIZONTAL DRIVE - With a screwdriver in

FOCUS - On the terminal board located belaw und to
BUZZ CONTROL See Sound Alignment - the right of the deflection yvoke, move lhe blue lead
from one lug to another until the sharpest picture or —
sharpest horizontal lines .re obtained. Note that the

104
ION TRAP MAGNET Sec lonTrap Magnet Adjust - 0—— .} position of the lead may need to be changed if .« re- t 8 o
ment placement picture tube 1s installed. .~ ‘ 1
pLelaid i AREL
ns 1 SwiTCe
¢ 3 i ! R4
< N EUPPER _‘ (3 QuRasT
o Re AiB:
e ContaoL
< N
AGC LEVEL CONTROL ADJUSTMENT -
CAUTION - Unlike most AGC adjustients, the AGC control cannot be adjusted in the usual manner by setting It to the position R205
where the picture just hegins (o overload. Because the Contrast Control in the present scts is located in the output circuit of n HoRZ .
the video amplifier. a different methad of sctting up the AGC control must be used. Note, however, that the setting is some- L M ineariry

what critical. If the control 1s advanced toe far. the picture may not only be nvercontrasted, but the sync portion nf the video s
signal may be compressed or elipped. and thus cause an unstable sync, vertical or hortzontal jitters, picture pull, and/or
buzz in the sound. I it 15 not advanced (clockwise} far enough, the video detector signal will be too low and cause a weak =
..—I AFC B
HOMZ CONTROL

contrasted piclure.
Howbever, should the control he lnadvertently turned, or if the picture shows signs of a misadjusted AGC Control, it can R-F T
readily be checked by one of the methads below. The method using an oscilloscope 1s the best and most satisfactory way.

WITHOUT AN OSCILLOSCOPE

RI46 A RIZ3
IGHTNESS Y AGC LEVEL
onTRaL~,| | [TJcontRaL

The [AGC Conliol fs preset at the factory and slgnal handling capabilities of the AGC circuil (s good enough that is should
rarely, if ever, have to be reset when the receiver is mstalled in the home

Receiver Contrast Control T
Step| Tuned to and Noise Gate set to Adjustment of AGC Control
1 Medium to strong | Contrast set full elockwise | Rotate AGC control tofully counter-clockwise position and note position F

TV signal. Weak | sn that Area Switch is in | of slot in shalt.
signal cannot be | “fringe” position. Noise

used. | Gate Control fully countet
| clockwise. t WIRING SIDE OF CHASSIS 472 & 473
{ H {Tuhe and Align i
2 | Advance AGC control stowly clockwise to where the picture shows the ° gnment Locations)
| first sign of overload (drift or jitter In picture or loss of sync). and
| nnte the position of the slot
g ! _ - -
3 4 ] | Estimate the amount the control shaft was rotated from the full coun-
terclockwise position.  Back the control off approxiniately 45% to 50%
| of this distance.
| | s (T e =
4 i oy | Recheck the receiver on all stations to make sure there is not only SOUND ALIGNME
! | adequate contrast, but also that there are no signs of overload. 1f in M NT
{ | daubt. repeat steps 1 thru 3. and/or favor the setting of the AGC con- T Y m— N J— ;
| trot that reduces the contrast range. e }.‘)7 c. trap stug ol 8 must be aligned first, regardless of which procedure 15 used for the remainder of the alignment (Procedure
| . - - R i ——ap—
5| ) Reset the Noize Gate Control, if necessary. Step| Channel Signal Generator
N | - No. | Setto Connected to Scape Connected to Adjust
.| Aoy | Lug 5 of T103 and chassis. | High side (thru detector probe) to high side of | Back out eack slug of T104. Then adjust slug on
| unused | Set generator for 4.5 me. | comrast control. or blue lead on the top tug of | clip side of T104until (irst null 15 reached. indi
channel | 400 cycle AM signal (mod- | ternunal board located on tube side of chassis | cated by minimum height of pattern on scope
ulated 30% or greater) adjacent 10 T102. Low side of scope tochassis. | screen.
Proceed with the remainder of the Sound Alicument, using either a signal from a TV station as a Procedure A. or alignment equipment as in
Procedure B.
HORIZONTAL FREQUENCY ADJUSTMENT ) . .
The Horizontal Frequency Control is the extension ofi the brass serew in the top of the Horizontal Qscillator cotl (L117) which PROCEDURE A (With signal from station) -
is located below the Horizontal Output tube. The estension shaft permits the adjustment of the control, when necessary. to stop| Crann [ A —
compensate for any change due to ageing of the tubes or components in the circuit which would shift the oscillator frequency No. \ Adjust Remarks

beyond the range of the Horizontal hold Conlrol

+ -+ S - — t | Stronu | L110 (Quadratere coil) for maximum sound output. 2nd peak | Set BuzzControl (R157) approximately 90° from clockwise stop
Step Receiver | Set Horizontal signal | (rom open end of coll is the correct peak. |
No | Tuned to Hold Control Adjust Horizontal Frequeocy Control — _
i = | - — - —Bh = B R o 2. | Weak | TI04 (slug on wiring side of chassls) and T105 for maximum | Keep signal below limiting. If the signal in the area s too
1 | TV station signal | Fully clockwise Adjust clockwise or counter-clockwise until picture locks n. signal | sound output strong to obtain these peaks, remaove the antenna from the re-
| Be sure that Noise Gate Control is not advanced too far l celver
" { Adjust counter-clockwise (out of can) until picture goes out of sync. 3. | weak | Buzz Control (R157) for minimum noise hash This signal should be weak enough toaliow noise (hash) to come
| - . - 1 - signal | thru along with the sound
3 Adjust slowly clockwise until picture just locks or synes in. e m— — - - . _
- t 2 ————————— 4. | Strong | L110 (Quadrature coil) for maximum Sound output. Limit the volume control setting so that this peak can be heard.
4 - Center of range. | When the Frequency Control is properly adjusted, the range of the Horizontal signal
Hold Control is such that when the tuner is switched off and back onto a station, L —_—
i the picture will pull in and lock when the control is set near either end of its 5. | Weak | Repeat step3 | same as for step 3
| range. signal |

SERVICE bEALER & ELECTRONIC SERVICING COMPLETE MANUFACTURERS SCHEMATICS. An exclusive service of Cawan Publishing Corp. by special arrangement with John F. Rider, Publisher.
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(MODELS AND CHASSIS SAME AS PAGE 25) NOTE: FOR ADDITIONAL SERVICE DATA SEE PAGES 25, 27 AND 28.

SCHEMATIC CHASSIS 472 (CODE B) and 473 (CODE B)
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10 ADJUSY THE ION TRAP MAGNET Set tie Brightness control com-
pletely counter-clockwise, then advanced slightly clockwise (less than 1/4
turn).  Stide the trap forward or backward on the neck of the tube and at
03 the same time rotate trap clockwise or counter-clockwise untlla rasier
AERIAY| appears, then adjust for maximum urightness. Il no raster 1s oblamed”

with this setting of the Brightness control. advance the control siightly
clockwise and repeat adjustment of the trap umil a raster appears. The
I1nal selting of the trap ahould be made with Lhe Brightness conirol sel lo
the maximum position with which good Line focus can be obtamed. 1l neck
shadow i encountered, oF if 1he plcture 15 off center, correclion should
be made with the centering magnel on the back cover of the dellection yoke
Never use the jon Trap to correct neck shadow. Always set the trap 1o
the position where maximum brightness is obalned. After any adjusiment
of the deflection yoke or centering maxnel the Tun Trap should slwass be
checked and readjusted for maximum brighiness.

Vol vios

Vo
e scae
s 3

UHV - VHF TUNER VHF TUNER

(Part No. 159698-1)
{Part No. 159725-1)
SEE NOTE 6 &0 "c’"’s
,r. ‘N .
i }
[ Eis g fene i G fole 12 :
PEIPC: - e ped ) v na e
"‘_zaw+-"(f —.ju{ il ! .
COMBINATION YHF-UHF
- 13-Position Turret Tuner, Part No. 159698-1
45478
OSCRLLATOR
&

|

7D MER ALATE

4BOTA  SaTe s
A L TesT POINY MiXER _EUL',@
ALTING AT

SEENOTE 7

3
0 A
w | 71800}

b -

9 +70R

/
4
= S i
S S—

LR

+
racie 4
OwE C-17D006 1

bwe. ¢-ro0mn 1t

]

T

VHF TURRET TUNER Port No, 159725-1

SERVICE DEALER & ELECTRONIC SERVICING COMPLETE MANUFACTURERS SCHEMATICS. An exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, Publisher

WWW-americanradiohistorv-com —-_



MODELS J-21LPKBF, LPKMF, CHASSIS 476; -2|1LPKBU, LPKMU, CHASSIS 477. NOTE: FOR ADDITIONAL SERVICE
DATA SEE PAGES 25, 26 AND 28.

CROSLEY

HEIGHT CONTROL - This control increases the _.
overall height of the picture. When making this ad-
justment it is sometimes necessary to also adjust the

REAR VIEW
ADJUSTMENTS

DEFLECTION YOKE ADJUSTMENT - The deflec-
tion yoke must be positionedas far forward aspossible
on the ‘neck of the picture tube. To do this, loosen

BLOCK DIAGRAM

P 7;:’@—0: Vertical L}nearity to obtain a picture that is correc- wing nut on the top of the yoke shield and push the
. e I =0 ly proportioned. yoke snug against the bell of the picture tube. At the
o ped [ OEECDE L outeut {.’ same time, rotate the yoke to left or right as required
L o s i aN to make the picture parallel with respect to top and
i vu~:- - i s bottom of window frame. Be sure to hold the yoke in
bomiasis | NP tuneR ABML ORO F —— el N ~ N N
1w ot b position while tightening the wing nut.
o &) e w
poggefrrrml | e | ] e [ ] e e
s sl = Mt TN ‘
7 T 3 [=
g Suee |
L ase—] 1 6¢ i 3 7N
aweurien — S — { ) ‘ Misodjusted Helight
TupER s G ] e
| VERTICAL LINEARITY - This control increases
e AR = — or decreases the height of the upper portion of the
] ‘l picture. Readjustment of the Height Control may be
crer t | Ll R p— necessary after adjusting the Vertical Linearity. Picture Tilted
3css {y)ecs? [SCS |
|
= - . i T CENTERING MAGNET ADJUSTMENT - If the pic-
RN — ot JE— I s, ‘ 0 ture is off center and/or has neck shadow as shown in
arc 8 contman, —1{3,-_‘:.‘.‘-4—1 et nectrien omuren the illustration below, rotate either or both centering
p | ] = e i magnet levers until the picture is centered on the
»mmm nter - 4 i | screen and is free of all neck shadow. Then readjust
the Ion Trap.
Misadjusted Vertical
SPECIFICATIONS Linearity
POWER SUPPLY: 117 volts, 60 cycle, a.c AGC LEVEL CONTROL - This control when mis-
POWER CONSUMPI ION TV, 155 watts VHF adjusted may cause a picture to be overcontrasted, or
Phéno 120 watts }Models to show vertical or horizontal jitters, picture puil,
TV 1610 watts VHF-UHF or buzz in the sound. If readjustment seems neces-
Phc,mo. 125 watts }Models sary, the control can be readjusted by one of the
AUDIO POWER OUTPUT: 1.7 watts maximum. methods given under "AGC Level Control”
E: 300 ohms balanced. e Off Contor and
:l:‘Eng:‘Nt;NRP:r:(;ZPED;4N5) 88 :lc 1?’]4 to 216 mec. NOISE GATE CONTROL - With this control, it is iy s’“:d"'
= (Channels z‘thru 13) possible to obtain improved picture stability in the
470 to 890 mc. (Channels presence of electrical interference (noise). To adjust,
4 “:nc'aa . first turn the control compietely counterclockwise, HORIZONTAL DRIVE - With a screwdriver in-
z pu'Ed) where its effect is minimized. Then advance the con- sertedthrough the smallhole just below the Horizontal
INTERMEDIATE FREQUENS,; trol clockwise only far enough tostabilize the picture. Qutput Transformer. adjust the Horizontal Drive
Video Carrier I 351 25 Tk if the control is adjusted on a signal of one strength, Trimmer for maximum picture width.
Sound Cm,'“er‘"' d 4 ?c it may require readjustment when a signal of different
e RE YAk lbc)\:n - “mc' strength is received, or when the setting of the Area
D““C”ON{ i gy enetics Switch is changed. The final adjustment of this con- HORIZONTAL FREQUENCY CONTROL - See
FOCus: E esctrols aplcr anent Magnet. trol should be made on the strongest signal received. Horizontal Frequency Adjustment
ION_IRAL: SIS Esars ;:Q %5 750 ¢.p.s. The limiting factor in this adjustment is the loss of
:l{g:'[llz(:a?'[:é;dct::g”:gi; 60 c.p.s. " sync stability or the introducingof buzz intothe sound. ESEE
: o] - On the terminal bozrd located below and to
ERAME FREQUiNtCY'i 3%C'5p2'55iines BUZZ CONTROL - See Sound Alignment the right of the deflection yoke, move the blue lead
SCANNING: 8,," e;z?f:;b;[ . from one lug io another until the sharpest picture or
S PTED CE: " 3.2 ohms @ 400 cycles sharpest horizontal lines are obtained. Note that the
VOICE COIL 1M ANEE: . b : ION TRAP MAGNET - See lonTrap Magnet Adjust- ——  — position of the lead may need to be changed if a re-
ment placement picture tube is installed.
’ﬂﬂ‘ e T
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In the tuners used on chassis 476 and 477, there is an oscillator adjustment for each channel. When the receiver is installed, . . \U 3308 _ '.l
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the oscillator sbfuld be adjusted for each channel on which a station is operating in the area.
A G INTERLOCK

Set the Channel Selector to the channel that is to be adjusted. Turn the Fine Tuning control to as near the center of its range
as will permit the slug to be adjusted. The oscillator trimmer slug is to the right of the channel selecter shaft,and is acces-
sible thru a hole in the front of the tuner after the tuner knobs have been removed. Use a non-metallic screw driver and
adjust the oscilldtor trimmer slug until the proper tuning point is in the center of the Fine Tuning Range.

Bulletin No. 495 TUBE SIDE OF CHASSIS

(Tube and Alignment Locations and Tube Filament Wiring)
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MODELS AND CHASSIS ARE THE SAME AS ON PAGE. 27. NOTE: FOR ADDITIONAL SERVICE DATA SEE PAGES
25, 26 AND 27.
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cathode (pin #11) of the picture tube. Socket voltages
tolerance 10%. Input signal 6000 microvolts, minimum
for these readings. Area switch in local position.
SW104 in TV position.

2. Supply voltage, 117 volts 60 cycle A.C

3. K-1000

4. Allcapacitance valuesin mmf. and allresistance values
in ohms unless otherwise noted.

5. R185 or R186 will be clipped off on some chassis.

two capacitors connected in parallel:

158215-2
and 158215-32

47mmf{, 10%, 3 kv.
82mmf, 10%, 3 kv.

or

158215-3
and 158215-56

68mmf, 10%, 3 kv.
56mmf, 10%, 3 kv.

This change of parts is made on sonie chassis in order
to increase picture width. It is not used on all chassis
and {s not designated by a code letter change.
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OSCILLATOR ADJUSTMENT | 1 S
R198 . e OAMPER
1f the range of the fine tuning control is not sufficient to S —— === —_—
tune in the UHF channel properly, the oscillator tuning slug -
will have to be adjusted. This slug is accessible through S e RSO LR e TIWI S
a hole in the tuner chassis which is directly to the right of PR ¢ o S R T £ JiRE
the tuner shaft. Set the channel selector knob to the chan- To AN 2/\¢ 2 |
nel to be adjusted. Use a non-metallic screwdriver and i 993
adjust the slug until the proper tuning poiut is in the center ro : =
of the {ine tuning range. Vio3) vioe) plo]  Viorg pYio3
TO TUNER
E——- = o8, o) ]
/_wn Fig. 1
Z2 TuRNS 10. There were a few pilot run chassis 476 Code A and 477
START, 2t STRING SLOT IN_THIS THO 4 Code A which were wired as shown in Figure 1. The
VAR »oghﬁ'u'"nv THown cront D differences between these and later production chassis
crowt| A / e :_ls:’ """"““’""S_E XK. are (1) the bottom winding of the transformer, (2) the
\ ) e e Vi \ value of R198, and (3) the use of R197 and C205.
T E g ( ; (™))
%"ié%sf«ﬁg'gé’:nm —)‘{ /) All service replacement transformers are like those
DifL STRINGING EAGRAM /Al e 6Y I COMPLETE U'° U” used in the later production. Therefore. -when install-
OR 477 CHASSIS ’ = e A f;'@ous'f,%éc';z‘jﬁ‘s, é{(‘j ing replacement transformers, remove C197 and C205,
DAL | STRINGING OlaC il LOCATNG u change R198 toa 22K resistor and connect the bottom
winding of the transformer as shown in the complete
NOTES 6. SW101B is open when SW101A 1is closed. schematic.
7. Terminals of T104, T105 and L110 are viewed {rom 11. Tube type 12DQ6 is used in later production chassis
coll side. instead of 12CU6. 1t is also recommended to use the
" 5 12DQ6 as a replacement horizontal output tube in any
1. All voltages measured with an electronic voltmeter A
connected fgrom socket lug to chassis. Some voltages 8. On some chassis R153 and R159 are replaced by R180, Crosley chassis where a 12CU6 was originally used.
are variable and voltages shown were measured witha 12K ohm, 3 watt resistor (Part No. B-170773-3). The new type 12DQ6 tube was created because the stand-
ards for the 12CU8 proved to be inadequate. These
normal picture on the picture tube and the contrast and ) ar \
brighinepss control set for 60 volts peak to peak on the 9. On some chassis C200 (100 mm{) may be replaced with standards allowed too wide tolerances with the result

that some manufacturers were making lower output
12CU6"s while other manufacturers were making 12CU6's
with higher output. 1n many instances, a low output
12CU6 can not be used ina circuit that requires a
higher output tube. Inthe 12DQ6 the standards are
adequate to specify a tube which is the equivalent of the
high output 12CU6, but with narrow tolerances, to avoid
another problem of interchangeability.

On later production chassis R173 AGC Level Control is
Part No. 170501-1: it is the same as 159863-1 but with-
out the 15K stop. For replacement purposes, use
whichever control is currently available.

SERVICE DEALER & ELECTRONIC SERVICING COMPLETE MANUFACTURERS SCHEMATICS. An exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, Publisher.
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GUEST
EDITORIAL

by WALTER C. BIEDA

Chief Service Engineer, TV Division, Sylvunia Elec. Prod. Inc,

EDITOR’S NOTE: Walter C. Bieda, Sr., Chief Service
Engineer for the Radio and Television Division of Syl-
vania Electric Eroducts, Inc., is @ man with many hobbies
(“ham” radio, sound movies, boating, organ playing) but
with one overriding major interest: helping the radio and
television serviceman. NATESA recognized this recently
with a special citation honoring him as “Truly a friend
of independent service.”

HE television and radio serviceman is a “doctor”

—and will be more successful if he acts and looks
the part.

He’s called into the home to diagnose a “sick” tele-
vision set or radio; he may operate there or in his
shop. He has a wealth of technical information at his
fingertips because of professional training and experi-
ence, just as a physician has. As important, the TV
and radio serviceman deals in an area that is mysteri-
ous to the layman, the same as a doctor.

But a few servicemen fail to live up to the level they
should . .. and it hurts their business, as well as hurt-
ing the whole profession.

When you get right down to it, the respect you
command from your customers determines whether
you’ll be called back and whether your customers will
come to you when they’re ready to buy a new set.
Commanding respect is greatly a matter of psychology.

How does a doctor dress? A lawyer? The answer
is plain: with white shirt, tie, suit. How do their offices
look? Clean and well-ordered, if they’re good men—

ez
help your heart fund
AN

help your heart

for they know that orderly surroundings engender
respect from their patients and clients.

Here lies a lesson for the serviceman.

A neat, clean shop is part of the lesson, for many
television and radio work-rooms look like the day
after a hurricane. It’s important also to have a fool-
proof system for finding sets that have been repaired
and are being picked up by the customer; having to
wait irritates the set owner, and hearing the clerk
mutter that he can’t find the merchandise doesn’t help
your shop’s reputation.

Then there’s the matter of house calls.

A serviceman can’t always wear shirt, tie and suit.
Doing roof jobs, or other dirty work, he’d quickly ruin
his clothes. But one dealer outhits his servicemen in
neat uniforms, with the firm name tastefully im-
printed on the jackets—and you’d be amazed at the
impression thar makes on customers. A neatly-clad
serviceman appearing at a housewife’s door is sure to
make a better impression than one whose outfit is too
casual or even downright messy.

One serviceman carries a clean pair of gloves in his
kit and does it for just one purpose: when he’s ready
to move the customer’s set in the home, to get at the
chassis, he puts on the gloves so he won'’t leave finger
marks on the cabinet. Small item? Sure—but it pays
off by leaving a good impression.

Another idea that’s been used successfully is for the
serviceman to carry a small rug or mat, to protect the
home-owner’s rug or floor from dirty parts or tools.
Too often, placing tools or set parts on a light colored
rug leaves a smudge of dirt, and that disturbs the
housewife more than many servicemen realize.

Taken separately, these ideas don’t sound impor-
tant, and you might shrug them off. They aren’t im-
portant, when vou consider how small the effort re-
quired; but they are important in shaping the
impression you leave with the housewife. That im-
pression may well determine whether you’re called
back—or whether, if you'’re a dealer, you get an order
when the set owner is ready to buy a newer model.

Your doctor has a bedside manner. You can cultivate
a “tele-side” manner, using tact and patience with
customers—and it will pay off for you.

www americanradiohistorvy com
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OSCILLOSCOPE KIT

FOR COLOR TV!

Check the outstandiag engineering design of

this modern prinzed csrcusr Scope. Designed
for color TV work, ideal for critical Laboratory ap-
plications. Frequency response essentially flat from
5 cycles to 5 Mc down only 115 dbat 3.58 Mc (TV
color burst sync frequency). Down only 5 db at 5
Mc. New sweep generator 20-500,000 cycles, 5
times the range usually offered. Will sync wave form
display up to 5 Mc and better. Printed circuit boards
stabilize performance specifications aad cut assembly
time in half. Formerly available only in costly Lab
type Scope. Features horizontal trace expansion for

observation of pulse detail — retrace blanking am-
plifier — voltage regulated power supply — 3 step
frequency compensated vertical input — low ca-
pacity nylon bushings on panel terminals — plus 2

host of other fine features. Combines peak perform-
ance and fine engineering features with low kit cost!

Heathkit TV
SWEEP GENERATOR KIT

ELECTRONIC SWEEP SYSTEM

A new Heathkit sweep generator covering all

frequencies encountered in TV service work
(color or monochrome). FM frequencies too! 4 Mc
— 220 Mc on fundamentals, harmonics up to 880
Mc. Smoothly controllable all-electronic sweep sys-
tem. Nothing mechanical to vibrate or wear out.
Crystal controlled 4.5 Mc fixed marker and separate
variable marker 19-60 Mc on fundamentals aad 57-
180 Mc on calibrated harmonics. Plug-in crystal in-
cluded. Blanking and phasing controls — automaric
constant amplitude outpur circuit — effcient atten-
uation—maximum RF output well over .1 volt—
vastly improved linearity. Fasily your best buy in
Sweep generators,

LY

A SUBSIDIARY OF DAYSTROM, INC,

OMPANY

WRITE FOR FREE CATALOG
...COMPLETE INFORMATION

r

STOPS TELEVISION
AND RADlO CONTROL NOISES

ElIMINATEs NOlSE due to dxrt duat and corromon_

on electrical contacts. %
JUST SPRAY ON . . convenient power spray can

does the “job in a wink. No need to dxsmantle
hagssis

L 3 T
C! . s

lays, switches and other sliding electrxcal tontnct
devices in one operation. i Sy

SAVES TIME AND MONEY- gets th“e Job ne. fasz
—-long lasting—full 6 ounces. No. 8606 ]

A
CLEANS AND LUBRICATES contacta controls re--

N

&é:&

GENERAL CEMENT MFG. CO.

919 Taylor Avenue « Rockford, lllinois

| Chemicals Alignment
Tools
®

SEE US
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Hordwoare

FREE COPY...G-C Catalog. Send postcard -oday!

TV-radio service work is faster, easier, more profitable .
G-CService Aids. You'll find thousands of them at your G- paru. distributor.

. BOOTH 590—-ROOM 612—PARTS SHOW
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HEN a customer walks into a
W service shop with a radio set
under his arm and describes his “prob-
lems” to the serviceman—or when a
customer phones to a serviceman and
asks him to “come out and see what’s
wrong with my radio (or television)
set”—quite obviously two conflicting
psychological happenings occur, to wit:
1)—the serviceman hopes first that he
will be given the job, and second, that
he’ll make a profit on it—and, 2)—the
customer hopes first that he won’t be
asked to pay too much money for the
repair job, and second, that when the
work is done he’ll get satisfaction for
his investment.
In this treatise we do not intend to
discuss any of the sales or merchandis-
ing angles which take place during the

posowry |

Proper Billing

The presentation of the bill
to the customer and its effect on

customer relations.

by SAN D'ARCY

initial parts of the serviceman-customer
relationship as outlined above. Instead
we will cover the final phase—that time
when the bill is presented—which fre-
quently is the moment when service-
man-customer relationships are either
solidified or broken. It’s a truism that:
“A satisfied customer is your best ad-
vertisement” so let’s see how “bill pre-
senting time” can be reached, and con-
cluded, to everyone’s satisfaction.

When a bill is presented to a custom-
er a serviceman can either win the cus-
tomer’s respect and future business or
he can get into the customer’s “dog-
house.”

With this in mind we called on sev-
eral service shops and several part-time
servicemen and asked them to show us
how they presented their bills to cus-
tomers. The procedures used by some
made a very favorable impression,
while others were quite the opposite.

TR
aaom.mr AFRS. MELEVISION Ne

wcswveo oy

ALLEADIO AND TELEVISION TU8E SALES ARE finar,
O RETLENS OR EXCHANGES WITWOUT 115 SALES Sor,

Fig. 1—(Left) Poor form. Fig. 2—(Center) Fair form. Fig. 3—(Right) Good form.
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PAYS!!

We do not intend to embarrass any
service shop by showing its billing
method. Instend we’ll show you how
some use a system that in our opinion
is very bad indeed, how others use a
bill that is only passing fair, and fnally
how others ust an order form which is
highly effective. Incidentally, we learned
that the latter is a stock form pad
called “TV-Radio Service Order” type
TVR-100 which is printed by Electronic
Publishing Company, Inc., of Chicago
and which is sold over-the-counter for
a very nominaﬂ sum by practically every
parts distributor.

First, glance at Fig. 1. Here, in our
opinion, is a very bad method of billing.
Now look at Fig. 2 and you'll see a
printed form that is slightly better than
that shown in Fig. 1. Now look at Fig.
3 and you’ll see a “Form” that is better
than either of the other two, but which
still is far from perfect. Finally, glance
at Fig. 4, which is the TVR-100 Order
Forms sold by distributors. Here, in
our opinion, is a well-executed “Order
Form” that “has everything.” Fig. 5—
A and B shows what is printed on the
back of the original and second sheet
of the TVR-100 forms, which are done
in triplicate.

As stated above, the TVR-100 forms
come in pads with triplicate sheets. The
original is white, the second or dupli-
cate sheet is vellow, and the third, or
office record triplicate is pink.

Figs. 5A, 5B
Printed ma:
terial on
back of
TVR-100.

Lgal tity fur exormal inferfirenes rocated T other TV
automudike, elertres) phenor . applancos diat
et wave: FM mevirers o transainttens, vie,. ranms
Wrus

Fig. 4—TVR—100 Order Forms by
Dave Rice.

In preparing his TVR-100 Order
Forms, Dave Rice, of Electranic Pub-
lishing Company was far-sighted. First
of all, he protected the service shop
by stipulating exactly what wbe, part,
and performance guarantee is given
on a fnished job. (This also makes
a favorable impression on the cus-
tomer). All customers get the origi-
nal copy, or white sheet which has the
guarantee on its reverse side. However,
in cases where the serviceman has had
to “pull” the set, by using the second,
or yellow sheet of the order form, he,

[ Continued on page 31]
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Sonotone’s 2-model line
simplifies

cartridge replacement!

JUST 2 SONOTGNES (1P, 2T)
TAKE THE PLACE OF...

i

uP 10 172 MODELS IN OTHER
CARTRIDGE LINES!

You finish jobs raster, please customers more,
when you standardize on Sonotone Ceramics

Why juggle a handful of different cartridges, when it’s so much easier and
faster to stick to just two! Sonotone single-needle 1P and turnover type
2T are all you need for over 90% of quality replacement jobs.

These two Sonotone cartridges fit practically any arm. They’re quick
to install. And remember, Sonotone cartridges are more than replace-
ments. They’ll give better response than original equipment...enhancing
your reputation for quality work.

New standard of the phono industry

In more than half the quality phonographs
made today by leading manufacturers,
vou’ll find one of these Sonotone cartridges,
All the more reason why you should
standardize on Sonotone.

SONOTONE. .:riive:
e CARTRIDGES
ELMSFORD, N. Y.
In Canada, contact Atlas Radio Corp., Ltd., 50 Wingold Avenue, Toronto
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COLOR RF-IF
[ Continued from page 24]

In the vicinity of the sound if carrier
the response curve drops sharply into a
notch at 41.25 mc. This sharp drop is
accomplished by traps especially de-
signed for this purpose, and is neces-
sitated by the fact that the rejection of
the sound carrier in the video /f section
must be kept high (about minus 40 @)
in order to prevent formation of the 920

ke beat previously referred to.

Due to the complexity of design of a
wide band 7f system some receivers are
using a relatively narrow band 7f with a
response such as that shown in Fig. 4.
Although this if response appears to
deliberately sacrifice chroma signal, this
loss of signal level is compensated for in
the chroma section of the receiver. The
end result of this compensation pro-
duces relative luminance/chrominance
amplitude ratios which correspond to
those present in the original transmitted
signal.
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Now Avazlable. NEW/ | § : S

IVERS

Nothmg else like them anywhere! Choice of 1
28 typesand sizes! New plastic kit at right :

No. K7 Self-Standing Service Kit
Stands Up! Hangs Up! Folds Up!

Stands upright for easy accessibility. May be
hung flat on wall or may e folded. Each driver
fits in individual holder marked for size, color.

3} Cbec,é Tbese 6 Imporz‘ant VACO Features
3 NEW! Extra large VACO
3 ot haregt  NEW! All-hollow shafts Comfordome Handies!

r

NEW! Extra hard
fong wearing sockets!

NEW! Shafts insulated
from handle to tip!

NEWT Available in 4 shaft
Iengths and 7 Hex sizes!

Coupon only valid for use as stated be-
" fow. Not vahd in states where prohibited.

R.T
NAME_ .. eer ctecncorencr ccnecosser oo omrmsecnmesssssnssonscs x a ‘
}M Take this coupon to your
SOl e eeee et e e teocenes ‘:ii“gf”iobbér. It is worth $1.20
ity oviecomeccnnne aommms coemnn Zone.____. State.. .o ooeen. [.‘8 < when \,ﬁ"Qd’ in and used

VACO PRODUCTS COMPANY 3 K 7 Kit. If your jobber cannot
317 E. Ontario St., Chicago 11, 1. g i supp!y you, wnte direct. -
In Canada: Vaco-Lynn Products Co.,Ltd.,Montreal 1, Que.
e — AWMM

’Q[ ‘to purchase one VACO
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Traps

In addition to the conventional series
resonant and absorption type traps found
in  monochrome receivers, elaborate
traps are used in color receivers for the
more exacting task of signal rejection
in color video /f sections.

One of the newer type traps, called
a “bifilar T” trap, is designed to pro-
duce the effect of high attenuation with
steep sloping sides, as shown in Fig. §.
In this circuit L2 is coupled to LI. The
coil L3 is a bifilar winding where wind-
ing 1-2 is interwound with winding 2-3
to produce unity coupling. The 330 chm
resistance in combination with L3 pro-
vides a negative resistance effect which
is opposite to the equivalent resistance
of the resonant trap circuit C1, L4. The
explanation of this negative resistance
effect is beyond the scope of this article.
The resultant high Q of the trap pro-
vides a 32 db rejection of the sound if
in the luminance channel.

Another type of trap circuit is shown
in Fig. 6. Where fringe conditions are
such that the sound reception is weak,
it may be desirable to adjust the ampli-
tude of the sound /f carrier for a better
compromise between adequate sound
response and the 920 k¢ beat interference
signal. The circuit shown in Fig. 6
allows for this adjustment.

In analyzing the trap action we ob-
serve that the trap is made up of three
branches. The first branch, LI-CI is pre-
dominantly inductive, because CI is
large enough to be negligible in this
application. It is present only to prevent
short-circuiting the age voltage. The
second branch C2-C3 is capacitive. The
third branch RI-R2 is resistive. In effect,
the inductive branch LI is in parallel

Blocks . C1 «_
DC. Path >
70 1st.
LEGRID
FROM
TUNER Co
————
330
T 2 T
sounn LeveL” =
CONTROL
750 o £ AG.L.

Fig. 6—Sound level control used in
adjustable trap circuit.

with the capacitive branch €2-C3, there-
by providing a parallel resonant circuit
which presents a high impedance to
the sound :f frequency.

The phase relations in the inductive
and the capacitive branch are essentially
equal and opposite at the sound if fre
quency. However, the phase in the
capacitive branch may be altered by
the resistance connected between the
junction of C2 and C3 and ground.
Variation of this resistance, and hence
the phase, will control the effectiveness
of the trap action. Thus, when an in-
crease in sound transfer is desired, RI
may be adjusted for this purpose.

As in the tuner, similar precautions
with respect to nonlinear circuit opera-
tion must be observed in the /f section,
otherwise cross-talk and an improper
passband will result. For this reason spe-
cial 7f amplifier tubes such as the 6DC6
and 6BZ6 with remote cutoff and high
sensitivity characteristics have been de-
veloped and are being used.

AGC. 2
L,

Ly
157} \'/LT/DEO -
== 1
10K "
Ry
R, 39.75
Y
B+

%

2nd.VIDEO
> IF
/ %
47.25 L

Fig. 7—Series resonant tuned circuit used in LF. stages of color TV receiver.
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The wider bandpass of the /f section
is effected by the use of overcoupled
interstage transformers and the use of
four or five stages of video /f employing
stagger tuning. Crystal detectors are
generally used because they are more
linear than their vacuum tube proto-
types, and because they are small
enough in sizé¢ to be housed in the /f
cans, thereby eliminating stray pickup
interference.

Bifilar coils in interstage coupling of-
fer many desirable features as compared
to conventional single tuned coils. In a

bifilar-wound transformer both primary
and secondary are wound together, thus
affording almost unity coupling. This
allows the use of the primary winding
in the plate circuit of the driver tube
and the secondary winding in the driven
tube. The cost of the coupling capacitor
and grid resistor usually used in stagger
tuned systems is thercby saved. A sin-
gle powdered iron core effects the neces-
sary tuning.

As an added advantage, bifilar coil
usage results in improved noise immu-
nity. This takes place as follows. Con-

PAYS l IS WAY every day

TESTS and
REPAIRS

T PICTURE
TUBES

Makes Customers Happy
—Creates New Profits

Servicemen now earn new
servicing dollars in minutes and
build satisfied customers—with
B&K Deluxe Portable CRT 400.

Spots and corrects picture tube
troubles in a few minutes, right in
the home, without removing tube
from set! Restores emission, stops
leakage, repairs inter-element
shorts and open circuits. Grid
cut-off reading indicates picture
quality customer can expect.
Life-test checks gas content and
predicts remaining useful tube
life. Cuts operating costs,
eliminates tube transportation.
Also saves money on TV set
trade-in reconditioning. Profits
start the very first day.

Send for Bulletin 104-D

ECONOMY CRT 200

Every serviceman can cash in on
picture tube repairs with this low

priced quick profit maker. Per- PROVEN IN

forms most of the functions of

the CRT 400. Has 37 meter. In EUI{EERY"SI;\DY

leatherette carrying case.

Size: 11 x 7%2 x 57 BY OVER

Weighs 5 Ibs. Net $3995 20,000
SERVICEMEN

DELUXE CRT

with 472" Plastic Meter

Weighs only 5 Ibs. mounted in rugged,
fuggage style, carrying case covered with

Nei$5495

handsome, durable leatherette.
Size: 11 x 72 x 5”.

CATHODE \\

Resuvenaror
TeEsTERS

Mode by the Makers of the DYNA-QUIK Tube Tester

BaK MANUFACTURING C€O.
3726 N. Southport Ave. - Chicago 13, lilinois
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ventional #f circuits contain relatively
high values of grid resistors. Because of
this an incoming high level noise pulse
can result in a grid bias with an ampli-
tude high enough to cut off the tube.
This will drive the picture tube toward
the black level producing black spots
r “holes” which give rise to annoying
trailing white tails wherever these
“holes” appear on the picture screen.
With bifilar coils the grid circuit im-
pedance is practically zero, so that even
if a noise signal is present, the corre-
sponding pulses will not give rise to grid
bias, and will not produce the effect
just described.

Another type of 7f amplifier coupling
circuit employed in color TV receivers,
as shown in Fi/g. 7, is one in which the
plate coil is connected in series with the
output capacitance of the tube to form
a series resonant circuit. The resonant
frequency of the latter is adjusted to the
desired value so that the voltage drop
across L/ is a minimum and the voltage
transfer to the next stage (as developed
across RL) is a maximum. At any fre-
quency other than the resonant fre-
quency, the impedance is very high, so
that where an unwanted signal is con-
cerned the greatest voltage drop appears
across LI and the voltage transfer to
the next stage (as developed across R2)
is a minimum. The purpose of resistor
R2 is to reduce the Q of the coil so that
a desired bandpass is efTected.

Application of this method of cou-
pling may be employed in the grid cir-
cuit by connecting a coil L2 in the man-
ner shown in Fig. 7. In this case the grid
signal load consists of L2 in serics with
the parallel traps tuned to the adjacent
channel sound (47.25 mc) and the ad-
jacent channel pix (39.75 mc).

E 1§74
A
Yl
S e\
/’1 - \\ f/ o\
~ s;\-<V" ] {
L N §

THEN AFTER You TESTHS TUBES
BY TAPPING HEM WHAT HAPPENS THisA),

SOLD
BECAUSE IT'S |

A,,fenn-fg-'ine‘eyred

14/

1A LPN1

by

3-D it
/—W INDOOR
ANTENNA
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SELLS =95
“ror 12

MANUFACTURING CO.
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YOU CAN'T ARGUE

WITH ACCEPTANCE

Buton Brownay | o

The most complete line of twist mount
dry electrolytic capacitors

Proven quality, 100% inspected, accurate
replacement, prompt delivery

Better than any claims we could make is the
unqualified and enthusiastic acceptance by
enginecers and servicemen altke. These are
some of the features on which this acceptance
1s based:

Aluminum containers provide maximum protection
against moisture.
‘ Low leakage, long shelf life.
Designed for 85° C. operation.

Complete with metal and bakelite mounting plates.
Easy to mount.

Extremely compact—yet highly dependable. Pyra-
mid capacitors are listed in Sams’ Photofacts and
Counterfacts.

See us tn booth no. 213 at the May Parts Show
PYRAMID ELECTRIC COMPANY

1445 Hudson Blvd., North Bergen, N. J.

PROPER BILLING
[from page 31]

the serviceman, gets a “responsibility
release,” as is shown in Fig. 5 B. Like-
wise, in cases when a repair job is done
and the customer wants to defer pay-
ment, the serviceman can, if he wishes,
make delivery and then, he asks for the
customer’s signature on the “Promis-
sory Note” portion of the second sheer.
When this is done (and it is absolutely
legal) the serviceman is fully protected
and can collect his fee without being re-
quired to pay court or lawyers’ fees if
he ever has to take legal action at some
future date.

Often a service bill for $30 or $40 can
work a hardship on a customer and he
would like 1o pay off the obligation in
two or three monthly payments. The
“Promissory Note” portion of the TVR-
100 form handles cases like these very
effectively, and here again, is done in
such a way as to make a favorable im-
pression on the customer.

For example, by getting the custom-
er’s signature in the space of the lower
left corner, the customer’s “release” is
an invaluable adjunct and provides a
certain degree of protection to the serv-
ice firm.

As to the original, or face side of the
Order Forms, these are complete in
every detail. By using a completely item-
ized form such as this, both the service-
man and customer have a complete
record of the transaction itself. Now
visualize yourself as a customer —
wouldn’t you rather get a bill like this
on a TVR-100 form-—as contrasted with
the one shown in Figure I?

Finally, insofar as good business prac-
tice is concerned, service shops using
these forms, can save themselves much
money each year in maintaining tax
records. In certain states and cities there
are local taxes that must be collected
from customers and then be accounted
for by the service shop operator. We
estimate that the cost of using TVR-
100 forms will add only a penny or two
to the cost of any job. Without doubt
that small investment will come back,
not only in keeping tax payment rec-
ords in order, but much more so from
the favorable impressicn you will make
upon your customers.
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buy
VOKAR

the original-
“WITIII'“W equipment
EQ%;VIBRATOR

af

Leading manufacturers of origi-
nal-equipment auto-radios
specify Vokar vibrators as com-
ponents for installation on the
production-line. Why? They're
sure Vokar quality never varies
—will always contribute to top
performance demanded of to-
day’s radios.

You too can depend on Vokar
vibrators—for sure starts, longer
life, silent operation. For all
replacement  jobs, buy Vokar
Imperial or Quality Brand vibra-
tors to be sure of satisfied
customers.

Now is the time to stock up on
12-volt vibrators—ONLY TWQO
VOKAR IMPERIALS ARE
NEEDED | TO FILL ALL
REPLACEMENTS!

VOKAR—preferred by
leading manufacturers of
outo-radios.

VOKAR CORPORATION
DEXTER 2, MICHIGAN

idea 3peex£ 3%«&&9 3W « DATA SHEETS

Mfg: Philco Chassis No. TV-354
Card No. PH 354-1
Section Affected: Audio

Symptoms: Mechanical hum emanating from
components such as yoke, vertical output
transformer, or power transformer.

Reason For Change: To improve, reduce or
eliminate mechanical hum.

What to do:

Install rubber grommets at the item causing
the hum. If it is associated with the yoke,
install rubber grommets under the CRT
support brackets. The cabinet side and top
is acting as a sounding board for the buzz
transmitted through the metal brackets.

If the vertical output transformer is causing
the hum install the grommets under the
mounting brackets of the transformer.

If the power transformer is the cause of the
hum due to loose laminations correct by
tightening cover and core holding screws.

/—/-100 RUBBER GROMME T

C.R.T. SUPPORT
BRACKET FROM
YOKE HOUSING

SCREW

AN

CABINET

VERTICAL
OUTPUT TRANSFORMER

SCREW

Faal
= b

W oveeer ~ R__Lock
1 GROMMETS NUTS

Mfg: Philco Chassis No. TV-354
Card No. PH 354-2
Section Affected: Pix

Symptoms: Trailing edges in certain portions of
the picture due to undesirable oscillation.

Reason For Change: To improve the transient
response of the video amplifier stage.

What to do:
Replace: X10, 240 microhenry coil with a 400
microhenry coil.
R70, 22 ohm resistor wtih a 33 ohm resistor.

Mfg: Philco Chassis No. TV-354
Card No. PH 354-3

Secton Affected: Audio

Symptoms: No sound or distorted sound

Cause: Component failure. The cathode resistor
has increased in value or opened.

What to do: )
Replace: R6, 270 ohm resistor. This resistor
should be 2 watts.

Lss
XI0 ‘r
240 SK

uh
10K

SK
39K

CONTRAS'T CONTROL

CHANGE
~ TO 400uh

128y 7
VIDEO
OUTRPUT

O

R70

AUDIO OUTPUT
6VEGT

REPLACE
WITH Jid)
2 WATT.




PHILCO

6CD6
HOR. OUTPUT

Mifg: Philco Chassis No. TV-354

Card No. PH 354-4
15K

WIDTH CONTROL Section Affected: Raster and Pix

Symptoms: Insufficient width and poor horizon- .
tal linearity. i 5

Reasons For Change: To improve circuit and .
make available a greater range of width con- 3
trol with better horizontal linearity. =S

WR-2

What to do: e .
Change: WR-2 from 8200 ohms, 7 watts to 6500 :
ohms, 7 watts.
Note: This has been incorporated in chassis
after run 6.

i
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Mfg: Philco Chassis No. TV-354

HOR. OUTPUT
TRANS.

Card No. PH 354-5

Section Affected: Pix and Raster
Symptoms: No vertical deflection

Cause: Component failure. Resistor R24 burned

SPRAY COATING @

open or increased very high in value. This
resistor can also be the cause of vertical in answer 1o public demiand . _ th '
- 9 X ublic demand . . the
shrinkage if it increases in value as the re 8 NEW KRYLON GIANT CAN—1fe big: SCIe"
70 celver warms up. 4 gest_can of Crystal-Clear protective
coating an the market (16.2 0z.) .. .the
s B greztest value ever offered your cus-
- What to do: B M P
. . iscontinued. M S THE
0SC. Change: R24, from 56K e ';lwo.resxstors,tt33K J; SAME, $1.95 Jist. What a valua . .. 3 ‘=
ar}d.22K in series eac aving a wattage : e i sales-builder . . . profit-maker! Order {ectf
dissipation rating of 2 watts. @Q i ‘Oada.v’c(sK'{.'Dt“)G‘OL line remairs. the ;
4 8 samea, 8¢ st
4 ( .
g L
‘ SPRAY ENAMELS cgs!
e @  Yes, Krylon sprazy enamels also in the !‘ G
@ NEW GIANT SIZE, (16.2 oz.)—same i

pric2, $1.69 list. Again, 35% MORE

spray enamel at NO EXTRA COST!
(6-02. size 98c list) 17 colors

S

ECME

e
i

Mfg: Philco Chassis No. TV-354 '1_ DULLING SPRAY

.

: OR WRITE
; KRYLON, inc., Norristown, Pa.

T
)

e o
i

If shrinkage still persists change yoke to
part No. 32-9689-1.

If shrinkage is still objectionable change |
Vertical Output Transformer to 32-8686 [ I
from 32-8667. =Ty

=
[
F
i
VERT. 1 A “must” for ever
g ¥ . svery pholo-
27K Card No. PH 354-6 = graphic, movie, and TV studio!
oUTPUT a o :
. ) T s =i Minimizes bothersome high-
VERT. Section Affected: Pix and Raster 7 s | lalef;thﬁAn?Smp“-ﬂes llg:tmg
N - y 4 4 ¢ ﬂ el _e e ~Saves prep-
: Symptoms: Vertical shrinkage and squeezing at Al M aration time. Giant can, $1.35
ouTPUT bottom of pjcture b il
. d s s Zinc Chromate METAL PRIMER
| |‘—‘ TRANS. R . . . i¥ | w‘{ Spray provides excellent band for
eason For Change: To increase decoupling of ity bare metal suraces, Spec. iL->.
3 anR . = 1 889-A, 1 Awiati
B plus supply, provide additional filtering and e SR R PR
effectively make the screen 10 volts higher. . '] $1.95 ist.
A -4 Koflon-Houghton RUST VETO
a 0 do: B pray oprotects metal surfaces
Add: 330 ohm resistor, one watt and 20 »f con- i s ! g R e
denser, 400 volts. i FLiig can, $1.95 list.
Note: Under low line voltage conditions or s STENCIL INH Spups tor st
mn a hOt' climate the bottom of the picture ‘é,. s | creases life of stenciks . . speeds up
may shrink up during the first three hours [ 22l I e e
ANN— of operation. This is very frequently due to F containiess reyusable’ iy
330 I WATT an increase in resistance in the yoke as its W | iR, Ores ool Santean. 358
’ temperature increases. o i § ORDER FROM YOUR JOEBER |
i

THE DEMAND

i



Famous
Model 648P
Dynamic

$109.50 net

Fastest Dynamic Tube Tester made, yet it’s fully
flexible for all receiving types, new and old.
The set-up time is actually less than the warme-
up time of the tube. Provides fast, accurate
shorts tests. Meteréd plate current shows tube
condition. Meter calibrated in Good-Bad as well
as Percent of relative micromhos. Automaric
Line Voltage Indicator, %1ife Line Indicator,

Noise Test, plus a2 husky filament transformer
with voltages for even the newest types make
this an outstanding service tester,

Low-Cost

Forty-Niner

with Plug-In
Accessories

£

$49.95 net, Accessories extra

A good, basic tube tester, with plug-in accesso-
ries for performing a wide variety of additional
tests, Accessories may be added any time, per-
mit testing tubes for filament current and high
resistance shorts, as well as checking selenium
rectifiers. Lever action shows which pins are
connected. Sensitive shorts test. Line Voltage
Indicator. A tremendous value.

Portable
Dynamic

Model 561
$89.95, net

Employs famous Jackson Dynamic principle, ap-
plying separate voltages to each tube eiement.
High voltage power supply for most accurate
tests. Improved switching system gives simpli-
fied, fast operation. Filameni voltages for the
very latest TV types. Fully portable case finished
in harmonizing gray and green, tough plastic fabe
ric Built-in roll chart, with free replacement
service for one year.

For more informatian, -write;

JACKSON

ELECTRICAL INSTRUMENT €O.

0
4 , . ’ q
Qowice Brgineoned ' Testr Equipments
16-18 S. PATTERSON BLVD., DAYTON 2, OHIO
In Canada: The Cqnadian Marconi Company
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Mfg: RCA Chassis No. KCS-72

Card No. RC 72-1
Section Affected: Pix and sound

Symptom: No picture, No sound or weak sound.
Brightness Okay.

Cause: Component Failure. Transformer T105
shorted primary to secondary

What to do:
Check: For a positive voltage on agc line;
if so:
Replace: IF transformer, T105

R.C.A.

vioeé
6CB6
/st PIX
I-F AMR

7105

vioz
6CE6
2nd PIX
I-F AMP

®

Mfg: RCA Chassis No. KCS-72
Card No. RC 72-2
Section Affected: Pix and Sound

Symptoms: No picture or sound on channel
Snow off-channel

Cause: Componeni failure. Open C136, 220 puf
condenser

What to do:
Replace: C136, 220 puf condenser, 22000 volt
rating.

136
PIN = 1] Vil
4 OF 64U6
H.O.T.

AG.C. AMR

Mfg: RCA Chassis No. KCS-72
Card No. RC 72-3
Section Affected: Pix and raster

Symptoms: No brghtness or raster. High volt-
age normal.

Cause: Component failure. Condenser C158, .1
uf shorted.

What to do:
Check: Voltage variation at pin 2 of picture
tube socket.
Replace: C158, .1 uf condenser.

WWW.americanradiohistorv.com
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Video Speed Servicing Systems - DATA SHEETS

/.5
MEG. 2.5
MEG. HEIGHT
CONTROL
c183 T 560k
B+ 260V. B+385 K

Mfg: RCA Chassis No. KCS-72
Card No. RC 72-4
Section Affected: Pix and raster

Symptoms: Insufficient vertical deflection. Low
voltage on plate of V113, 6J5 vertical oscilla-
tor tube.

Cause: Component failure. Condenser C183, .1
uf shorted.

What to do:
Replace: Condenser C183, .1 uf.

VERT. OUTPUT

Vil4
6K6

®

HEIGHT
VERT CONTROL
SWEEP 0SC.
Vvil3
6J5

Mfg: RCA Chassis No. KCS-72
Card No. RC 72-5

Section Affected: Pix and raster

Symptoms: No vertical deflection

Cause: Component failure. Open C153, .1 uf
condenser.

What to do:
Replace: Condenser C153, .1 uf.

vire

66Q6
HOR.OUTPUT

TUBE

B+ 260 V.

Mfg. RCA Chassis No. KCS-72
Card No. RC 72-6
Section Affected: Pix and raster

Symptoms: Insufficient width. Width may shrink
during operation.

Cause: Component failure. Screen dropping
resistor has changed to higher resistance value
or changes with operation. (R203)

What to do:
Replace: Resistor R203, 6.8K ohms, 2 watts.

WWW.americanradiohistorv.com

newsy /of
the month

Cornell-Dubilier’s “THE CAPACITOR” is
keeping over 100,000 readers abreast
of the latest electronic techniques and
practices. Condensed, meaty-reading
articles that will make your job easier
and your service better, FREE—12 times
a year—mailed right to your home.
Join C-D readers’ club—a subserip-
tion is yours FREE for the asking.

A service of

CORNELL-DUBILIER

world’s largest manufacturers of capacitors

GET ON THE LIST
FOR CORNELL-DUBILIER’S
“CAPACITGR - YOURS

FREE

Editor—*“The Capacitor’”
CORNELL-DUBILIER ELECTRIC CORP.
Dept. RS-56, South Plainfield, N. J.

—Yes Sir! Put me down for a FREE
Subscription to Cornell-Dubilier’s
“THE CAPACITCR"”

name
please print

address (home).

city. zone state.

my occupation or

job title is.




AUTO RADIO
[from page 21]

&

Tune the set to a weak station between
600 and 1000 %c and adjust the trimmer
for the loudest signal. This is very im-

portant and too often overlooked. “LIVING SOUND"” IS Y OURS TO ENUJ ovY
If the set is dead (no sound from 2
speaker), and if the car is equipped with WITH NORELCO %d

a rear speaker, be sure that someone
hasn’t accidentally moved the speaker

switch to a neutral position (sce Fig. 6). FULL RESONANCE TWIN-CONE SPEAKERS

This is a common occurrence and many
complaints have been traced to this 8 B
| % . 3 A Y ot

RS

g

£

source. Shorted antenna leads contribute
a large pcrcentffge of complaints of in-
rermittent and noisy reception. Substi-
tute a test antenna. Always try the OZ4
by substitution (located in speaker unit).
By removing the g¢love box and the
tuner mounting bolts, the unit can be
lowered far enough to remove the cover
and tube replacement can be made on
the spot.

Note: Be sure to ground the unit
properly with jumper wire when testing
this way.

If the set is over-sensitive to car acces- High fidelity and tonal qualities associated with
expensive multi-unit speaker systems—
are similarly produced with new
Norelco FRS Twin-Cone Speakers.

sories, etc., that is, if a clicking noise is
heard in the speaker when applying the
pedal or when directional signals are

being used, antenna pickup may be sus- Norelco’s exclusive Twin Cones are made from

pected. To eliminate, this source of specially selected and matched materials— /
trouble, re-route the antenna lead. operated from the same magnet and voice coil ="
5= SENEEE, —some covering an extremely wide range
HFD 4

up to 20,000 c/s. Norelco’s twin-cones are always in

G/ phase and operate in harmony— providing the same
degree of cfficiency under all conditions.
Unequalled manufacturing precision and quality is

XFMR.

inherent in all Norelco speakers. All component

materials—including magnets, wire and cven
cone materials—are manufactured and assembled

TUBE COMP OF TUNER by Philips to suit a specific speaker design.
OP VIEW
AT any sizes i dard imped ilabl
ALEADY 1 1 & Many sizes in standard impedances are available
T '406‘;\‘/’ from your dealer or send to Dept. E5 today for
T ™ more details. Norelco FRS speakers are
Fig. 7—Location of .47 uf condenser. priced from $59.98 to $9.90 audiophile net.

If the set blows fuses instantly, and it
is not the fault of the vibrator, check

the .47 nf 100 volt “A” battery bypass Add to...and improve any sound system

condenser located in the tube compart-
/Vore/cg

ment of the tuner section. See Fig. 7. with /VOI'@/CO
B

If you get complaints of ignition noise, *FULL RESONANCE SPEAKERS
be sure that some mechanic hasn’t re-
placed one or more of the ignition wires
with regular wires. If the set hums ex-

cessively, try another vibrator.

NORTH AMERICAN PHILIPS CO., INC., 100 East 42nd Street, New York 17, N. Y,

SERVICE DEALER and ELECTRONIC SERVICING e MAY, 1956
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SERVICE DEALER

|

HICKOK RECTANGULAR METERS

Newly developed 47" rectangular meters permit-
ting maximum length of scale to an accuracy of
156, are now available in ac and dec models.
identified as Models 68 and 69, these meters are
made for semi-flush panel mount applications and
are supplied with or without illumination feature.
An external zero adjust is provided in all cases.
Two mounting stud locations are available for
special applications.
(Check 501 on inquiry card for more injormation)

WESTON ADAPTER

A new plug-in Adapter which greatly extends the
use of the Weston Model 749 Miniature AC Clamp
VoltAmmeter has just been introduced by the
Weston Llectrical Instrument Corporation. This com-
pact adapter has plug receptacles on either side; one
of which reduces the scale range of the Model 749
by a factor of 10, permitting low current measure-
ments. ‘The receptacle on the other side is for
reading the ampere scale directly (1:1).
(Check 502 on inquiry card for more informarion)

FLOOR STAND FOR TUBE TESTER

A new Floor Stand for use with the DYNA-QUIK
Tube Tester is now made available by B&K Mfg.
When combined with the B&K Dyna-Quik Model
500 chassis, this unit makes an integrated, one-picce
permanent tube tester and vendor.

The Dyna-Quik “500” quickly and accurately tests
over 95% of all popular TV tubes in use today for
dynamic mutual conductance, shorts, grid emission,
gas content, lcakage, and life expectancy.

(Check 503 on inquiry card Jor more injormation)

TRICRAFT TUBE ANALYZER

Tricraft Products announces an inexpensive rube
checker which is compact and rugged enough to
take it day in and dav out in the service kit It
checks all standard octal, loktal 7 and 9 pin min-
iature tubes for emission, gas, shorts, opens, micro-
phonics and filament continuity. (Also picture
tubes). All elements checked independently. Obso-
lete proof. No circuit changes necessary to check
new tubes as they are developed.
{Check 504 on inquirv card for more information)

40

(Free Literature Request Form Appears on Fage 41}

WWW.americanradiohistorv.com

CAPACITOR CHECKER KIT

Allied Radio Corporation announces the release
of a new capacitor checker that tests capacitors for
opens or shorts while the capacitors are still wired
in the circuit.
The test for opens can be made on any capacitor
of 20 mmf or greater capacity, =ven if the capacitor
is in parallel with a resistance as low as 50 ohms.
The test for shorts can be made on any capacitor up
to 2000 mfd, even when shunted by 20 ohms.
(Check 505 on inquiry card for more information)

315” RECTANGULAR METER

Phaostron announces a new line of 3%;” Rectangular
Custom Meters.

Their metal cases will not chip, shatter or warp.
In addition, they provide anti-magnetic shielding
to the meter movement to provide more lasting
accuracy to the advertised 2% full-scale calibration
(which is really calibrated to 1% of full-scale deflec-
tion). The scales are large and clear so that they
can be read at 8 feet.

(Check 506 on inquiry card Jor more information)

WIN-TRONIX SYNC ADAPTERS

Winston Electronics, Inc. has announced the Model
915/960 Sync Adapter for producing sync pulses
when used with the Model 820 Sweep Circuit An-
alyzer. The sync pulse outputs from the adapters
are injected into sync circuits for trouble shooting
by signal substitution. This instrument converts the
saw tooth waves of the Model 820 to sync pulses
at either the horizontal or vertical frequency. Either
positive or negative pulses may be obtained.
(Check 507 on inquiry card Jor more information)

DONNER SINE WAVE GENERATOR

The new Donner Model 1200 Sine Wave Generator
produces pure sinusoids from | ¢ps to 1 mc in 6
decade ranges. Stable amplitude, freedom from drift,
and high calibration accuracy arc insured by a fully
regulated power supply and generous negative
feedback.

The Donner Model 1200 has application wherever
high-quality sine waves are essential, as in com-
munications, audio, and laboratory testing.

(Check 508 on inquiry card for more information)

KAAR DIRECTION FINDER

The new Kaar 238 Direction Finder with simpli-
fied controls allows positive and direct operation
because it is completely contralled from the front
panel.

Front loop panel control, with vertical compass rose,
assures smooth, easy operation so necessary for accu-
racy. It allows eye-level mounting; helps the oper-
ator take bearings more rapidly; and permits orient-
ing the direction finder in any position on the boat.

(Check 509 on inquiry card for more information)
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AMPLIFIERS—(Audio, Hi-Fi, P. A.)

Clear Beam Antenna Corj .
Cornell-Dubilier Electric
Finney Company, The

Corn.

i
Allied Radio Corp. 100 N. Western Ave., Chicago 80, IIl. |
Blonder-Tongue Labs, Ing. ... .. 526 North Ave., Westfield, N. J. ‘
Bogen & Co., Inc., David .29 Ninth Ave., New York 14, N. Y.
Transvision, Inc. ... . 360 North Ave., New Rochelle, N. Y.
American Phenalic Corp., . l830 S 54th Ave., Chicage 50, 1L
Channel Master Corp. .. Ellenville, New York |

L 4612 St. Clair Ave.,
General Cement Mfg. Ca.
Hi-Lo TV Antenna Corp
Hoiloway Electrenics Corp.

3540 N. Ravenswood Ave.,
Fort

JFD M facturing Co., 'Inc 6127 16th Ave., é . o R

Priea Sorn Philadelphia 34, Pa. gories, nor 's it intended to cover all prod-
Radiart Corp ~ 3455 Vega Ave., Cleveland 13. Ohio

RndlorMerchandise Sales, Inc. 2016 Bronxdale Ave., New York 60, N. Y. ucts mcde by any mcnufccturer.

Snyder Mfg. 5 22nd & Ontario Sts., Philadelphia 40, Pa.

Technical Appliance COrp . S:erbhurm:'.P lew NYoer

Watees Eres Los Angeles. 16, Cal. ® The class fications are broad. Under each

Walsco Electronics Corp.|. .

3602 Crenshaw Blvd.,
Winegard Company -

3000 Scotten Blvd

ANTENNA ACCESSORIES

Alliance Manufacturing Co.
American Phenolic Corp.
Blonder-Tongue Labs, ln\r:, -
Channel Master Corp.
General Cement Mfg. Co
1. E. Manufacturing Co.
JFD Manufacturing Co..
Jontz Manufacturing Co,
Kenwood Engineering Co
Mosley Electronics .
Mueller Eelectric Co.
Philco Corp.

Radiart Corp.

Radio Merchandise Sales,

526 North Ave.,

325 N. Hoyne Ave..
6127 {6th Ave.,
1101 E. McKinley Ave.,
265 Colfax Ave.,

8622 St. Charles Rock Rd
1583 E. 31st Street, g
P

3455 Vega Ave., C
2016 Bronxdale Ave.,

Ine. .

Inc.

... Canoga Park, Calif.
South Plainfield,
Cleveland 3. Ohio
919 Taylor Ave.,

Brooklyn 4, N

1830 §. 54th Ave., Chicage 50,

Ellenvilie,
919 Taylor Ave.,

Brooklyn 4, N. Y.

Kenilworth, N. J.
St.
“Cleveland
iladelphia 34, Pa.

New lersey ‘

Rockford,
Chicauo 13,
tauderdale,

1.

1.

Fla.
Y

Burlingtan, lowa is listed the name and addre

manufacturers who have, in

-« Alliance, Ohio or who are currently advertising these par-
Westfield, N, J. ticular products in this publication.
New York
Rockford. 11I. ‘
Chicago 12, 1.

Mishawaka, Ind. i . B
i twor tiser’'s contract. The listings
Louis 14, Mo. "

14." Ohio future issues.

leveland 13, Ohio

New York 60, N. Y.

BUYER'S DIRECTORY OF

® This deoartment is an additional service
‘ to our readers and advertisers.

intended t> cover all products in all cate-

® This servce is not a part of the adver-

Every reasonable precaution
is taken to cvoid errors and omissions.

Wl

It is not

ss of only those
the recent past,

may change in

South River Metal Products Co., South River, New Jersey i i
Superex Electronics Corp 6 Radford Place, Yonkers, N. Y. -
BATTERIES CAPACITORS
inol ABTOVOX COTP. .o amucs e o g o s cemmmrrrmmcsormeas oo esmsesveemsan sz e New Bedford, Mass.
gévxuss(_re'::che[;){v ():0‘ N Harrfsr::"oﬁtc'w”]le':fe's Astron Corp. ... 255 Grant Ave., East Newark, N. J.
’ - ’ & Centralab, Djv. of Globe- Uglon 900 E. Kesefe“‘AvgI ~Mﬁ”ﬁmk:‘e lo JW:sc.
Cornell-Dubilier Electriec Cor ou ainfield ew Jersey
BOOKS & MANUALS Erie Resistor Corp, . Erie, Pa.
1llinois Cond: Co. 1616 N. Throop St., Chicago 22, 111
Cisin, Harry G. Amagansett, N. Y. Planet Sales Corp. ... 225 Belleville Ave., Bloomfield, N. J.
Cowan Publishing Corp. 67 West 44th Street, New York 36. N. Y. Pyramid Electric Co. 1445 Hudson Blvd., North Bcrqen. N. J.
Electronic Publishing Co. 180 N. Wacker Drive. Chicago 6. III. Sprague Products Co. ... . 71 Marshall Street, North Adams, Mass.
Rider, John F., Publishar . 480 ECazal StsreettNev:i York I3.5N] Ti
Sams, Howard W. & 0., Inc. 2201 E. 46th Street, Indianapolis 5, Ind.
United Catalog Puhllshcrs 110 Lafayette Street, New York (3, N. Y. CHEMchLS. SPRAYS. LUBRICANTS
Electroni¢ Chemical Corp. 813 Communipaw Ave., lersey City 4, N. J.
BUSINESS ORDER FORMS General Cement Mfg. Ce. 9 Tayior Ave., Rockford, IIl.
Great Eastern Mfg. Co. 165 Remsen Ave., Brooklyn 12. N. Y.
. Wacker Drive, Chicago 6, Krylon, Inc. . Norristown. Pa.

Electronic Publishing Co

. 80
Oelrich Publications . 4308 N. Mllwaukee Ave.,

Ill.
Chicago 41, 1l

Quietrole Co., Inc. ..

woidionaes

Strvvimars

eJW

</
REJUVYENATOR

Brings "Dim-Outs" Back to Life
SENSATIONAL MONEY MAKER
Complete Kit $49.50 Factory Wired $59.50

Condensed Instructions Printed Inside Case Lid
Write for Manual on Rejuvenation with the *Rejuva-Tube”
*Patent Pending

SEE US AT MAY PARTS SHOW
CONRAD HILTON HOTEL
DISPLAY ROOM 660A

SERVICE DEALER and ELECTRONIC SERVICING e

Mo Guesswork vith Rg a-lube!

@ Only Device That Meters Cathode
Activity During Rejuvenation

oTells Exactly When Rejuvenation
Should Stop —

@ Prevents Damage to Cathode Emit-
ting Surface

¢ Built-in Current Limiter Eliminates
Possibility Of Accidental Cath-
ode Ribbon Burn-Outs

COMPARE THESE FEATURES
Tests — Repairs TV Picture Tubes With-

out Removing Tube From Set

® Compact, light-weight and easy to use.

® Complete Tester: detects open or shorted ele-
ments and leakage as high as 3 megohms be-
tween elements.

Highest quality lab instrument construction.
Special metered circuit removes ‘particle’’ shorts
between heater and cathode.

Checks cathode emission and grid cut-off charac-
teristics.

Predicts approximate life-expectancy of tube——
identifies gassy tubes.

MULTIPHASE

EQUIPMENT

1247 W. Belmcnt Ave.

MAY, 1956

Ford & Washington Sts.,

S;mrtanburg, South Carolina

DEALERS! Now you can
sell those “‘dim-out’’ trade-
ins at a good profit, and
back them up!

SERVICEMEN! Sell rejuve-
nation service. Fully 80%
to 90% of picture tubes
that have gone dim in serv-
ice can be quickly reacti-
vated to furnish up to years
of “bright as new’’ service!

Chicago 13, lllinois

Superex Electronics Corp.
Telematic Industries, Inc.
Walsco Electronics Corp. .

... 6 Radford Place, Yonkers, N. Y.
“16 Howard Ave., Brooklyn 21, N. Y.
. 3602 Crenshaw Blvd., Los Angeles 16, Cal,

CHOKES, COILS & TRANSFORMERS (RF)

Acme Electric Corp. coeeno.. 468 Water Street, Cuba, New York
Chicago Standard Transformer Cor|r 3501 Addison Street, Chicago 18, Il
Merit Coil & Transformer Corn ...._4427 N. Clark Street. Chicago 40, Il
Miller, J. W. Company 917 S. Main Street. Los Angeles 3, Cal.
Superex Electronics Corp. . 6 Radford Place, Yonkers, N. Y.

Triad Transformer Corp. . 4055 Redwood Ave., Venice, Cal.

CHOKES, COILS & TRANSFORMERS
(Audio and Line Freq.)

Acme Electric Corp. 468 Water Street, Cuba,

3501 Addison Street. Chicago 18,

New Yorlk
1.

Chicago Standard Transformer Corp,

Delco Radio (Div. of General Motors Corn) Kokomo. Indlana
Merit Coil & Transformer Corp. - 4427 N. Clark Steet, Chicago 40, Il
Perma-Power Company 4721 N. Damen Ave., Chicago 25, Il
Triad Transformer Corp. 4055 Redwood Ave., Venice, Calif.
CHOKES, COILS & TRANSFORMERS

(Deflection & Focusmg)
Aceme Electric Corp. ... AG8 Water Street. Cuba, New York

Chicago Standard Transformer Corp 3501 Addison Street, Chicago 18, Il

Great Eastern Mfg. Co. . 185 Remsen Ave.. Brooklyn 12, N. Y.
Merit Coil & Transformer Corp. 4427 N. Clark Street, Chicago 40, 111
Perma-Power Company .. .. 4721 N. Damen Ave., Chicago 25, Il
Ram Electronic Sales Co. 1 Irvington, New York
Superex Electronics Corp. 6 Radford Place. Yonkers, N. Y.
Triad Transformer Corp. . 4055 Redwood Ave., Venice, Calif.
CONNECTORS, PLUGS

Blonder-Tongue Labs, Ine. ... A s 526 North Ave., Westfield, N. 1.
Cannon Electric Co. ... . P. 0. Box #75, Los Angeles 31, Calif.
Eby Sales Co. of N, Y. .. 130 Lafayetle Street. New York 13, N. Y.
General Cement Mfg. Co, 919 Taylor Ave., Rockford, Il
Mosley Electronics Charles Rock Rd.. St. Louis 14, Mo.

8622 St.
Radio Merchandise Sales, Inc. ... 2016 Bronxdale Ave.,

FUSES

New York 60, N. Y.

Bussmann Mfg. Co. Umversny and Jefferson, St. Louis 7, Mo.
Littelfuse, 1ne. ... 4751 N. Ravenswood Ave., Chicago 40, 111,
HARDWARE

General Cement Mfg. Co. 919 Taylor Ave., Rockford, 11
. E. Manufacturing Co. 325 N. Hoyne Ave.. Chicage 12, 1l
Kenwood Engineering Co. 265 Colfax Ave., Kenilworth, N. J.
Mueller Electric Co. 1583 E. 3iIst Street, Cleveland 14, Ohio
South River Metal Products Co., Inc. South River. New Jersey
Walsco Electronics Corp. . 3602 Crenshaw Blvd., Los Angeles 16, Cal.
MICROPHONES, Stands & Accessories

American Microphone Co. 370 S. Fair Oaks Ave., Pasadena 3, Cal.
Atlas Sound Corp. 1446 39th Street, Brooklyn 18, N. Y,
Shure Bros,, Inc. 222 Hartrey Avenue, Evansten, 1II.

[Cmm/zued on page 7]

FREE LITERATURE REQUEST FORM
7/1/56

Valid for 6 wecks only, expircs
Business Card MUST be attached

Circle numbers for Free Technical Litera-
ture or Information on New Equipment:

501 502 503 504 505 506
507 508 509 510 511 512
513 514 515 516 517 518

If you want more details on products
advertised in this issue fill in below:

Product

Page

Page .Product

Page Product

Company

Co. Address

Zone




RF NOISE FILTER

Astron Corporation has announced the development
of a new miniaturized rf noise suppression filter,
style #AF1108. Containing 14 toroids and 8 capacitor
sections, the AF1108 features a noise suppression
range of .15 to 1000 megacycles. Its rugged construc-
tion enables it to withstand great amounts of shock
and vibration as well as elevated operating tempera-
tures. The unit is small and light and can be custom-
engineered without shape limitations,
(Check 517 on inquury card for more information)

DEFLECTION YOKES

Ram Electronics Sales Co. has released 2 new 90°
television deflection yokes, the Y90F12/47 and the
Y90F19/43. They incorporate the latest design fea-
tures to eliminate early problems of pin-cushioning
and edge-to-edge focusing and a vinyl insulator be-
tween horizontal and vertical coils for longer life.
These yokes are replacements for yokes in the sets
made by 37 different TV manufacturers, from Ad-
miral to Zenith.
(Check 515 on inquiry card for more information)

WORK CLOTHING LOCKERS

Change-O-Matic, a new type of locker system, has
been introduced by the Change-O-Matic Corporation.
It acts as a soiled uniform container, supplies clean
uniforms quickly and replaces old fashioned clerk
and counter distribution. A compact steel cabinet
of either ten or sixteen compartments, it provides
an individual locker for each employee while utiliz-
ing a minimum of valuable floor space.
(Check 511 on inquiry card for more information)

MINIATURE TRIMMER CAPACITOR

JFD has introduced a new, unique type of Trimmer
Piston Capacitor. There are two models, each de-
signed to meet the extremely critical, exacting re-
quirements of automation and printed circuitry. The
overall lengths of both models are exceptionally
minute: model VC9G measures 9/16”, while model
VCI0G is 5/16”. They both employ glass dielectrics
and invar silver-plated rotors. They are now avail-

able at low cost.
(Check 514 on inquiry card for more information)

42

(Free Literature Request Form Appears cn Page 41)

WWW-americanradiohistorv-com

FIXED/MOBILE POWER SUPPLY

The James Vibrapowr Company announces the addi-
tion of model C-1450 to its line of communications
power supplies. It operates from 6 or 12 volt ve-
hicular ignition systems or from regular 117 volt 60
cps. ac lines. It can supply de output up to 250 volts
at 100 ma for receiving and dual output of 500 volts
at 175 ma and 250 volts at 75 ma for transmitting.
When operated from a 117 volt ac source, it also sup-
plies up to 10 amps. at either 6 or 12 volts.
(Check 518 on inquiry card for more information)

REMOTE CONTROL UNIT

A new low cost, atractively designed, completely
new remote control tuner has been developed and
manufactured by ITernational TV Remote Contreol

»

Company. The “it” tuner allows the viewer to
switch channels and even fine-tune the television
picture automatically from anywhere in a room. It
can be installed in three minutes right in the home.
The unit will attach to all major television sets
without connecting wires or using tools.

(Check 513 on inquiry card for more information)

MINIATURE RESISTOR

A new, silicone-sealed ceramic shell type resistor is
now in production at Reon Resistor Corp. The min-
iature precision power unit, compact and self sup-
porting, is resistant to humidity and salt spray mil-
itary tests. Ideal for terminal board or printed circuit
mounting, the ceramic shell offers uniform outer
dimensions and is unaffected by abrasion and rough
handling. Unusual stability is achieved by special
design and maximum environmental protection.
(Check 510 on inquiry card for more information)

AEROSOL CAN

Krylon, Inc. announces the largest seamed aerosol
can ever made commercially for its spray enamels
and coatings. It is a 17.8 ounce aerosol can at the
same price as Krylon's former 12 ounce size. The
consumer will get 359% more of the acrylic plastic
and the spray enamels at no extra cost. The con-
tainer will give the consumer slightly more than a
full pint of paint for less cost than a traditional pint
can of paint plus the cost of a paint brush.
(Check 512 on inquury card for more information)

ATR INVERTER

American Television and Radio Co. announces its
new line of 6 and 12 volt inverters. This group of
ATR Inverters is especially recommended for use
with standard ac operated tape or wire recorders,
dictating machines, radios, amplifiers, and similar
electronic equipment. These Inverters also come
equipped with four-point voltage regulators which
make possible the correct output voltage for mini
mum to maximum loads.
(Check 516 on inquiry card for more information)
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Chicago 26,
Hinois

The New NO - NOISE ——

TUNER TONIC

with PERMA-FILM

Cleans, lubricates, re-
stores all tuners include
ing wafer type.

Won't change or affect
capacities, inductance

or resistance. \Won't
harin  insulations or

precious metals, nor 1%}

FM. Eliminates all

Non-toxie, non-in-

flammable, insures

trouhle-free perform- 1
ance.

Net to

service- $3'25

men 4

amount does

attack plastics. For 0
television, radio ang
noise, oxidati d o
dirt ‘indefinitely. Isp
Extra economical 1l
because a small 2 mlﬁ pgfi_”l_}ﬂﬂ
the Job! *Cleaps ’
* RESTOREs

Volume Control and
Contract Restorer
with Perma-Film

Cleans, lubricates, protects . . =~ Net to s 25
not a carben-tet solutfon. Still service- 2'
available in the new 6 oz. men

§pray can.

2 oz. bottle $1.00 Net to servicemen
Also available in § oz. bottles and quart cans.

At your nearest distributor

ELECTRONIC CHEMICAL CORP.

813 Communipaw Avenue, Jersey City 4, N.J.
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BUSINESS PROCEDURES
[Continued from page 151

right portion tears off and has a 14”
hole through it so it can be slipped onto
a sct’s volume control shaft for easy
identification. The third section 15 filled
in as work is done by the serviceman
and gives you the preliminary facts
needed so your completcly itemized bill
can subsequently be made up. These
“Job Tickets” take guesswork out of bill-
ing and should also
inventory control guide. (For example,
each night or once a week check off
from the “job records” the number of
tubes, by type or other components used
that day, or weck, and you’'ll know how
many replacements should be bought
from your distributor to maintain a level
inventory.)

In the Oelrich line of printed business
forms for servicemen there are a dozen
or more other types of forms that are not
being covered in this treatise because of
space limitations. Every scervice firm
owner or independent serviceman
should look the items over at their dis-
tributor’s store and decide for himself
which of these would be worth having.

be used as an

Sales aids—Sign Cards

Next I would recommend two more
steps for servicemen to take. First, that
all service firms and scrvice dealers look
at Oclrich’s “Business Sign Kit 800”7
which consists of 25 different mer-
chandising messages (some ol which are
shown as Fig. 7). The kit sells for only
$2.50. These 25 signs, attractively printed
on wood-simulated cards, cach ¥’ x 10”
are designed not only to be decorative,
but also to call the customer’s attention
to products and services you offer
which are frequently overlooked. A sign
maker would charge much more than
$250 for any single sign found in Kit
800 and yet the whole batch of 2%, which
sell for a pittance, can act as eHective,
dignified silent salesmen.

Finally, remembering that most cus-
tomers carefully examine bills that are
submitted to them, and, knowing from
experience that it doesn’t pay to trust
to memory when writing down charges
for replacement items used on z2ny job,
if I were a serviceman I'd always have
handy a copv of the latest “Radvo-Elec-
tronic Muster” (see Fig. 8) which is

MAY, 1956

represented as the oflicial buying guide
of the industry by United Catalog Pub-
lishers, who issue it periodically. You'll
find every parts distributor continually
referring to and using the “Master”
because it describes products completely
and gives the list price for each.

Isn’t it logical that when a customer
questions a price vou've used he will be
completely satistied when you open your
copy of the “Muaster”—show him the
item and its published list price? If you
charged less than published list price
you'll be a “hero” and if it is your policy
to charge actual list, then you're proving

Remcember, the “Radio-Electronic
Master” contains thousands of listings,
all indexed and cross-indexed for ecasy
reference. The parts distributor pays
United Catalog several dollars for each
copy and practically all distributors
make it a standard practice to give a
“Master” free of charge to all of their
better customers. I have no idea as to
what dollar volume of business you
transact each year with your distributor,
but T venture the guess that if you do
any appreciable amount he will be only
too happy to give vou a copy of the
“Master” in the hope that it will cement

that you’re not a “phony price” chiseler.  your good-will toward

his firm.

‘ I, L] 1l
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THE MOST VERSATILE
SOLDERING GUN

| THE ESICO LUGER with its wide range of
tips meets a long felt need on the part of
| radio servicemen, engineers and laboratory
technicians. Due to its special construction,

it is adaptable for use with tips of high and
’ low temperatures, thus meeting a wide range of
soldering requirements. Whether you now have
‘ a gun or not, you will want a Luger.

FINE BALANCE! Once you have soldered with a
Luger you will want no part of the top heavy
conventional type guns. The ease with which you
will make small, delicate soldered connections will
be reflected in the high quality work you will do.
! GET A LUGER TODAY! If your distributor has not
yet stocked this new gun, send your order to us
with his name. Model A single heat $9.95. Model
B, dual heat $11.95.
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ELECTRIC SOLDERING IRON CO., INC., 5856 W. Elm, Deep River, Conn.

‘.

DESIGNED SPECIFICALLY FOR RADIQ-TV SERVICE
Twenty-Eight items that can earn extra profits, organize business FOR YOU
while at the same time favorably impressing your customers and eliminot-
ing misunderstandings. You can't afford to be without them. Buy in small e
quantities at low cost. Ask your jobber about them today!

* OELRICH
Our products are distributed coast to coast . ° CH PUBLICATIONS

TIME! SALES!
SAVE i, INCREASE 55
CUSTOMERS! GOOD witL!
DECREASE LOSSES .. . ERRORS ... COMPLAINTS . .. with

Job Tickets
Business Forms
File Systems
Service Contracts
Sign Kits
Statement Forms
Sketch Pads
Cash Books
Invoice Forms
Service Labels
Pricing Guides
Phone Message
Books

Purchase Order
Forms

OELRICH Business Forms & Sales Aids

4308 N. MILWAUKEE AVE. « CHICAGO 41, 1LL.

...look for our big red display unit an ! [ PLEASE SEND FREE CATALOG
your jobber’s sales floor. Solve many of s
your business problems by including our J
forms and sales aids in your business 3 Nome
plere SEND FOR FREE CATALOG ' g e
. City Zone Stote

OVER 800 JOBBERS TO SERVE YOU!... cessesecsesacsvecscsserapresess s sa
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| L, 4 withers st., Brookiyn 11, N. Y. 073 !
: on precision instruments—  §
| send on EICO’s 46 models |
| in factory-wired and kit form. |

My Name : |

Address l
l City Zone State I

and Black-&-White
DCto5MCLAB& TV

5” 0SCILLOSCOPE
%460 S‘l 2.950

Factory-wired
and tested
95
Also available as kit $79
Flat from DC-4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; Z 3 megs; dircct-cou-
pled & push-pull thruout; K-follower coupling bet.
stages; 4-step freq-compensated attenuator up to
1000:1. SWEEP: perfectly linear 10 cps-100 kc (ext.
cap. for range to | ¢ps); pre-set TV V & H positions
(30 & 7875 cps); auto. sync. ampl. & lim. PLUS:
direct or cap. coupling; bal. or unbal. inputs; edge-
lit engraved lucite graph screen; dimmer; filter;
bezel fits std photo cquipt. High intensity trace
CRT. 0.06 usec rise time. Push-pull hor. ampl., flat
to 400 ke, sens. 0.6 rms mv/in. Built-in volt. calib.
Z-axis mod. Sawtooth & 60 cps outputs. Astig. con-
trol. Retrace blanking. Phasing control.
BEFORE you buy ANY instruments—get the
FACTS on the money-saving, high-precision
EICO line. Fill in coupon for FREE cata-
log & name of your nearby distributor.

s4 Withers St., Brooklyn 11, N. Y.
Prices 5% higher on West Coast

Meter Designed for
General TV Servicing

a professional instrument L]

designed for testing a

T.V. ABOVE and BELOW
chassis!

THE VIDEO
PROBE METER!

Saves TWO HOURS PER

DAY when used in shop

for under chassis work.
$31.50 Model VI

With the attachable pick-up loop,
signal is available)
and indicate
video amp tubes.

(where sufficient
the Probe Meter can detect
radiation of signal thru LF. and
{8tmply slide loop over tuhe
being tested.) Where internally shielded tubes
are encountered, remove tubc and insert probe tip
into grid pin of socket, Indicates gain per stage.

e _ N3 ? .%;‘4

DEALERS
NET PRICE

Can accurately trace and indicate the fellowing T.V.
clrcuits,—(from tuner to pix tube) R.F., L.F., Det.,
Video, Sync., local osc., Hz. ose., Hz. Drive, audio
output, sound LF. (8ignal tracing radlios)
EXCELLENT FOR TRACING AND COMPARING
COLOR T.V. CIRCUITS.
ADDITIONAL FEATURES
Voltmeter, 0-300 V. D.C. 20,000 Ohms/volt
Fully Guaranteed
If your dealer cannot supply you, order direct
full purchase price refunded if not satisfied.
DEALERS, REPS. & DISTRIBUTORS WILL
RECEIVE IMMEDIATE ATTENTION.

Research Inventions & Manufacturing Co,
617 F St.,, N. W., Washington 1, D. C.
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THE WORK BENGH

Unusual Service Problems And Their Solutions

by PAUL GOLDBERG
Service Manager

mis month’s  installment  concerns
T horizontal afc problems. A knowl-
edge of horizontal oscillator and afe cir-
cuitry and operation is a great aid in
solving such problems.

GE 21730 “J” line

The receiver was turned on and it was
noted that the picture was out of horizontal
frequency range. Tubes V107-12AT7, and
V112-12A]7, the horizontal phase detector
and horizontal oscillator and discharge
tubes, were replaced individually but had
no effect. See Fig. 1.

The diagram was then analyzed. The
horizontal phase detector or afc tube,
V1078, compares the received sync pulse
with the pulse fed back from the horizontal
discharge circuit. If there is a difference in
frequency or phase between these two

This Month’s Problem:

The author analyzes two cases involving trouble
in horizontal afc circuits.

signals it results in a de corrective voltage
which is directed to the control grid of
the horizontal reactance tube VII1ZA.
The horizontal pulses flowing from the
phase splitter V110A, are coupled to the
cathode of the phase detector. A sample
of the horizontal waveform from the
discharge tube VI13A is fed to the plate of
the phase detector and hence modulates
its plate current. The horizontal reactance
tube V112A acts as a variable resistance
which is connected in series with C260
across the horizontal tank circuit. The
combination of this capacitance and vari-
able resistance results in a variable reac-
tance, and produces a variable frequency.
As the de output from the phase detector
changes amplitude or polarity, the re-
actance tube plate resistance changes ac-
cordingly. A positive voltage causes the

Shorfed =

VI3A

> 6U8
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T DISCHARGE
_
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%
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= HOR REACTANCE ~ #70mu HOR. 0SC,
\
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Fig. 1. Partial schematic of General Electric Model 21730, “J” Line. This is an
example of an automatic frequency control circuit which makes use of a triode
type of phase detector in combination with a reactance tube. A separate hori-
zontal discharge tube is employed. Cause of trouble was shorted C258.

SERVICE DEALER and ELECTRONIC SERVICING e

tube to conduct more heavily thus lowering
the resistance between the condenser C260
and ground. This increases the effective
capacitive reactance of €260 across the
oscillator tank circuit and causes a lowering
of its natural frequency. By the same token
a negative grid corrective voltage will
result in a higher natural resonant fre-
quency of the tank circuit.

The horizontal oscillator is of the
Hartley type. Feedback occurs by a return
tap to the grid tank coil from cathode.

Knowing these facts, a voltage check was
first made at pin #1 of V112B, the hori-
zontal oscillator. It measured correctly at
about 175 volts. The voltage at pin %6 of
V112A also measured correctly at about
195 volts. Before setting up the scope for
waveform checks a last voltage check was
made at pin #7 of V112A. This is the dc
corrective voltage check. The voltmeter
instead of reading about —10 volts, which
is a normal reading, measured zero volts.

DON'T sust

SAY CAPACITORS

Ask For Sprague By
Catalog Number
Know what you're getting
get exactly what you want.
insist on

Don’t be vague
Sprague. Use complete radio-
TV service catalog C-610.
Write Sprague Products Com-

pany, 71 Marshall Street,
North Adams, Massachusetts.
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Fig. 2. Partial schematic of the Zenith Model 22T20. This illustrates a type of
automatic frequency control circuit which makes use of dual diode for phase
detection. NcTie that in this case the correction voltage is applied directly to the
horizontal oscillator, without making use of a reactance tube. A separate dis-
charge tube is used here also. Cause of trouble was leaky C91.

A resistance measurement was then
taken from pin :It7 of V112A to ground.
The ohmeter read zero ohms. Condenser
€258, (.001 #f), was then clipped out of
the circuit and measured for leakage. It
was found to be shorted completely. Fol-
lowing the replacement of this condenser
the horizontal oscillator slug adjustment
£.25] was adjusted and the receiver now
functioned propetly.

Zenith 22720

The receiver was turned on and it was
observed that the horizontal frequency
was far out of range. The afc tube, V11
(3AL5) and V12 (6SN7) the horizontal
oscillator and discharge tube were replaced
individually but had no effect.

The diagram was then analyzed. The
cathodes of V11 obtain sync information
from the sync clipper through (€90,
(68 ruf). A sample of the horizontal saw-
tooth voltage is obtained from the plate of
the discharge tube and applied to the plates
of the 3AL5 tube through the .001 «f
condenser, C84. The saw tooth divides
equally between the diodes. When the
sawtooth is in phase with the sync pulse,
each diode conducts equally and the dif-
ference of potential across the one megohm
load resistors R69A4 and R69B is zero and
no change appears at the grid (pin #4) of
the horizontal oscillator. If line fluctuations
cause the horizontal oscillator frequency
to change, one diode will conduct more
than the other and a difference voltage at
the grid of the 6SN7 will pull the oscil-
lator back into phase.

Components R7, (100K) and C65
(.15 #f) form a stabilizing anti-hunt
circuit. This circuit introduces a small
parabolic voltage from the cathode of the
vertical oscillator which cancels the effect
of the parabolic voltage appearing in the
B~ applied to the plate of the horizontal
oscillator.

The horizontal oscillator is a cathode
coupled multivibrator which is stabilized
by the tuned circuit L32 and €93 in the
plate circuit of the oscillator tube.

Knowing all the facts, (including the
fact that all the tube filaments in this
receiver were in series) pin #4 of VIZA
was clipped out of the circuit at point “X”,
in order to sectionalize the trouble in
either the circuitry of V11 or VI2. (Or-
dinarily V11 (3AL5) could be pulled out
of the socket as a check, but this could not
be done because a series filament receiver
was involved).

The receiver was again, turned on and it
was noted that the horizontal frequency,
although not holding, naturally, was now
back in range. It was deduced therefore
that the trouble was in the 3AL3 circuit.
Point “X” was next resoldered and a quick
resistance check was made of all com-
ponents in the afc circuit. When R694
was measured, it was found to be 1000
ohms. Noting that €91 was directly in
parallel with R694, (one megohm), C91,
(75 nuf) was clipped out of the circuit
and measured. It was found to measure
about 1000 ohms. When a new 75 uuf con-
denser was installed the receiver functioned

properly.
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Star Performers on Your Service Team...

 Television Hardware and

your TELCO Distributor

T
BRINGING YO

FAST INSTALLATION . . . FAST, SURE,
simply thread strap PERMANENT !
s e ~__INSTALLATIONS!
REALLY HOLDS...ratchet e

bolt designnever lets go.
FITS MAST UP TO 1% "
DIAMETER. 1
LONG LASTING zinc 1}
plated and dicromate
dipped for double

weather proofing. .

No. 9218 Ratchet mount with 24’
galvanized straps. 1

No. 9219 Ratchet mount with 24’ e
stainleas ateel straps. S ./

TELEVISION HARDWARE MFG. CO.

Division of General Cement Mfg. Co

919 Taylor Avenue, Rockford, lllinois

FREE COPY...TELCO Catalog. Write for yours now!
TELCO

HARDWARE @ // S

Everything for fast profitable TV installations—stand-offs, mounts, towers, arrestors,
all accessories. The complete line is at your nearby TELCO distributor.

SEE US ... BOOTH 590—ROOM 612—PARTS SHOW

Facts About Self Service Oube Testers

® Testers ave put in drugstores, service stations, dept. stores, etc.
® Customers do the actual checking

® Customer pays cooperating merchant for tubes purchased

® 2,000 new testers are being placed each month!

o Testers have taken over 40% of tube sales in many places

o Tester owners report average profit per tester of $90 monthly

$3450 PUTS YOU IN THE PROFITABLE
"SELF-SERVICE" TUBE BUSINESS!

THIS IS THE "GENERAL PLAN':

® No wiring for you to do. We ship panel with tube chart, signs, tube trays,
window banners, and EVERYTHING but the cabinet.

@ In one day, you make the cabinet; and “earn’” $110.

We furnish suggested cabinet drawings.

® We help you get started—we give you advertising material, selling tips,
tell you how to do it. We even show you how to increase your service
business!

® Send $34.50 for each tester. Pay $45 balance at $15 per month, FROM
YOUR PROFITS, the next three months!

Don't delay. There are
only a limited number of
top locations in your
area. Get yours before
they're gone.

i B P gy <y - gy

GENERAL ELECTRONIC RESEARCH COMPANY
P.O. BOX 223 WHITEWATER, WISCONSIN
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KENCO KATE SAYS

*NO
INSTALLATION
PROBLEMS

when you use

KENCO
MOUNTS”

Easily mounted on hanging
rafters or trim boards of eave.
Eliminates need for drilling in-
to brick or masonry walls.
Ideal for buildings with ex-
tended roofs. Hot dip galva-
nized.

Available in 3 sizes:
Model == 122 = 22" Eave Mount
Model % 128 = 28" Eave Mount
Model 2 148 = 48” Eave Mount
OTHER KENCO RODUCTS:
All-Position Mounts; Parapet
Mounts; Sky Struts; “Snap-
In” Wall Brackets; *“Snap-In”
Chimney Mounts; Z-Type
Chimney Mounts; Lag Screws
and Hardware.

KENWOOD ENGINEERING €O., IN
Kenilworth, New Jersey

for all your
Exact Replacement

TV TRANSFORMERS

WES YL

s s

Specify
PSefc;m%or

STANCOR TV Transtormer
Replacement Guide listing
over 8000 models and chas-
sis of 117 manutacturers . . .
also STANCOR Auto Radio
Replacement Guide with re-
placement data on over 540
auto radios of 40 manufac-
turers. Available from your
distributor or by writing
Chicago Standard.

T
Vo)

CHICAGO STANDARD
TRANSFORMER CORPORATION

3586 Elston Avenue . Chicago 18, lllinols
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CONDENSER
CHECKERS

[from page 11]

four arms can be balanced as far as
their impedances are concerned. When
balance is accomplished the voltage
across the bridge, from point A to point
B is zero. This is indicated with a null
device such as a meter or an clectronic
eye”. A power factor control is em-
ployed in further adjusting for balance
when measuring electrolytic condensers.
In the Heathkit Model C-3 indication of
bridge balance or null is observed by
means of a magic “cye” electron beam
indicator tube. At balance the “eye” is
open to its maximum angle,

Electrolytic condensers have a certain
amount of internal resistance in series
with their capacitance. To completely
balance the bridge it is necessary to also
balance this internal resistance with a
resistor in series with the standard con-
denser. This resistor is known as the
power factor control on all units. As
electrolytic condensers are only found in
the higher capacity values, the control
only functions on the higher and ex-
tended ranges of the Heathkit unit as
can be noted in Fig. 4.

Power factor percentage is a measure
of the energy loss in a condenser. In
filter applications a high power factor
percentage decreases the effective ca-
pacity. When measuring the capacity of
electrolytic condensers the power factor
control as well as the main control
should be adjusted for a null indication.
The power factor percentage is then
taken at the same time.

In measuring resistances with the
Heathkit Model C-3 tester either of two
resistors, 2k or 200k are switched in
position in the bridge instead of the
standard condensers. The fourth arm
then contains the unknown resistance
and the scale of the main control is read,
having been calibrated in ohms as well
as capacitance values. When balance or
zero voltage is indicated by the null
indicator the ohms value is read directly
on the main control scale.

After the capacity value has been de-
termined with this unit a leakage test
for quality can be quickly made. The

selector switch is set to one of the five
polarizing voltages made available. The
leakage switch is then changed to the
leakage test position and the action of
the electron beam indicator tube ob-
served. If the shadow angle closes sud-
denly and then returns to normal a

satisfactory condenser is indicated. Leak-
age is indicated by the degree of closing
angle on the electron beam tube. A par-
tially closed “eye” or a fluttering con-
dition indicates a leaky condenser. If
the “eye” closes entirely or overlaps, the

condenser is shorted.
[To Be Continued]
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SERVIS-ADES
by

TELE-SCOPIC PRODUCTS, INC,
215 W. 33rd St. * New York 1, N.Y.

Send checks or money orders only

ADJUST-
ABLE
3rd ARM

FOR HOLDING
CHASSIS IN
POSITION ON
WORK BENCH

$ .50
each

CHASSIS HOLDERS

FOR HANDLING CHASSIS $9 .00
WITHOUT CUTTING FINGERS pair

| DON'T JUST SAY
| CAPACITORS

Ask For Sprague By
Catalog Number

Know what you're getting
. get exactly what you
want. Don’t be vague . . .
insist on Sprague.Use Com-
plete radio-TV service cata-
log C-610. Write Sprague
Products kompany, 71
Marshall Street, North
Adams, Massachusetts.

spnnGUE®

WORLD'S LARGEST
CAPACITOR MANUFACTURER

DON’T JUST SAY CAPACITORS

individually tested . .

$6.25 list.
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%eagﬂbwedda/amm%;

than ANY OTHER

soldering irons of equal tip size }
Proved 4 times faster on the production lines '
of America’s leading electronics firms. Complete
range of sizes , . . scientifically designed . . .

. for easier, surer precision

work or heavy duty soldering. Operate on 110- " :
120 volts, AC or DC! Model 18T illustrated,
S m\ \ Write for FREE Catalog

MANUFACTURING CO.

Exclusive
THERMOSTATIC ACTION . .,

Guaranteed for the life of the iron!
Prevents excessive tip burning!

N i

Grove City, Pennsylvania
OVER 20,000,000 SOLDERING PRODUCTS SINCE 1864
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POPULAR
WITH

SERVIGEMEN Illélll\lgl:czl'gng{( f’rllsl “

Servicemen go for the new ILLINOIS “HANDEE.PAK”
Capacitor Kit assprtments because they take up little room
in the service kit—are easily identified and since they are
hermetically sealed in polyethylene bags, the capacitors are
always factory fresh and clean!
Each PAPER CAPACITOR KIT is made up of 10 assorted
new Type ITC Ceramic Cased Paper Capacitors of the ca-
acity and voltage ratings most used by servicemen. The

LECTROLYTIC KITS consist of 5 popalar types.

LOOK FOR THEM ON THE NEW JOBBER COUNTER RACKS

New ILLINOIS "HANDEE-PAKS” cre available at most better
jobbers—carry a few "HANDEE.P4KS” in your service kit
They are the ultimate in packaging, convenience and reliability.

1616 N. THROOP STREET

ILLINOIS CONDENSER CO.

CHICAGO 22, ILLINOIS

Nearly EVERYBODY
BUYS SELECT-O-VISION

for *COMPLETE TV Remote Control

"Nothing Defaces
Your Set.”

* CHANNEL
SELECTOR
* Picture Control

% Dual Control % Volume Control
% Speaker Selector % On & Off Control

PERSONAL SPEAKER

brings audio into the paim of your hand.
Many excellent territories still open for dealers and
distributors,

Write, Wire or Call and learn how you too can
INCREASE PROFITS

Mfr. By MALIN ENTERPRISES

2209 Michigan Avenue Samta Monica, Calif.
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BUYER'S DIRECTORY OF
ADVERTISED PRODUCTS

[Continued from page 41]

PHONOGRAPH NEEDLES [

342 S. Wood Street, Chicago 12, Il
6415 N. Ravenswood Ave., Chicago 26, Ill.
52 35 Barnett Ave., Long lIsland City 4, N. Y.

... 60 Franklin Street, East Orange, N. J

Jensen Industries, fnc. .
Permo. Inc. .

Recoton_Corp.
Walco- Electrovox Co., Inc.

PHONOGRAPH PICKUPS & CARTRIDGES |

American Microphone Co. . 370 S. Fair Oaks Ave., Pasadena 3, Cal.

Electro-Voice, INC. i Buchanan, Michigan
Shure Brothers, Ine. . 222 Hartrey Avenue, Evanston, IlI.
Sonotone Corp. . wo.... Elmsford, New York‘
POWER SUPPLIES (Converters & Inverters)

American Television & Radio Co. 300 East First St, St. Pauf I, Minn.

Electro Products Labs, Ine.
Perma-Power Company
Vokar Corporation

4501 N. Ravenswood Ave. Chicago 40, 11,
. 4721 N. Damen Ave., Chicago 25, lIl.
Dexter 2, Michigan

|

RESISTORS & CONTROLS

Aerovox Corp. T g ]
Centralab, Div. of Globe-Union ...
Clarostat Mfg. Co., inc.

Delco Radio, Div. of General Mntnrs Corn
Erie Resistor Corp. B
international Resistance Co.

New Bedford, Mass.
Milwaukee |, Wisc.
over, New Hampshire
Kekomo. Indiana
Erie, Pa.
Philadelphia 8, Pa,

900 E. Keefe AVB

SEMI-CONDUCTORS

CBS-Hytron ... 100 Endicott Street, Danvers, Mass.
Federal Telephone & Radio Corp 100 ngsland Road, Clifton, N. J.
General Electric Co. . Schenectady, New York
Phileo CoTp. it Philadelphia 34, Pa.
RCA, (Tube Div.) Harrison, New Jersey
Raytheon Mfg. Company‘ _...Newton, Mass.
Tarzian Inc., Sarkes .. ... Bloomlnqton, Ind.

4I5 N. Colleue Ave.
95 E

Tung-Sol Electric, Inc. .. ighth Ave., Newark 4,

SERVICING AIDS

Allied Radio Corp. "
American Phenolic Corp.
Belden Manufacturing Co. ..
Blonder-Tongue Labs, Inc.
Columbia Wire & Supply Co..
Electric Soldering lIron Co.
Electronic Publishing Co..
General Cement Mfg. Co., .
Mail Tool Company

100 N. Western Ave., Chicago 80, III.
1830 S. 54th Ave., Chicago 50, 1ll.

4647 W. Van Buren St., Chicago 80, (Il
526 North Ave., Westfield, N. J.

2850 lrvlng Park Road, Chicago 18, Il
. Deep River, .
180 N. wacker Drive, Chicago 6, Ill.
919 Taylor Ave., Rockford. !Il

7740 South Chicago Ave., Chicago 19, 1ll.

Qelrich Publijcations 4308 N. Milwaukee Ave., Chicago 4|. (Il
Quietrole Co., Inc. Spartanburg, South Carolina
Ram Electronjc Sales Co. Irvington, New York

Tele-Scopic Products, Inc.

215 W. 33rd Street, New York I, N. Y.
Ungar Electric Tools, In 0,

Box 312. Vemce, Calif.
ll0 Lafayette Street, New York 13. N. Y.
. E. Ontario Street. Chicago 11. Il
Wen Products, Inc. 5806 Nnrthwest Highway, Chicago 31. (1.
Xcelite, fInc.. horne Ave. and Bank St., Orchard Park, N. Y.
Yeats Appliance Dolly Sales Con .........2133 N. 12th Street, Milwaukee 5, Wisc.

SPEAKERS

Atlas Sound Corp, 1446 39th Street,
Delco Radio, Div. of General Motors Corp. Kokomo, Indiana
Jensen Mfg. Company 601 S. Laramie Ave., Chicago 38, II!
North American Philips Co, Tnc. ... 100 East 42nd Street, New York 17, N. Y.
Oxford Electric Corp. .. . . 3911 S. Michigan Ave.. Chicago 15. 1.

United Catalog Publishers
Vaco Products Co. ..

Brooklyn 18, N. Y.

Phileo Corp. Phiiadelphia 34, Pa.
Quam-Nichols Comnany . . Marquene 'Rd. & Prairie Ave., Chicago 37, Il
University Loudspeakers, Tne, 80 S8, Kensico Ave., White Plains, N. Y.

SPEAKER ENCLOSURES

Jensen Mfg. Company .
Transvision, Inc. ...460 North Ave., New Rochelle, N.
University Loudspeakers, S. KENSICO AVE., White Piains, N. Y.

' TEST EQUIPMENT & INSTRUMENTS

American Scientific Develonmenl Co. . 334 S. Main St., Fort Atkinson, Wisc.
B & K Manufacturing Co. 3731 _N. Southport, Chicago 13, III.
| Central Electronics, (Inc. 1247 Belmont Ave., Chicago. Il

Electronic Instrument Company (EICO)
Electronic_Test Instrument Corp....
General Electronic  Research Co.
Heath Company, The

Hickok Electrical Instrument Co.

Hycon Electronics, Inc.

Jackson Electrical instrument Co

Moss Electronic Distributing Co., Inc.

84 Withers Street, Brooklyn 1. N. Y.
I3224 leernols, Avenue, Detroit 38, Mich.
. .. Whitewater, Wisc,
Benton Harbor, Michigan

10533 Dupont Ave.. Cleveland 8, Ohio
320 §. Arroyo P1rkway. Pasadena. Calif.
16 S. Patterson Blvd., Dayton 2, Ohio
38 Murray Street. New York 7. N. Y
Pasadena Ave., South Pasadena, Calif.
Phitadelphia 34 Pa.

70-31 84th Street, Glendale 27, L. |I., -
44.05 30th Ave., Long #sland Clty 3. NA Y.
e Centre & Glendale Sts.. Easton, Pa.
Gi7 F Strect, N. W. Washnngton 1. D. C.
5015 Penn Avenue South. Minneapolis, Minn.

Phaostren Cempany 151
Philco Corp.

Precision Apparatus Co., Inc. .
Probescone Co.

Radio City Products Co., Inc. .
Research Inventions & Mfg, Co,
Seco Mfg. Co.

Simpson Electric Company .. 5200 W. Kinzie Street. Chicago 44. III.
Superior Instruments Co. .. 2435 whlte Plains Rd.. New York 67, N. Y.
Telematic Industries, Inc. Howard Ave., Brooklyn 21, N. Y
Teletest instrument Corp. o0 3I-0I Linden Place, Flushing 54, N.
Triplett Electrical |nstrument Co. Bluffton. Ohio
614 Frelinghuysen Ave., Newark 5, N. J

Weston Electrical Instrument Corn

Winston Electronics, ine. 4312 Main Street, Philadelphia 27, Pa.

TOOLS

Electric Soldering iron Co.
General Cement Mfg. Co. ... .. ... ..

Deen River, Conn.
919 Taylor Ave., Rockford, III.

Buyer's Directory continucd on page 50

6601 S. Laramie Ave., Chicago 38. IcA

SPECIAL OFFER
TO OUR READERS!

By special arrangement with John F.
Rider Publisher, Inc., SERVICE DEALER
and ELECTRONIC SERVICING now
brings you a COMPLETE diagram serv-
ice to help you do a faster, easier serv-
icing job!

ALL COMPLETE! ALL FACTORY
PREPARED! ALL FACTORY
AUTHORIZED!

Just $1.25 for COMPLETE SERVICING IN-
\/ FORMATION on any TV receiver . . . any
year, any make, any model .. . from 1946
on!

Just 75¢ for COMPLETE SERVICING IN-
FORMATION on any radio . . . any year,
any make, any model .. . from 1941 on!

TAKE ADVANTAGE OF THIS SPECIAL
OFFER . . . MAIL THE COUPON TODAY!

COWAN PUBLISHING CORP.

67 W. 44 Street, New York 36, N. Y.
Please RUSH me the the following diagrams:
TV DIAGRAMS @ $1.25 EACH
CHASSIS # MAKE MODEL =

RADIO DIAGRAMS @

|
|
|
|
|
I
I
|
|
|
|
|
: 75¢ EACH
| CHASSIS & MAKE
|

I

|

|

I

!

I

I

I

|

|
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!

I

|

MODEL %

MAKE CHECKS & MONEY ORDERS PAYABLE TO
COWAN PUBLISHING CORP.

(For all New York City orders, please submit additional 39 sales
tax.)

Name.

Address.

e
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SERVICING
SYSTEMS

.
N
% 2

VOLUME 1

N

$2.95

CONTENTS:

A compilation of specific receiver
service repairs, "bugs”, chronic troubles,
field circuit changes, manufacturers’
production revisions, etc. The compila-
tion enables the service technician to
pin-point what is wrong with any given
TV set and to correct the fault in the
shortest possible time.

VIDEO SPEED

Simplifies Servicing All Television Receivers

TAKE
YOUR
CHOICE
& New Hard Paper
Cover Bound Edition
$2.95

Postpaid

/4 Cloth-Covered
A Ring Binder mp
/ Edition

$4.95

Postpaid

(New York City Residents, add 3%
to cover city sales tax)
Distributors—Order your supply
now. Service Dealers, order from
your distributor. If he can’t
supply you, order direct by mail

Has the identical contents of the Ring from us.
Binder Edition but the price is only

SOURCES:

The material was obtained directly
from manufacturers, distributors’ serv-
ice departments, TV service organiza-
tions, and top TV Service-dealers
throughout the country. Furthermore—
all material has been checked carefully
to assure dependability and accuracy.

By popular demand, the serviceman’s most-wanted book,
Video speed Service Systems Vol.1.is now also available

in a low cost PAPER BOUND COVER EDITION
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Facts About Video speed Service Systems:

USES:

The VSSS data sheet for any particu-
lar TVset maker’s model or chassis num-
ber gives: 1—the section of the set af-
fected; 2-—the symptom; 3—the cause
of complaint; 4—the solution, in simple,
understandable and usable form.

a copy.

Video Speed Service Systems is guaranteed to simplify servicing all TV sets. Contains over 600 service
items representing over 2500 of the most serviced TV models now in use. Over 25 different manufac-
turers’ lines are covered. Almost 15,000 copies of VSSS have been sold at $4.95. Every technician needs

COWAN PUBLISHING CORP., 67 WEST 44TH STREET, NEW YORK 36, N. Y.
Please send me postpaid Video speed Service Systems Vol. 1 in [] Paper Bound Edition for $2.95 . . . or [] Hard Cover Ring-

is enclosed. 1f you reside in New York City add 3% to cover city sales tax.)
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HI-FI
[from page 13]

many servicemen will find themselves
totally unprepared, both technically and
psychologically, to bid for their fair share
of this source of income.

The Hi-Fi Enthusiast

Lack of technical training on the part
of service personnel is due, in part, to
the rapid expansion of the field in so
short a period of time. There is also
another, perhaps more subtle reason for
the inactivity of servicemen in this po-
tentially lucrative field. Because the early
enthusiasts were primarily technical
people, it became universal practice to
publish a good deal of technical data
concerning high - fidelity equipment.
This practice has persisted to the present
day. As a result, many high-fidelity
customers have had to acquaint them-
selves with technical terms, some of
which are more familiar to them than
to their prospective servicemen. Not all
high-fidelity enthusiasts fall into this
classification, but those who do can make
things pretty rough on the uninitiated
service dealer who 1is, perhaps, a bit
rusty on his decibels, equalization
curves, Fletcher-Munsen effect and vari-
able speaker damping. These terms, and
many more, constitute the language of
high-fidelity. In order to instill confi-
dence in a customer, a service dealer
must not only speak that language, but
must thoroughly understand the con-
cepts behind the terms used.

The second major potential customer
is at the other end of the scale, compared
to our “engineering-minded” friend de-
scribed above. This fellow knows ab-
solutely nothing about electrons and
cares even less. However, bear this in
mind. This latter fellow is fast becoming
the majority consumer of high fidelity
components. He requires even greater
understanding in trying to cultivate his
friendship and win his confidence. This
fellow is a music lover! There are more
and more of them joining the ranks of
high-fidelity equipment owners every
day. This is the fellow, who, when asked
on the telephone to state the nature of
his complaint, will, nine times out of ten
reply, “It just doesnt sound right!.”
What you, the serviceman, say and do

SERVICE DEALER and ELECTRONIC SERVICING e MAY, 1956



at that critical point can determine once-
for-all whether or not you've added
another customer to your list. Believe
me, arriving at his home, listening for a
moment, and then telling the customer
that it sounds just fine to you is the
worst possible thing to do. This con-
stitutes the “opinjonated art” approach
we mentioned before. You'll have to
forget that approach if you ever hope to
get your share of this up and coming
Hi-Fi business.

A very specific and important purpose
of this series of articles will be to alter
that approach to one of scientific analy-
sis, measurement, test and interpretation.
We will not abandon the use of our
ears completely in favor of test equip-
ment any more than we would think of
shutting our eyes to the symptoms dis-
played on a TV screen. Instead, we hope
to show you how proper use of test
equipment (much of which is already
on your work-bench) can, together with
your sense of hearing, enable you to
prove to your customers positively that
his equipment is either not performing
according to specifications, or, in many
cases, that it 75! In any case, there won't
be any debate about it, or any cupping
of the hand over the ear in an attempt
to measure hum, distortion, or “right-
soundingness.”

Of course, in order to use test equip-
ment in the audio field, it is necessary to
know the function of every element of a
high-fidelity system. A few simple tests
by a trained technician can usually de-
termine whether an electronic part of
the system is operating correctly or not.
So, our second purpose will be to ac-
quaint the reader at some point in each
article with the normal or expected
behavior of each element of the system.
By learning to recognize correctly func-
tioning equipment, systems requiring
trouble-shooting stand out quite readily.

In one sense, this can prove to be
simpler than any service work you've
done to date. Remember that most high
fidelity equipment in service today is
put together very much like a block
diagram. That is, several components
operate in what might be called a series-
parallel arrangement, as shown in Fig 1,
for example. In such installations,
isolation of the defective block is very
simple and will be the subject of our
first technical article next month.

the

ﬂlNDISPENSABI.E FOR RADIO-TV 0.7

IN SECONDS. >
S cuts
1/2 STEEL.

2 9 —

AND WOOD, INSTALLING

Fog CUTTING PLASTER

SPEAKERS, ETC.

Rcumne PIPES
FOR ANTENNA,
™ ELECTRICAL

CONDUITS, ETC.

PREPARING

ELECTRICAL OUTLETS, ETE.
fOR SERVICE

OR seLLiNG

Like other WEN ftools, this new Power Saw is compact, This is the hottest selling item in electrical power tools
handy, efficient, ideal for the Service Man. Has pow- today. It's being snapped up by professionals and
erful AC/DC Universal motor. Delivers 2650 - %" amateurs alike wherever shown. And no wonder—
strokes per minute. Cuts wood, plastics, metals, com- for this saw does the work of 8 saws — more swiftly,
position, hard rubber, etc. Acts as jig, rip, crosscut, smoothly and safely than tools costing twice as much.
band, hack, coping, scroll or keyhole saw. Inter- EVEN CUTS HEAVY LUMBER — STEEL PLATE. Price
changeable blades. Air stream blows dust off work. complete with 3 blades. .. ... .. Only $29.95 LIST

THERE'S PERFORMANCE AND PROFIT IN EVERY WEN PRODUCT

‘Quéick- #ot” ELECTRONIC SOLDERING GUNS ‘ELECTRIC SANDERS—POLISHERS POWER SAW

KIT *16.95 KIT *19.95 »‘ $29.95

— ALL OPERATE ON 110-120 VOLT A.C. — 60 CYCLE —

PRODUCTS, INC.

5808 NORTHWEST HIGHWAY, CHICAGO 21, ILL

(Export sales, Scheel Infernational, Inc., Chicago)}
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BUYERS DIRECTORY OF
ADVERTISED PRODUCTS

[ Continued from page 47]

Ohmite Manufacturing Co. . ... 3640 W. Howard Street, Skokie, [llinois
Philco Corp. . . . - Philadelphia 34, Pa.
Kraeuter & Co., Inc. 583 |Ifth Avenue, Newark., N. J.
Mall Tool Company 7740 S. Chicago Ave., Chicago 19, Il
Tele-Scopic Products, Inc. 215 W. 33rd Street, New York I, N. Y.
Ungar Electric Tools, Inc. P. 0. Box 312, Venice, Calif.
Vaco Products Co. . 317 E. Ontario St., Chicage |1, Il
Walsco Electronics Corp. - 3602 Crenshaw Blvd., Los Angeles 16, Cal.

Wen Products, Inc. - 5806 Northwest Highway, Chicago 31, I
3 Xcelite, Inc.. ... Thorne Ave. and Bank St.. Orchard Park, N. Y.

TUBES—CRT & RECEIVING

Barry Electronics Corp. . ...512 Broadway, New York 12, N. Y.

CBS-Hytron . o 100 Endicott St., Danvers, Mass.

Ceco Electronics Co. Columbia Ave. and |8th, Irvington 11, N. J.

Delco Radio, Div. of General Motors Corp. o Kokomo, {ndiana

Federated Television Mart 513 Rogers Ave., Brooklyn 25, N. Y.

General Electric Co. - Schenectady, N. Y.

| Philco Corp. ... Philadelphia 33, Pa.

PY RCA, (Tube Div.) ) s L o Harrison, N. J.

Raytheon Mfg. Company e . . Newton, Mass,

a Io - Tung-Sol Electric, inc. 95 Eighth Ave., Newark 4, N. J.
VIBRATORS

American Television & Radio Co. 300 E. Figst Street, St. Paul 1, Minn.

e s 4 Cornell-Dubilier Electric Corp. outh Plainfield, New Jersey

I l - Delco Radio, Div. of General Motors Corp. _.Kokomo, Indiana
Radiart Corp. . 3455 Vega Ave., Cleveland 13, Ohio
Vokar Corporation . - Dexter 2, Michigan
WIRE—CABLE—HARNESSES

Communications
Electronics

. 1830 S. 54th Ave., Chicago 50, Il
647 W. Van Buren St., Chicago 80, III.
2850 Irving ark Road, Chicago 18, 11l

Eby Sales Co. of N. Y. . 130 Lafayette St., New York 13, N. Y.
Federal Telephone & Radio Corp. ... 100 Kingsland Road. Clifton, N. J.
Jersey Specialty Co. 9 Burgess Place, Mountain View, N. 1.

TRADE FLASHES
[Continued from page 19]

[ ] [ ]
IS YOUR m0901|ne. Bendix Television Division at Towson, Maryland.
and ELECTRONIC SERVICING Previously, he was sales engineer with the Raytheon

Manufacturing Company, Inc.
He attended Denver University, and is a graduate

S“bscribe to it nO‘,W. Reap its benefitS! of Capital Institute of Engineering. He later spent

. . . eight years with the U. 8. Navy and was honorably
Now every serviceman engaged in every phase of radio-TV discharged with the rank of chief fire controlman.

and Industrial Electronics servicing will find: . ¢

The current issue of New Jersey Business Magazine,

P i A TYPICAL ISSUE COVERS in an article “Mcet Mr. Antenna,” is featuring the
| SUBSCRIPTION RATES: 12 Issues $3; 24 Issues $5 (in the U.S.A., U.S. Possessions, | story of Michael D. Ercolino, electronics scientist
| Canada and Mexico). Elsewhere add $1 per year. | @ latest TV Installation and Maintenance whose antenna inventions made possible TV recep-
| | Techniques for VHF and UHF . 1 i
| COWAN PUBLISHING CORP. L % R ] _— tion as we enjoy it today.
uto Radio Inst ti a i . .
| 67 W. 44 St. New York 36 N.Y. ] NEW [] RENEWAL . aflation and service A resident of Ocean Township, New Jersey, Erco-
i ) ) i o | ® Mobile Communications, 2-Way Radio, li : led f hori i
| Sirs: | remit herewith $. Enter a subscription for , years | Ship-to-Shore Radio Installation and Serv- 111.0 'IS regarded a foremost autnority on antenna
, as follows: : ice Techniques PrmCIPICS-
! i » Industrial Electronics Equipment Servicing
| Name______ = = - . | Data :
i Address. . - ! ® Advanced Data on New Circuitry
| City—__  Zone State : s Production Changes and Field Service Data
] i on Receivers
N f firm. I
i ame of firm | * New Tubes
! Firm’s business address. = | ® New Test Equi [e] i d
I l e s quipment, peration an
I City B Y em o el State | Application Data
| I P.A. Installation and Service
| CHECK YOUR CLASSIFICATION | Hi-Fi Installation and Service
- N * M 3

‘ [0 Independent Radio-TV Serviceman ] Owner | & New Developments, Such As Transistors, Making reference to Ercolino’s nick-name “Mr.

9 o
| 0 Radio-TV Service Organization O] Employee : Color, UHF, etc. Antenna,” the article states:
] . . . . | ® News of the Trade “Whenever there is talk about the electric light, one

[J Retail Store having Service Department [] Service Mgr. X | . b . .

| | @ Service Short Cuts and Shop Notes almost inevitably thinks of Thomas Alva Edison.
| [ Industrial Electronic Service Firm [C] Student | y
i L | ® Explanation of Difficult Circuits When radio is the conversational topic, the name
| If some other type of company describe: i ® M’fgr's Complete Line of TV Schematics Guglielmo Marconi comes to the fore. LikC\ViSC, the
= IF STUDENT, Name of School___ _ - i | ® Video Speed Servicing Systems name of Michael Ercolino is synonymous with an-
gl - My e e ) ! tennas.”
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MARINE ELECTRONICS [from page 9]

The next most popular item is the
depth finder, which is an automatic
radar-like mechanism that bounces an
ultrasonic “beep” off the bottom and
measures the time in transit in terms of

depth of water in feet or fathoms. It
will also detect fish. Unit cost runs from
the neighborhood of $200.00 up, and the
installation bill may go from a few dol-
lars up to several hundred, depeading

Your Partner for Profitable Installations . . .
TELCO VHF-UHF ANTENNAS and your TELCO Distributor!

gRING YOU T

\\CONlCAl/‘m ALUM'NUM!

HE MASTERLINE

NNA

ALUMINUM CROSS ARM-—high Tensile Alloy.
UNBREAKABLE INSULATOR-—made of Styron.
DOWELED ELEMENTS—doweled with 6” dowels
347 diameter, closed end aluminum elements.
DOUBLE LIFE AGAINST RUST zinc plat.ed
and dicromate dipped insures long-lasting
protection.

CROSS BAR ASSEMBLED . . . ingures fast instal-
lation.

ALL CHANNEL COVERAGE engineered for peak
reception.

No. A-8700-8S 8-Element 1-Bay
No, A-8700 10-Element 1-Bay
No. A-8702-85 8-Element 2-Bay

No. A-8702 10-Element 2-Bay

TELCO ELECTRONICS MFG. CO.

Division of General Cement Mfg. Co.

919 Taylor Avenue, Rockford, lllinois

SEE IUS , . .

e Telco UHF
Telco Telco F 10-Element
Roto-Indoor Deluxe Corner M~ Golden
Antenna Reflector "} Yagi No.
No. A-9263 No. A-8984 i 7T A-320
\ LA
(= >

With such a wide variety of TELCO Antennas to choose from, you can be sure of profitable
installations regardless of distance or location. Your nearby TELCO distributor will be
glad to show you the complete TELCO line.

BOOTH 590—ROOM 612—PARTS SHOW

<

AUTO RADIO REPLACEMENT ANTENNA

Here’s sales potential! Millions of car owners 1
will welcome new Electenna...first and only
replacement antenna that installs fast, using
present mounting and wiring. Boosts radio
reception; up to 100% gain over standard
| 54" antenna fully extended. Beautiful design,
chrome finish. Short height avoids damage.

Retails profitably
for you at...... $5&-5

COILTENNA

Coil only without antenna. Easily
installed. Gives same improved per-
formance. Packed in colorful self-
service counter display container.
Retails at only $3.95.

Another Quality

Product of

Dealers! Jobbers! Write today!

Ssetrend

i

ELECTENNA DISPLAY BOARD

Large, colorful counter display giv-
en to dealer does outstanding self-
service selling job!

PRODUCTS
CORPORATION
St. Joseph, Mich.

Electronic Division
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upon the amount of shiphtting required
to accommodate the transducer to the
hull of the boat.

Radar, Loran, and other more com-
plicated aids to navigation are not ordi-
narily handled by beginning operators,
but there is still a possibility of break-
ing into this service if you can work up
a convincing record of reliability in com-
plex jobs. These projects run into the
kind of money it would be nice to
collect a couple of times a year.

If all of the above seems exotic, there
is still a great bulk of marine work to
be done in just adapting shore-side elec-
tronic gadgets to operation on a boat.
The man who has advanced to the stage
of luxury of owning a yacht may not
wish to step back to such primitive dis-
comfort as scraping off his whiskers
with a sliver of steel. Yet his electric
shaver won’t work from the boat bat-

|

tery. Some smart serviceman can fix |
him up with an electronic converter |

that will chew up his 6, 12, or 32 volts
de and spit out 110-volts @c. Converters
will produce any power desired from
50 watts on up, so almost any ac-oper-
ated device an owner may want can be
used aboard his boat.

[t may scem odd that a man will go to
the trouble of buying a boat to get away
from the annoyances of everyday life,
and then turn around and bring most of
them aboard his boat—but it is done!
Accordingly, where large fleets of boats
are gathered, TV dipoles are almost as
prevalent as the sloop sailing rig; and
the high-fidelity rumble of open-
diapason organ pipes drowns out the
hungry seagull. Installing high-grade
broadcast, short wave, TV and Hi-Fi
equipment on boats is a specialty any
service agency would do well to learn
about.

In the field of small, fairly simple
devices, there are electronic “sniffers” to
detect the presence of explosive gas in
a boat’s bilge, automatic steerers to hold
the boat on course, electronic tachome-
ters for the engines, and electronic de-
tectors to find things dropped overboard.
There are even clectric swizzlers for
mixing drinks. A small shop could enter
this field since it doesn’t require much
investment—just knowledge.

The Technical Side

Sell a midget radio, and the buyer can

THE BOOK YOU NEED

TO PRICE WITH SPEED...
for profit

fuick check for 60,000 prices

Profit-making time-money-phone
call-saver. 200 pocket-sized pages.

Raplacement parts listed by manu-

facturer, product and part number.
uf-to-date charging information
Completely revised 4 times a year.

[ TV-RADIO
SERVICE

~ GUIDETO
“~ RESALE PRICES

= ou TUBES

O BATTERIES
ANTENNAS A

\ AND COMPONINT L
SERVICE PARTS

and the perfect partner

DAVE RICE'S OFFICIAL TV-RADIO
SERVICE ORDER BOOK

For TV, Radio, Phono or Hi-Fi service.
pecvides separate listings for:

Picture tubes, receiving tubes, parts and
components, serial numbers, 1abor and
stete and local taxes. 5%"X8Y,"—50 sets
‘of triplicate orders—carbons bound in.

at zarts distributors or send check to
ELECTRONIC PUBLISHING CO., INC.
180 NORTH WACKER DRIVE - CHICAGO 6, ILLINOIS
DIGEST: $2.50 per copy.

ORDER BOOK: $.75 each or $6.50 per
dustproof box of 10.
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STANDARD

AT SENSIBLE PRICES!

+ 90 Day RETMA Guarantee
o Ist quality only * Individually bo

* No private brands

Only the 5 TOP-QUALITY brands of_\

BRAND TUBES

* Brand New

xed

*No rejects
* No rebrands or rewashed borgains

FREEI Newest handy air.mail order

o Lists ALL popular TV & radio types.
o Makes mail-ordering a real pleasure.

* for your ordering convenience.—Free!

« Orders over $25.00 (with remittance) postpaid

form

istors, transmitting and Special Purpose types
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tuck it under his arm and go out of your
life. Sell a boatman a piece of electronic
equipment, and you've barely finished
one phase of your relationship. You may
have gone over the sales literature with
him, the drawings of his boat, (or the
boat itself), and studied his cruising
itinerary for the next five years. You
have helped him decide on the equip-
ment that will best serve his needs, and
committed yourself on the performance
he is to expect.

And, now it is up to you to see that
he gets it.

Suppose your customer has bought a
radiotelephone. In a house, you plug a
new appliance into the nearest wall out-
let. There is bound to be one handy—
underwriter’s rules call for at least one
in every 20 feet of wall space. Boats
don’t have outlets. And even if they
should, the wiring would probably be
too light for electronic equipment use.
This means that when you install your
equipment you must provide the power
wiring.

Common radiotelephones consume
between about 90 and 660 watts when
transmitting, depending upon power
output and efficiency. This doesn’t sound
like much—until you convert the watts
to current figures at the usual boat-bat-
tery voltage. Using the first figure, 90
watts, the telephone would draw 15
amperes from a 6-volt battery. And the
huskier 660-watt job couldn’t be used
on 6 volts. At the minimum practical
input potential of 12 volts, current
would be 55 amperes. In either case,
heavy wire is obviously necessary to pre-
vent excessive line drop, which would
reduce power output and possibly harm
vibrator power supplies and other volt-
age-sensitive components.

Accordingly, cables are never smaller
than 10 gage, even for a very short run,
and are more usually 8, 6, or 4, with
occasional cases where “starter” cable is
needed. And, of course, terminals and
fittings to handle cable this size are
rugged.

Fortunately, power wiring is not re-
quired to be inclosed in conduit, but
on a $50,000 (or even on a $5000) ma-
hogany-trimmed boat, it had darn well
better be neat. Usually, it is required to
be concealed, either in the boat’s orig-
inal structure, or by a matching mold-
ing. If the installer can’t double as a car-

penter, he may have to hire one.

Because ac-power is hardly ever avail-
able, work is done with hand tools. Con-
nections are made whenever possible
without soldering, by using crimping
or screw-clamping connectors. However,
it is sometimes necessary to do a little
torch work, or to have a chemically-
heated iron. And some tricks which will
be shown when we get to the details can
be used for emergency soldering without
special tools.

While antennas on shore can be any-
thing from a piece of wire hung up any-
where to a prefabricated pipedream on
the chimney, boat antenna systems are
often individual jobs of custom engi-
neering. On sailboats, adapting the rig-
ging may be necessary. You don’t do this
by simply cutting into a piece of wire
and twisting an insulator in each end.
This piece of rigging may be 74" in
diameter and carry a stress of 20,000
Ibs. or more. Not being a qualified rig-
ger, you hire one, or contract with a
shipyard for the work.

On powerboats, prefabricated anten-
nas are used. But mounting them so
they will stay up through wind and
wave, and making the job fit harmoni-
ously with the boat’s lines, would some-
times tax the artistic and engineering
talents of a Da Vinci.

The key to this work is solidness and
safety. You don’t set equipment on a
table—it would fall off. You screw
things in place, or use through-bolts and
nuts. Above all, the work must be clean
and neat.

If this sounds formidable, there’s
another side to the story. Circuits, even
for the most elaborate radiotelephone or
direction finder, are comparatively
simple. The theory involved is within
easy grasp of anyone who has a firm
hold on the fundamentals. And the
tools and instruments required are com-
paratively inexpensive—some of them
can be fabricated by the serviceman

himself.

Other Requirements

All of the various phases of work in
this field will be gone into in full detail
in succeeding installments. The next
will deal with instrumentation. Some
instruments you’'ll already have. Others
you will have to purchase. And there are
some you can make yourself.

Poima Bower
GOLDEN

C-BRITE
TV BRITENER

Series or Parallel
Booster!

At All

Distributors

e

4727 N. Damen Ave., (ihicogo 25, 1.

monufocturers of electromic equipment since 1928

QUICK-CHANGE 5AXP4 HOLDER

Permits f‘

Speedy |
Yoke

Changing

53.25

each

TELE-SCOPIC PRODUCTS, INC.

215 W. 33rd St.

. New York 1, N. Y.
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when you need it.

 DOUBLE USE...HALF THE PRICE
| TRIPLETT MODEL 631—In one year accepted as the

ToADE @it 3 A BV T

71200 1200 5o
/ 300 1200 h"
£\ 80 0

2

By using the Volt-Ohm-Mil-Ammeter for all general testing
(90% of your testing) and the Vacuum Tube Voltmeter only
when you need it, you have the advantage of a VIVM with
extremely long battery life. Batieries are used only about

WWW.americanradiohistorn.com

TRIPLE TT ELEG. (43TR. S0, BLUEF e, Gusy

Battery operated

1 Just flip the switch.

2 Standard sensitivities
as used in servicing
manuals.

=3 34 ranges—with the
famous Triplett single
knob control.

4 Extra long scales
—unobstructed visibility.

$59.50

Megohms: 0-1.5-150 (6,800-680,000 ohms center scale.)
Galvanometer center mark “—0+” for discriminator align-

RI" Probe permits measurements up to 250 MC. 87.00 net

one-tenth as much as in the ordinary battery-operated VIVM. extra.
l~.ea'u.|res: Ohms, 0-1500-15,000 (6.8-68 center scale. First Featured by leading electronic parts distributors every-
division is 0.1 ¢hm.) where.

SEE US IN BOOTH No. 320
AT THE MAY PARTS SHOW

TRIPLETT ELECTRICAL INSTRUMENT COMPANY - 52 years of experience » BLUFFTON, OHIO

Triplz:s design and development facilities are available for your special requirements for meters and test cquipment.




I

i

Ko, yeQ3
LS M
.

LI I

Full soil ahead for profits
WITH RCA RADIO BATTERIES

With portable radios sailing into the big-time as they grow smaller and lighter and more economical to
operate, the battery business is getting bigger and more profitable. You can ride the crest of this booming
market by stocking and merchandising RCA Radio Batteries. The selling power of the RCA monogram
helps you win sales faster and easier. It’s the name customers look for and want more than any other brand.,
What?s more, with RCA’s business-building promotional material you're ship-shape for a season of

smooth and easy profits.

RCA has a comprehensive line of batteries 1o meet the needs of practically every portable on the market,
including the transistorized sets. See your RCA Distributor today. He’s ready now to help you chart

|
|
!

your course to bigger profits with RCA Batteries and RCA promotional material.
Support National

/2

s Radio Week,
1)) RADIO BATTERIES oo e
v ® RAD!IO CORPORATION OF AMERICA HARRISON, N. J.
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